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SECTION 01100 - SUMMARY OF WORK

PART 1 - GENERAL

11 SUMMARY

A.  This Section includes the following:

arNPE

Work covered by the Contract Documents
Work phases

Use of premises

Owner's occupancy requirements
Specification formats and conventions

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 Animal Services Building 500 HVAC Renovation.

1.

Project Location: 2769 Conroy Rd, Orlando FL 32839

B. Prime Consultant: RTM Associates, Inc. 925 South Semoran Blvd, Suite 100, Winter
Park, Florida

C. The Work consists of the following:

1.
2.

Installation of Core-Fill 500 Insulation on the entire building envelope.

Installation of foam Icynene type insulation on the underside of entire building
roof.

Building demolition and renovation as outlined below:

a. Remove windows and install doors for adopt 102/grooming 101.

b. Remove roll up doors, infill with CMU and fixed upper windows for truckport
canopy 103.

C. Storefront glazing and fixed upper windows for truckport canopy 103.

Replacement of existing HVAC system with new 100% dedicated outside air unit,
5100CFM, 208V/3PH for Animal Services building.

All existing supply and return air ductwork serving the entire building will be
removed and replaced with externally insulated galvanized steel sheet metal
ductwork. Selective demolition and replacement of gypsum board ceiling
throughout the building.

The new HVAC units shall be connected to the campus wide building automation
system.

01100-1
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1.3

1.4

7. All work shall be performed in a manner and schedule to reduce disruption to the
Animal Services operation.

8. Electrical — Provide new Panel to accommodate additional HVAC equipment in
animal services building 500. Connect new or reconnect existing circuits to new
HVAC equipment.

9. Plumbing — Provide new Trench Drain in Truckport portion of building and
associated piping.

Project shall be constructed under a single prime contract.

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

Work performed in public areas during hours of operation shall be coordinated with
Orange County prior to commencement.

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.

01100-2
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1.5

A.

1.6

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.

SPECIFICATION FORMATS AND CONVENTIONS

Specification Format: The Specifications are organized into Divisions and Sections
using the 16-division format and CSI/CSC's "Master Format" numbering system.

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

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

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

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

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.

END OF SECTION 011000
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SECTION 01250 - CONTRACT MODIFICATION PROCEDURES

PART 1 - GENERAL

11

1.2

1.3

SUMMARY

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

See Division 1 Section "Allowances" for procedural requirements for handling and
processing allowances.

See Division 1 Section "Unit Prices" for administrative requirements for using unit
prices.

MINOR CHANGES IN THE WORK

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

PROPOSAL REQUESTS

Owner-Initiated Proposal Requests: Architect 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 Architect 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.

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

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.

oo
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B.

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

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

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.

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.

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

ALLOWANCES

Allowance Adjustment: To adjust allowance amounts, base each Change Order
proposal on the difference between purchase amount and the allowance, multiplied by
final measurement of work-in-place. If applicable, include reasonable allowances for
cutting losses, tolerances, mixing wastes, normal product imperfections, and similar
margins.

1. Include installation costs in purchase amount only where indicated as part of the
allowance.
2. If requested, prepare explanation and documentation to substantiate distribution

of overhead costs and other margins claimed.

3. Submit substantiation of a change in scope of work, if any, claimed in Change
Orders related to unit-cost allowances.

4, Owner reserves the right to establish the quantity of work-in-place by
independent quantity survey, measure, or count.

Submit claims for increased costs because of a change in scope or nature of the
allowance described in the Contract Documents, whether for the Purchase Order
amount or Contractor's handling, labor, installation, overhead, and profit. Submit
claims within 21 days of receipt of the Change Order or Construction Change Directive
authorizing work to proceed. Owner will reject claims submitted later than 21 days
after such authorization.

1. Do not include Contractor's or subcontractor's indirect expense in the Change
Order cost amount unless it is clearly shown that the nature or extent of work has

01250 - 2
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1.6

changed from what could have been foreseen from information in the Contract
Documents.

2. No change to Contractor's indirect expense is permitted for selection of higher- or
lower-priced materials or systems of the same scope and nature as originally
indicated.

CHANGE ORDER PROCEDURES

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

signatures of Owner and Contractor on AIA Document G701.

CHANGE DIRECTIVE

Change Directive: Architect 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 01250
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SECTION 01310 - PROJECT MANAGEMENT AND COORDINATION

PART 1 - GENERAL

11

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.

See Division 1 Section "Summary of Multiple Contracts" for a description of the division
of Work among separate contracts and responsibility for coordination activities not in
this Section.

See Division 1 Section "Execution Requirements" for procedures for coordinating
general installation and field-engineering services, including establishment of
benchmarks and control points.

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

01310-1
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1.3

1.4

contractors to avoid conflicts and to ensure orderly progress of the Work. Such
administrative activities include, but are not limited to, the following:

CoNorWNE

Preparation of Contractor's Construction Schedule.
Preparation of the Schedule of Values.

Installation and removal of temporary facilities and controls.
Delivery and processing of submittals.

Progress meetings.

Preinstallation conferences.

Project closeout activities.

Startup and adjustment of systems.

Project closeout activities.

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.

wnN

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
Architect for resolution of such conflicts. Minor dimension changes and
difficult installations will not be considered changes to the Contract.
Format: ADOBE PDF.
Provide a fully detailed shop drawing of the intended projector housings including
dimensions, access, internal equipment, conduit paths, projector locations,
projector access methods and hardware, electrical and data equipment and
outlets, and all other misc components. Include all materials to be used in
fabrication of the housings and include details of fasteners, securement and
connection into the building. Provide final weight data.

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
Architect of scheduled meeting dates and times.

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

01310-2
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C.

3.

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

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

1.

3.

Attendees: Authorized representatives of Owner, Architect, and their
consultants; Contractor and its superintendent; major subcontractors; suppliers;
and other concerned parties shall attend the conference. All participants at the
conference shall be familiar with 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<ETYTOTOSITATToIQTOO0TY

Minutes: Record and distribute meeting minutes.

Preinstallation Conferences: Conduct a preinstallation conference at Project site
before each construction activity that requires coordination with other construction.
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1.

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

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

The Contract Documents.

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<CTYUTOTDOS3ITARATTSQ@OQ0DT

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

01310-4
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2.

Permit Documents

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

a.

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

1)  Review schedule for next period.

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

1) Interface requirements.

2)  Sequence of operations.

3)  Status of submittals.

4)  Deliveries.

5)  Off-site fabrication.

6)  Access.

7)  Site utilization.

8)  Temporary facilities and controls.

9)  Work hours.

10) Hazards and risks.

11) Progress cleaning.

12) Quality and work standards.

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

15) 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.

Minutes: Record the meeting minutes.
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.
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PART 3 - EXECUTION (Not Used)

END OF SECTION 01310

SECTION 01310
Permit Documents
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SECTION 01320 - CONSTRUCTION PROGRESS DOCUMENTATION

PART 1 - GENERAL

11

1.2

SUMMARY

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

1. CONTRACTOR's Construction Schedule
2. Submittals Schedule

3. Daily construction reports

4, Field condition reports

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.

01320-1
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1.3 SUBMITTALS
A.  Submittals Schedule: Submit three copies of schedule. Arrange the following

14

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

ouprwONE

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

2.1

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

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.

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.

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.

2. 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@ P o0 Ty
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2.3

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

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. As the 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 01320
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SECTION 01322 - PHOTOGRAPHIC DOCUMENTATION

PART 1 - GENERAL

11

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 CONSTRUCTION PHOTOGRAPHS

A. 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.

B. 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.

2. 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.

C. 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 01322
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SECTION 01330 - SUBMITTAL PROCEDURES

PART 1 - GENERAL

11

1.2

1.3

SUMMARY

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

See Division1 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

i R

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.

14

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

2.1

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.
3. Include the following information, as applicable:
01330- 3
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a. Manufacturer's written recommendations
b. Manufacturer's product specifications
C. Manufacturer's installation instructions
d. Manufacturer's catalog cuts
e.  Wiring diagrams showing factory-installed wiring
f. Printed performance curves
g. Operational range diagrams
h. Compliance with specified referenced standards
i

. 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.

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 TR

T Toa

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.

D. Submittals Schedule: Comply with requirements specified in Division 1 Section
"Construction Progress Documentation."
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2.2

E.

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

3.2

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 with 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 15 submittal.

CONSULTANT'S ACTION
General: CONSULTANT will not review submittals that do not bear CONTRACTOR's

approval stamp and will return them without action.
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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 01782.

END OF SECTION 01330
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SECTION 01400 - QUALITY REQUIREMENTS

PART 1 - GENERAL

11

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
guality-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.

See Divisions 2 through 16 Sections for specific test and inspection requirements.

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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1.3

14

F.

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 name, 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

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

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

BOONoO~ONDE

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.

Specialists: Certain sections of the Specifications require that specific construction
activities shall be performed by entities who are recognized experts in those
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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.

0. 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.

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

01400 - 4
QUALITY REQUIRMENTS
November 03, 2016



Orange County Animal Services Building 500 SECTION 01400
HVAC Upgrades Permit Documents

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
guality-control service through Contractor.

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

6. Do not perform any duties of Contractor.

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

1. Access to the Work.

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

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

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

5. Delivery of samples to testing agencies.

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

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

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.

B.

C.

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 01400
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SECTION 01500 - TEMPORARY FACILITIES AND CONTROLS

PART 1 - GENERAL

11

1.2

1.3

14

15

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

2.1 TEMPORARY FACILITIES
A. Storage and Fabrication Sheds: Provide sheds sized, furnished, and equipped to
accommodate materials and equipment for construction operations as required by
contractor.
B. Note that all staging and storage of materials of construction shall be at contractors
risk. An area outside the facility will be provided.
2.2 EQUIPMENT
A.  Fire Extinguishers: Portable, UL rated; with class and extinguishing agent as required
by locations and classes of fire exposures.

PART 3 - EXECUTION

3.1 INSTALLATION, GENERAL

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

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

3.2 OPERATION, TERMINATION, AND REMOVAL

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

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

1. Maintain operation of temporary enclosures, heating, cooling, humidity control,
ventilation, and similar facilities on a 24-hour basis where required to achieve
indicated results and to avoid possibility of damage.
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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 01500
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SECTION 01600 - PRODUCT REQUIREMENTS

PART 1 - GENERAL

11

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
other characteristics for purposes of evaluating comparable products of other named
manufacturers.
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1.3

A.

Permit Documents

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.
2. 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.

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.
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15

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.

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

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

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

Storage:
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1.6

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

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

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

4.  Store cementitious products and materials on elevated platforms.

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

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

7. Protect stored products from damage and liquids from freezing.

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.

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

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

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

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

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

Submittal Time: Comply with requirements in Division 1 Section "Closeout
Procedures."

PART 2 - PRODUCTS

2.1

PRODUCT SELECTION PROCEDURES

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.
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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.

2.

Product: Where Specifications name a single product and manufacturer, provide
the named product that complies with requirements.
Manufacturer/Source: Where Specifications hame a single manufacturer or
source, provide a product by the named manufacturer or source that complies
with requirements.
Products: Where Specifications include a list of names of both products and
manufacturers, provide one of the products listed that complies with
requirements.
Manufacturers: Where Specifications include a list of manufacturers' names,
provide a product by one of the manufacturers listed that complies with
requirements.
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.
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.
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 hame 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.
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2.2

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

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

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

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

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.

© o N

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

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

Substitution request is fully documented and properly submitted.

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

Requested substitution has received necessary approvals of authorities having
jurisdiction.

Requested substitution is compatible with other portions of the Work.

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

01600 - 6
PRODUCT REQUIREMENTS
November 03, 2016



Orange County Animal Services Building 500 SECTION 01600
HVAC Upgrades Permit Documents

2.3 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 nhoncompliance with these
requirements:

1.

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 01600
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SECTION 01700 - EXECUTION REQUIREMENTS

PART 1 - GENERAL

11

SUMMARY

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.

ogkwNE

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

3.2

EXAMINATION

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.

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

PREPARATION

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

01700 -1
EXECUTION REQUIREMENTS
November 03, 2016



Orange County Animal Services Building 500 SECTION 01700
HVAC Upgrades Permit Documents

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.

01700 -2
EXECUTION REQUIREMENTS
November 03, 2016



Orange County Animal Services Building 500 SECTION 01700
HVAC Upgrades Permit Documents

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 debiris.

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
gualification requirements in Division 1 Section "Quality Requirements."

All starting and adjusting of projectors shall be performed by an EPSON certified
technician hired by the general contractor.

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 01700
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SECTION 01731 - CUTTING AND PATCHING

PART 1 - GENERAL

11

A.

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.

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

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.

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.

WARRANTY

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

General: Comply with requirements specified in other Sections.

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

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 01731
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SECTION 01770 - CLOSEOUT PROCEDURES

PART 1 - GENERAL

11

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 notity 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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A.

15

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

2.1

MATERIALS

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

3.1

A.

FINAL CLEANING

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.

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.

01770 -4
CLOSEOUT PROCEDURES
November 03, 2016



Orange County Animal Services Building 500 SECTION 01770

HVAC Upgrades

m.

r.

Permit Documents

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 01770
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SECTION 01781 - PROJECT RECORD DOCUMENTS

PART 1 - GENERAL

11

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 Division1 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 humbers, alternate humbers, 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

PO TR
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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

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 01781
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SECTION 01782 - OPERATION AND MAINTENANCE DATA

PART 1 - GENERAL

11

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

2.1

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.

Noup,rwdhE

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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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

2.2

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.

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.

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

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:

©CoNogrWNE

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

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 01782
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SECTION 01820 - DEMONSTRATION AND TRAINING

PART 1 - GENERAL

11

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.

See Divisions 2 through 16 Sections for specific requirements for demonstration and
training for products in those Sections.

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, and as follows:

1. Projectors

2. Audio Visual System interface

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

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.

3.2

Prior to training, provide a training scheduled and agenda for approval within 5 days of
training.

Engage qualified instructors to instruct OWNER's personnel to adjust, operate, and
maintain systems, subsystems, and equipment not part of a system.

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.

Evaluation: At conclusion of each training module, assess and document each
participant's mastery of module by use of an oral performance-based test.
DEMONSTRATION AND TRAINING VIDEOTAPES

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.

Videotape Format: Provide high-quality DVD.

END OF SECTION 01820
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SECTION 02411 - SELECTIVE DEMOLITION

PART 1 - GENERAL

11

A.

1.2

13

1.4

SUMMARY

Section Includes:

1. Demolition and removal of building components and materials.

2. Disconnecting, capping or sealing, abandoning in-place and removing site
utilities.

DEFINITIONS

Demolish: Detach items from existing construction and legally dispose of them off-site,
unless indicated to be removed and reinstalled.

Remove and Store: Detach items from existing construction and deliver them to
Owner’s on site storage area ready to be reinstalled.

Existing to Remain: Existing items of construction that are not to be removed and that
are not otherwise indicated to be removed or removed and reinstalled.

MATERIALS OWNERSHIP
Unless otherwise indicated, demolition waste becomes property of Contractor.

Historic items, relics, antiques, and similar objects including, but not limited to,
cornerstones and their contents, commemorative plaques and tablets, and other items
of interest or value to Owner that may be uncovered during demolition remain the
property of Owner.

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

SUBMITTALS

Proposed Protection Measures: Submit informational report, including drawings, that
indicates the measures proposed for protecting individuals and property, for
environmental protection, for dust control and, for noise control. Indicate proposed
locations and construction of barriers.

Schedule of Selective Demolition Activities: Indicate the following:

1. Detailed sequence of selective demolition and removal work, with starting and
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ending dates for each activity. Ensure Owner's on-site operations are
uninterrupted.

2. Interruption of utility services. Indicate how long utility services will be
interrupted.

15

1.6

3. Coordination for shutoff, capping, and continuation of utility services.

4, Coordination of Owner’s continuing occupancy of portions of existing building.

5. Means of protection for items to remain and items in path of waste removal from
building site.

Pre-demolition  Photographs or  Video: Show existing conditions  of
adjoining construction and site improvements, including finish surfaces that might be
misconstrued as damage caused by building demolition operations. Submit before the
Work begins.

QUALITY ASSURANCE

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

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

Pre-demolition Conference: Conduct conference at Project site to comply
with requirements in Division 01 Section "Project Management and Coordination."
Review methods and procedures related to selective demolition including, but not
limited to, the following:

Review methods and procedures for vermin eradication and cleanup.

Inspect and discuss condition of construction to be demolished.

Review structural load limitations of existing structures.

Review and finalize building demolition schedule and verify availability of
demolition personnel, equipment, and facilities needed to make progress and
avoid delays.

Review and finalize protection requirements.

Review procedures for noise control and dust control.

Review procedures for protection of adjacent buildings.

PowbnPE

No o

PROJECT CONDITIONS

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

Owner assumes no responsibility for buildings and structures to be demolished.

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

Hazardous Materials: It is not expected that hazardous materials will be encountered
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in the Work.
1. If materials suspected of containing hazardous materials are encountered, do not

1.7

1.8

disturb; immediately notify Architect and Owner. Hazardous materials will be
removed by Owner under a separate contract.

On-site storage or sale of removed items or materials is not permitted.

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

1. Maintain fire-protection facilities in service during selective demolition operations.
Building exclusion and rodent eradication and removal shall be completed prior to the
beginning of Selective Structural Demolition operations.

COORDINATION

Arrange demolition schedule so as not to interfere with Owner’s on-site operations.
Obtain Owner’s authorization prior to proceeding.

WARRANTY

Existing Warranties: Remove, replace, patch, and repair materials and surfaces cut or

damaged during selective demolition, by methods and with materials so as not to void
existing warranties.

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION

3.1

A.

EXAMINATION

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

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

Review Project Record Documents of existing construction provided by Owner. Owner
does not guarantee that existing conditions are same as those indicated in Project
Record Documents.

When unanticipated mechanical, electrical, or structural elements that conflict with
intended function or desigh are encountered, investigate and measure the nature and
extent of conflict. Promptly submit a written report to Architect.
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3.2

3.3

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

Survey of Existing Conditions: Record existing conditions by use of preconstruction
photographs or video.

Perform surveys as the Work progresses to detect hazards resulting from selective
demolition activities.
UTILITY SERVICES AND MECHANICAL/ELECTRICAL SYSTEMS

Existing Services/Systems: Maintain services/systems indicated to remain and protect
them against damage during selective demolition operations.

Service/System Requirements: Locate, identify, disconnect, and seal or cap off
indicated utility services and mechanical/electrical systems serving areas to be
selectively demolished.

1. Owner will arrange to shut off indicated services/systems when requested by

Contractor.
2. Arrange to shut off indicated utilities with utility companies.
3. If services/systems are required to be removed, relocated, or abandoned, before

proceeding with selective demolition provide temporary services/systems that
bypass area of selective demolition and that maintain continuity of
services/systems to other parts of building.

4, Cut off pipe or conduit in walls or partitions to be removed. Cap, valve, or plug
and seal remaining portion of pipe or conduit after bypassing.

a. Where entire wall is to be removed, existing services/systems may be
removed with removal of the wall.

PREPARATION

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

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

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

1. Provide protection to ensure safe passage of people around selective demolition
area and to and from occupied portions of building.
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3.4

2. Provide temporary weather protection, during interval between selective
demolition of existing construction on exterior surfaces, to prevent water leakage
and damage to structure and interior areas.

3. Comply with requirements specified in Division 01 Section 01310

Existing Utilities: Locate, identify, disconnect, and seal or cap off indicated utilities
serving buildings and structures to be demolished.

1. Owner will arrange to shut off indicated utilities when requested by Contractor.

2. Arrange to shut off indicated utilities with utility companies.

3 If removal, relocation, or abandonment of utility services will affect adjacent
occupied buildings, then provide temporary utilities that bypass buildings and
structures to be demolished and that maintain continuity of service to other
buildings and structures.

4, Cut off pipe or conduit a minimum of 24 inches below grade. Cap, valve, or plug
and seal remaining portion of pipe or conduit after bypassing according to
requirements of authorities having jurisdiction.

Temporary Shoring: Provide and maintain interior and exterior shoring, bracing, or
structural support to preserve stability and prevent unexpected movement or collapse
of construction being demolished.

1. Strengthen or add new supports when required during progress of demolition.

PROTECTION

Existing Facilities: Protect adjacent walkways, loading docks, building entries, and
other building facilities during demolition operations.  Maintain exits from existing
buildings.

Existing Ultilities: Maintain utility services to remain and protect from damage during
demolition operations.

1. Do not interrupt existing utilities serving adjacent occupied or operating facilities
unless authorized in writing by Owner and authorities having jurisdiction.

2. Provide temporary services during interruptions to existing utilities, as acceptable
to Owner and authorities having jurisdiction.

a. Provide at least 72 hours’ notice to occupants of affected buildings if
shutdown of service is required during changeover.

Temporary Protection: Erect temporary protection, such as walks, fences, railings,
canopies, and covered passageways, where required by authorities having jurisdiction
and as indicated. Comply with requirements in Division 01 Section "Temporary
Facilities and Controls."

1. Protect adjacent buildings and facilities from damage due to demolition activities.
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3.5

2. Protect existing site improvements, appurtenances, and landscaping to remain.

3. Erect a plainly visible fence around drip line of individual trees or around
perimeter drip line of groups of trees to remain.

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

5. Provide protection to ensure safe passage of people around building demolition
area and to and from occupied portions of adjacent buildings and structures.

6. Protect walls, windows, roofs, and other adjacent exterior construction that are to
remain and that are exposed to building demolition operations.

7. Erect and maintain dustproof partitions and temporary enclosures to limit dust,
noise, and dirt migration to occupied portions of adjacent buildings.

Remove temporary barriers and protections where hazards no longer exist. Where
open excavations or other hazardous conditions remain, leave temporary barriers and
protections in place.

DEMOLITION, GENERAL

General: Demolish indicated existing building components and materials completely.
Use methods required to complete the Work within limitations of governing regulations
and as follows:

1. Do not use cutting torches until work area is cleared of flammable materials.
Maintain portable fire-suppression devices during flame-cutting operations.

2. Maintain fire watch after flame cutting operations.

3. Maintain adequate ventilation when using cutting torches.

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

Removed and Stored and Reinstalled Items:

Pack or crate items as directed by the Owner. ldentify contents of containers.
Store items as directed by the Owner.

Transport items to Owner's storage area on-site.

Protect items from damage during transport and storage.

pPwpnE

Removed and Reinstalled Items:

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

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

Existing Items to Remain: Protect construction indicated to remain against damage
and soiling during selective demolition. When permitted by Architect, items may be
removed to a suitable, protected storage location during selective demolition and
cleaned and reinstalled in their original locations after selective demolition operations
are complete.
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E. Engineering Surveys: During demolition, perform surveys to detect hazards that may
result from building demolition activities.

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

1. Do not close or obstruct streets, walks, walkways, or other adjacent occupied or
used facilities without permission from Owner and authorities having jurisdiction.
Provide alternate routes around closed or obstructed traffic ways if required by
authorities having jurisdiction.
2. Limit spread of dust and dirt. Comply with governing environmental-protection
regulations.
3.6 DEMOLITION BY MECHANICAL MEANS
A.  Remove debris from building in a controlled manner.
B.  Existing Utilities: Demolish and remove existing indicated.
1. Piping: Disconnect piping at unions, flanges, valves, or fittings.
2. Wiring Ducts: Disassemble into unit lengths and remove plug-in and
disconnecting devices.
3.7 REPAIRS
A.  Promptly repair damage to adjacent buildings caused by demolition operations.
3.8 DISPOSAL OF DEMOLISHED MATERIALS
A. General: Except for items or materials indicated to be reused, reinstalled, or otherwise

indicated to remain Owner’s property, remove demolished materials from Project site
and legally dispose of them in an EPA-approved landfill.

1.
2.
3.

4.

Do not allow demolished materials to accumulate on-site.

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

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

Comply with requirements specified in Division 01 Section "Construction Waste
Management and Disposal.”

Burning: Do not burn demolished materials.

Disposal: Transport demolished materials off Owner’'s property and legally dispose of

them.
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3.9 CLEANING
A. Clean adjacent structures and improvements of dust, dirt, and debris caused by

building demolition operations.  Return adjacent areas to condition existing before
building demolition operations began.

END OF SECTION 02411
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SECTION 03300 — CAST-IN-PLACE CONCRETE

PART 1 - GENERAL

11

A.

1.2

1.3

RELATED DOCUMENTS

The General Conditions of the Contract, including General Requirements of Division 1,
apply to the work specified in this Section.

DESCRIPTION

The work under this Section includes all labor, materials, equipment, and services
necessary to complete the structural concrete work as shown on the drawings and herein
specified including related work.

QUALITY ASSURANCE

Requirements of Regulatory Agencies: Perform work in accordance with local building
codes and ACI 318 and ACI 350.

Reference Standards:

1.  American Concrete Institute (ACI), latest edition:
a. ACI 301 - Specifications for Structural Concrete Buildings
b. ACI 305 - Recommended Practice for Hot Weather Concreting
C. ACI 318 - Building Code Requirements for Reinforced Concrete

d. ACI 350 - Code Requirements for Environmental Engineering Concrete
Structures

2. American Society for Testing and Materials (ASTM), latest edition:
a. ASTM C-33 - Concrete Aggregate
b. ASTM C-94 - Ready-mix concrete
c. ASTM C-143 - Test for Slump of Portland Cement Concrete
d. ASTM C-150 - Portland Cement
e. ASTM C-260 - Air-Entraining Admixtures for Concrete

f. ASTM C-494 - Chemical Admixtures for Concrete
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C.

14

Materials and installed work will require testing and retesting at any time during progress
of Work. Tests, including retesting of rejected materials for installed Work, shall be done
at Contractor's expense.

Concrete Mix Design Criteria: Contractor shall be responsible for, and pay for design of
concrete mixes. Design of concrete mixes shall be performed by a Testing Laboratory
selected by Contractor and accepted by Architect.

SUBMITTALS

Comply with Section 01340, Submittals.

Submittals: Submit six (6) copies of design mixes for each class of concrete shall be
submitted for review prior to pouring any concrete. The design mixes shall list all

ingredients, admixtures, and slump. Submit designation where mix is specifically to be
used, i.e., tie beam, slab, foundation, bond beam, filled cell, etc.

PART 2 - PRODUCTS

2.1

2.2

MATERIALS

Portland Cement: ASTM C150 Type | or Type Il. Cement containing fly ash shall not be
permitted.

Aggregates: ASTM C33, fine and coarse aggregates, free of chemicals, coatings, dirt,
mud, organic material, or other deleterious matter affecting bonding of the cement paste.

1. Coarse Aggregate Size: No larger than 1/5 the narrowest dimension between
forms, nor 3/4 of clear space between reinforcing bars or bar and nearest face
of form, nor 1/3 depth of concrete slabs on grade.

Water: Use potable water.

Water-Reducing Admixtures: ASTM C494, Type A type to density of concrete but
containing no calcium chloride.

Curing Materials: ASTM C309, method as selected to keep concrete moist during curing
period. In case curing compounds are used in areas where waterproofing membrane is
required, the compound must be type compatible with waterproofing membrane.

MIXES

Class of Concrete: Class "A" concrete shall have a compressive strength of not less
than shown on plan and shall be used for reinforced concrete work, including all
structural pedestals, slabs, footings, and beams.

Slump Test: As per ASTM C143, proportion and design mixes to result in concrete
slumps at point of placement not less than 4" or more than 6" or as indicated in plans.

Ready-Mix Concrete: Concrete shall be transmit-mixed concrete batched, mixed and
supplied in accordance with ASTM C94.
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PART 3 - EXECUTION

3.1

A.

3.3

PREPARATION

Contractor shall coordinate the openings, slopes, and depressions in concrete slabs as
shown on drawings including setting of bolts, inserts, anchors, sleeves and other
miscellaneous items as work progresses.

INSTALLATION

Placement: Concrete shall be conveyed and deposited in final position to avoid
separation due to re-handling or flowing. Maximum height of concrete fall shall be 5'-0".

Finishing:

1. Floor Finishes or Flatwork (Smooth Trowel Finish): Apply to concrete floors and
slabs scheduled to receive finish floor covering. After concrete has set sufficiently
to support weight, use mechanical floats for finish leveling.

2. After water sheen has disappeared from surface, trowel with steel trowel to smooth
surface free from blemishes and trowel marks. Perform final troweling after
concrete is so hard that no mortar accumulates on trowel and a ringing sound is
produced as trowels are drawn over the surface.

Curing: Concrete shall be cured in a manner to establish the full strength and to avoid
premature drying. Concrete shall be kept wet with clean water for a period of seven (7)
days after placing. Each day the forms are left in place shall suffice for wetting. Curing
may be accomplished by leaving forms in place for a period of seven (7) days, and
keeping those forms sufficiently wet to prevent opening of joints.

END OF SECTION 03300
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SECTION 04200 — CONCRETE UNIT MASONRY

PART 1 - GENERAL

11

1.2

1.3

1.4

RELATED DOCUMENTS

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

CODES AND SPECIFICATIONS

All concrete masonry construction shall conform to the requirements of the local

building code and the following codes:

1. “Building Code Requirements for Masonry Structures”, ACl 530/ASCE 5/TMS
402, The Masonry Standards Joint Committee.

2. Specification for Concrete Masonry Structures, ACI 530.1/ASCE 6/TMS 602

DESCRIPTION OF WORK

Extent of each type of masonry work is indicated on the architectural and structural
drawings and in schedules. Provide all labor, materials, equipment, and services
necessary for and incidental to the installation of all masonry construction as indicated
on the drawings and specified herein.

Masonry construction includes non-reinforced concrete masonry including concrete
filled masonry beams, columns, pilasters, lintels, and soffits. Accessories include, but
are not necessarily limited to, ties, horizontal and vertical reinforcement, anchors to the
structure, and control joints.

The masonry contractor shall install all accessory items that are required in the work
and supplied by others, including: bolts, nailing blocks, inserts, anchors, flashing,
lintels, expansion joints, conduits, etc.

Types of masonry work required include concrete unit masonry (CMU).

QUALITY ASSURANCE

Single-Source Responsibility for Masonry Units: Obtain exposed masonry units of
uniform texture and color, or a uniform blend within the ranges accepted for these
characteristics, from one manufacturer for each different product required for each
continuous surface or visually related surfaces.
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B.

Single-Source Responsibility for Mortar Materials: Obtain mortar ingredients of uniform
quality, including color for exposed masonry, from one manufacturer for each
cementitious component and from one source and producer for each aggregate.

Fire Performance Characteristics: Where indicated or required, provided materials and
construction which are Identical to those of assemblies whose fire endurance has been
determined by testing in compliance with ASTM E119 by a recognized testing and
inspecting organization or by another means, as acceptable to authority having
jurisdiction.

Masonry Preconstruction Testing Service: Employ and pay for the services of an
independent testing laboratory acceptable to the Architect, and experienced in
performing types of preconstruction masonry tests indicated. The testing laboratory
shall satisfy all qualifications specified in Section 01410 — Testing Laboratory Services.
1. Engage a testing laboratory complying with ASTM E329.

2. Preconstruction Tests by Prism Methods:

a. For each type of wall construction listed below, test masonry prisms in
accordance with ASTM E447 Method B, and as follows: Prepare 5 sets of
prisms for testing at 7 days and 5 sets for testing at 28 days.

b. Test masonry prisms for the following types of wall construction:
Unreinforced CMU.

C. Prism test reports shall show the following information:

D Age at test.

(2) Storage conditions.

3) Dimensions of test specimen (h/t).

4) Compressive strength of individual prisms.

(5) Coefficient of variation (v)

(6) Ultimate compressive strength of masonry (fm) which has been
corrected for the coefficient of variation and the h/t of the prisms
tested.

3. Masonry work will not begin until test results are submitted to and reviewed by
the Engineer.

4.  Fabricate concrete masonry prisms with height-to-thickness ratio of not less than
1.50 nor more than 3.0.

5. Build prisms using specified masonry units. Compute value of ultimate net
compressive strength by dividing ultimate load by net area of masonry units used
in construction of prisms.

6. Reported values of ultimate net compressive strength shall be average of
specimens tested, but shall not be more than 125% of minimum value
determined by test.

7. The ultimate compressive strength of masonry as required by design and as
determined by prism tests shall not be less than 1500 psi.

8. Flexural Bond Strength Tests: Test prisms per ASTM C518; place prisms with
tooled joints facing downward.
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A.  Product Data and Samples:

1.6

1. Submit manufacturer's product data for each type of masonry unit, accessory,
and other manufactured products, including certifications that each type complies
with specified requirements. Provide certification of pull-out strength of all
masonry ties and anchors. Submit certification of compliance with required
standards for all masonry units. Submit one sample each of all masonry
accessories items.

2. Submit unit masonry samples for each type of exposed masonry required,
including all special shapes. Include colors and textures to be expected in
completed work.

Mix Designs: Mix designs for mortar and grout specifying type, source, and brand of all
materials shall be submitted for Engineer and Owner testing laboratory approval prior
to start of the work. Mix designs shall be submitted only for structural load bearing
walls and exterior walls subjected to wind load.

Certificates: Prior to delivery, submit to Architect/Engineer certificates attesting
compliance with the applicable specifications for grades, types or classes included in
these specifications.

DELIVERY, STORAGE, AND HANDLING
Deliver masonry materials to project in undamaged condition.

Store and handle masonry units to prevent their deterioration or damage due to
moisture, temperature changes, contaminants, corrosion or other causes.

Limit moisture absorption of concrete masonry units during delivery and until time of
installation to the maximum percentage specified for Type | units for the average
annual relative humidity as reported by the U.S. Weather Bureau Station nearest
project site.

Store cementitious materials and masonry units off the ground, under cover and in dry
location. All materials must be protected from wetting by capillary action, rain, or snow,
and protected from mud, dust, or other materials and contaminants likely to cause
staining or defects.

Store aggregates where grading and other required characteristics can be maintained.

Store masonry accessories including metal items to prevent deterioration by corrosion
or accumulation of dirt.

Store mortar materials on dunnage, in a dry place. During freezing weather, protect
masonry units with tarpaulins or other suitable material.

Protect reinforcement and accessories from elements.
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1.7

A.

PROJECT CONDITIONS

Protection of Work: The Contractor shall construct and maintain temporary protection

as required to permit continuous progress of the work. During erection, cover top of

walls with waterproof sheeting at end of each day's work. Cover partially completed

structures when work is not in progress.

1. Extend cover a minimum of 24” down both sides and hold cover securely in
place.

2. Do not apply uniform floor or roof loading for at least 12 hours after building
masonry walls or columns.

3. Do not apply concentrated loads for at least 3 days after building masonry walls
or columns.

PART 2 - PRODUCTS

2.1

A.

2.2

CONCRETE MASONRY UNITS

Comply with referenced standards and other requirements indicated below applicable
to each form of concrete masonry unit required.

Provide special shapes where required for lintels, corners, jambs, sash, control joints,
headers, bond beams, knock out panels, and other special conditions. All special
shapes provided shall match approved samples.

Provide square-edged units for outside corners, except where indicated as bullnose.

Provide units complying with characteristics indicated below for grade, type, size,

exposed face, and weight classification.

1. Grade N.

2. Type |, moisture-controlled units.

3. Size: Manufacturer's standard units with nominal face dimensions of 16" long x
8" high (15-5/8" x 7-5/8" actual) x thicknesses indicated, unless shown otherwise
on the drawings. The Contractor shall furnish all required sizes and shapes as
required to complete the work.

4. Exposed Faces: Standard aggregate and ground finish (match comparable
existing construction), unless otherwise indicated.

5. Hollow Loadbearing Block: ASTM C90 normal weight.

MORTAR AND GROUT MATERIALS
Portland Cement: ASTM C150, Type |, except Type Il may be used for cold weather
construction. Provide natural color or white cement as required to produce required

mortar color.

Hydrated Lime: ASTM C207, Type S.
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C.

D.

2.3

Quicklime: ASTM C5.

Aggregate for Mortar: ASTM C144, except for joints less than 1/4" use aggregate
graded with 100% passing the No. 16 sieve.

Coarse Aggregate for Grout: ASTM C404, maximum size 3/8”.

Water: Clean and potable. Mixing water must be free of harmful amounts of acids,
alkalis, organic materials, or other substances that would adversely affect the quality or
appearance of the mortar or the masonry units.

Proprietary Mortar Mixes: Proprietary mortar mixes may not be used.

JOINT REINFORCEMENT, TIES AND ANCHORING DEVICES

General:

1. Comply with requirements indicated below for basic materials and with
requirements indicated under each form of joint reinforcement, tie and anchor for
size and other characteristics:

2. Manufacturers:

a. Subject to compliance with requirements, provide products of one of the
following:
QD AA Wire Products Co.
(2) Dur-O-Wall, Inc.
3) Hohmann & Barnard, Inc.
4) National Wire Products Corp.
b.  Other manufacturers shall be used only with Engineer approval. The
Contractor shall submit technical literature for all reinforcing units.

Hot-Dip Galvanized Steel Wire: ASTM A82 for uncoated wire and with ASTM A153,
Class B-2 (1.5 oz. per sqg. ft. of wire surface) for zinc coating applied after
prefabrication into units. Application: Use for masonry exposed to exterior and in
contact with earth.

Zinc-Coated (Galvanized) Steel Sheet: Carbon steel with zinc coating complying with
ASTM A525, Coating Designation G90. Application: Use for dovetail slots and where
indicated.

Hot-Dip Galvanized Carbon Steel Sheet: ASTM A366, Class 2 or ASTM A635; hot-dip
galvanized after fabrication to comply with ASTM A153, Class B. Application: Use for
anchors.

Joint Reinforcement: Provide welded-wire units prefabricated with deformed
continuous side rods and plain cross rods in straight lengths of not less than 10’°, with
prefabricated corner and tee units, and complying with requirements indicated below:
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1. Width: Fabricate joint reinforcement in units with widths a minimum of 2" less
than nominal width of walls. Provide mortar coverage over joint reinforcement of
not less than 5/8" on joint faces exposed to exterior and 1/2" elsewhere.

2. Wire Size for Side and Cross Rods:

a. 0.1483" diameter (9-gauge) for all masonry construction except as noted
below.
b. 0.1875" diameter (6-gauge) for loadbearing or reinforced concrete masonry
construction.
3.  For single-wythe masonry provide type as follows with single pair of side rods:
Ladder design with perpendicular cross rods spaced not more than 16" o.c.

Bend-Wire Ties: Provide individual prefabricated bent-wire units complying with

requirements indicated below:

1. Wire Size: 0.1875" diameter.

2. Length: Provide units of length indicated but not less than that required for
embedment into each wythe of 2" for solid units and for a minimum of 2"
embedment of tie end into face shells of hollow units, with not less than 5/8"
mortar cover on exterior face joints, 1/2" elswhere.

3. Tie Shape for Hollow Masonry Units Laid with Cells Vertical: Rectangular with
ends welded closed and not less than 2" wide.

4.  Tie Shape for Solid Masonry Unit Construction: Z-shaped ties with ends bent 90°
to provide hooks not less than 2" long.

5. Type for Masonry Where Coursing Between Wythes Align: Unit ties bent from
one piece of wire.

6. Type for Masonry Where Coursing Between Wythes Does Not Align: Adjustable
ties composed of two parts, one with a pintle, the other with an eye.

Unit Type Masonry Inserts in Concrete: Furnish cast iron or malleable iron inserts of
type and size indicated.

Dovetail Slots: Furnish dovetail slots, with filler strips, of slot size indicated, fabricated
from 0.0336" (22-gauge) sheet metal.

MISCELLANEOUS MASONRY ACCESSORIES
Reinforcing Bars: Deformed steel, ASTM A615, Grade 60.

Non-Metallic Expansion Joint Strips: Premolded, flexible cellular neoprene rubber filler
strips complying with ASTM D1056, Grade RE 41E1, capable of compression up to
35%, of width and thickness indicated.

Premolded Control Joint Strips: Material as indicated, designed to fit standard sash
block and to maintain lateral stability in masonry wall; size and configuration as
indicated. Premolded PVC Control Joint Strips. Strips shall be polyvinyl chloride
complying with ASTM D 2287, Type PVC 654-4 with a durometer hardness of 90.
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D.

2.5

2.6

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

MASONRY CLEANERS

Job-Mixed Detergent Solution: Solution of trisodium phosphate (1/2-cup dry measure)
and laundry detergent (1/2-cup dry measure) dissolved in 1 gallon of water.

MORTAR AND GROUT MIXES

General:

1. Do not add admixtures including coloring pigments, air-entraining agent,
accelerators, retarders, water repellent agent, anti-freeze compounds or other
admixtures.

2. Do not use calcium chloride in mortar or grout.

Mortar for Unit Masonry: Comply with ASTM C270, Proportion Specification, for types
of mortar required, unless otherwise indicated. Minimum 28-day compressive strength
shall be 1800 psi.

1. Limit cementitious materials in mortar to portland cement-lime.

2. Use Type S mortar for reinforced masonry unless noted otherwise.

3. Mortar mix design shall conform to Florida Building Code (FBC) requirements.

Grout for Unit Masonry:

1. Comply with ASTM C476 for grout for use in construction of reinforced and
nonreinforced unit masonry. Use grout of consistency indicated, or if not
otherwise indicated, of consistency (fine or coarse) at time of placement, which
will completely fill all spaces intended to receive grout. Minimum 28-day
compressive strength shall be 3000 psi.

2.  Use fine grout in grout spaces less than 2" in horizontal direction, unless
otherwise indicated. Fine grout shall be composed of 1 part portland cement, to
which may be added not more than 1/10-part hydrated lime or lime putty, and 2-
1/4 to 3 parts sand.

3. Use coarse grout in grout spaces 2" or more in least horizontal dimension, unless
otherwise indicated. Coarse grout shall be composed of 1 part portland cement
to which may be added not more than 1/10-part hydrated lime or lime putty, and
2 to 3 parts sand, and not more than 2 parts gravel.

4.  Satisfy all local codes for maximum aggregate size with respect to minimum
clear opening to be grouted.

PART 3 — EXECUTION

3.1

INSTALLATION — GENERAL.:
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A.

3.2

3.3

Inspect surfaces that are to support masonry work to assure completion to proper lines
and grades free of dirt and other deleterious material. Do not begin work until surfaces
not properly prepared have been satisfactorily corrected.

Do not wet concrete masonry units.

Cutting Masonry Units:

1. Cut masonry units using motor-driven saws to provide clean, sharp, unchipped
edges. Cut units as required to provide continuous patterns and to fit adjoining
work. Use full-size units without cutting where possible.

2. Use dry cutting saws to cut concrete masonry units. Match bonding, coursing
height, jointing, color, and texture of new masonry work with existing masonry
work.

CONSTRUCTION TOLERANCES

Variation from Plumb: For vertical lines and surfaces of columns, walls and arises, do
not exceed 1/4" in 10, or 3/8" in a story height not to exceed 20’, nor 1/2" in 40’ or
more. For external corners, expansion joints, control joints and other conspicuous
lines, do not exceed 1/4" in any story or 20° maximum, nor 1/2" in 40’ or more. For
vertical alignment of head joints, do not exceed plus or minus 1/4" in 10°, 1/2"
maximum.

Variation from Level: For bed joints and lines of exposed lintels, sills, parapets,
horizontal grooves and other conspicuous lines, do not exceed 1/4" in any bay or 20’
maximum, nor 1/2" in 40’ or more. For top surface of bearing walls, do not exceed 1/8"
between adjacent floor elements in 10" or 1/16" within width of a single unit.

Variation in Mortar Joint Thickness: Do not exceed bed joint thickness indicated by
more than plus or minus 1/8", with a maximum thickness limited to 1/2". Do not exceed
head joint thickness indicated by more than plus or minus 1/8".

LAYING MASONRY WALLS

Layout walls in advance for accurate spacing of surface bond patterns with uniform
joint widths and to accurately locate openings, movement-type joints, returns and
offsets. Avoid the use of less-than-half-size units at corners, jambs and wherever
possible at other locations.

Lay-up walls to comply with specified construction tolerances, with courses accurately
spaced and coordinated with other work.

Pattern Bond: Lay exposed masonry in the bond pattern to match stack bond pattern
existing at Airside 1 shown or indicated. Do not use units with less than nominal 4"
horizontal face dimensions at corners or jambs.

Stopping and Resuming Work: Rack back 1/2-unit length in each course; do not tooth.
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3.4

Clean exposed surfaces at set masonry, wet units lightly (if required) and remove loose
masonry units and mortar prior to laying fresh masonry.

Built-in Work: Install bolts, anchors, nailing blocks, inserts, frames, vent flashings,
conduit, and other built-in items specified under this and other sections of these
specifications as masonry work progresses. Avoid cutting and patching. Solidly grout
spaces around built-in items. Provide joints around exterior framed openings 1/4" to
3/8" wide, raked and tooled smooth to a uniform depth of 3/4", ready for caulking by
others. Build chases, do not cut. Consult other trades in advance and make
provisions for installation of their work to avoid cutting and patching. Install chases
minimum of one full masonry unit length from jambs.

1. Fill in space between hollow metal frames and masonry solidly with mortar,
unless otherwise indicated.

2. Where built-in items are to be embedded in cores of hollow masonry units, place
a layer of metal lath in the joint below and rod mortar or grout into core, unless
detailed otherwise.

3.  Fill cores in hollow concrete masonry units with grout to supporting beam or slab
below under bearing plates, beams, lintels, posts and similar items, unless
otherwise indicated.

MORTAR BEDDING AND JOINTING

Provide uniform nominal joint thickness as shown below, unless noted otherwise on the
drawings: Concrete Masonry Units: 3/8"

Lay hollow concrete masonry units with full mortar coverage on horizontal and vertical
face shells. Bed webs in mortar in starting course on footings and in all courses of
piers, columns and pilasters, and where adjacent to cells of cavities to be reinforced or
filed with concrete or grout. For starting course on footings where cells are not
grouted, spread out full mortar bed including areas under cells.

Maintain joint widths shown, except for minor variations required to maintain bond
alignment. If not shown, lay walls with 3/8" joints.

All joints and concrete masonry unit surfaces are to be prepared free of voids, dust,
etc.

Remove masonry units disturbed after laying; clean and reset in fresh mortar. Do not
pound corners of jambs to shift adjacent stretcher units which have been set in
position. If adjustments are required, remove units, clean off mortar and reset in fresh
mortar.

Provide weatherproof, concave, tooled joints in exposed surfaces when mortar is
thumbprint hard, using round jointing tool. Strike joints flush in surfaces to be
plastered, stuccoed, or covered with other material or surface-applied finish other than
paint. Remove mortar protruding into cells or cavities to be grouted. Do not permit
mortar droppings to fall into cavities of multi-wythe walls or to block weep holes. Do
not fill horizontal joints between top of masonry partitions and underside of concrete or
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3.5

3.6

steel construction with mortar unless specifically shown on the drawings. If not shown
otherwise, provide 1" clear joint to be filled with caulk. Keep movement joints clean of
all mortar and debris. For tuckpointing, rake mortar joints to a depth of 1/2” to 3/4”,
saturate with clean water, fill solidly with pointing mortar, and tool to match existing
joints.

HORIZONTAL JOINT REINFORCEMENT

General:

1. Provide continuous horizontal joint reinforcement as indicated. Install
longitudinal side rods in mortar for their entire length with a minimum cover of
5/8" on exterior side of walls, 1/2" elsewhere. Lap reinforcing a minimum of 6" at
splices.

2.  Reinforce walls with continuous horizontal joint reinforcing unless specifically
noted to be omitted.

3.  Provide continuity at corners and wall intersections by use of prefabricated "L"
and "T" sections. Cut and bend reinforcement units as directed by manufacturer
for continuity at returns, offsets, column fireproofing, pipe enclosures and other
special conditions.

4.  Space continuous horizontal reinforcement as follows:

a. For single-wythe walls, space reinforcement at 16" o.c. vertically, unless
otherwise indicated.

ANCHORING MASONRY WORK
General: Provide anchor devices of type indicated.

Anchor masonry to structural members where masonry abuts or faces structural
members to comply with the following, unless noted otherwise on the drawings:

1. Provide an open space not less than 1" in width between masonry and structural
member, unless otherwise indicated. Keep open space free of mortar or other
rigid materials.

2. Anchor masonry to structural members with flexible anchors embedded in
masonry joints and attached to structure.

3. Space anchors as indicated, but not more than 24" o.c. vertically and 24" o.c.
horizontally.

Where wire ties are welded to structural members, paint welded area with Z.R.C. Cold
Galvanizing Compound after welding.

Anchor single-wythe masonry veneer to metal studs with masonry veneer anchors to

comply with the following requirements:

1. Fasten each anchor section through sheathing to metal studs with 2 metal
fasteners of type indicated.

2.  Embed tie section at least 2" into masonry joints. Provide not less than 1" air
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3.7

3.8

3.9

3.10

space between back of masonry veneer wythe and face of sheathing.

3. Locate anchor section relative to course in which tie section is embedded to
allow maximum vertical differential movement of tie up and down.

4.  Space anchors at not more than 16" o.c. vertically and 24" o.c. horizontally.
Install additional anchors within 1'-0" of openings and at intervals around
perimeter not exceeding 3'-0".

GROUTING

Fully grout vertical cells of concrete masonry containing steel reinforcement. Wherever
possible, grouting shall be done from inside face of masonry. Exercise extreme care to
prevent grout from staining face of masonry. Immediately remove any spilled grout
from face and top of masonry.

CONTROL AND EXPANSION JOINTS:

General: Provide vertical and horizontal expansion, control and isolation joints in
masonry where shown. Build-in related items as the masonry work progresses.

FLASHING OF MASONRY WORK

Provide concealed flashing in masonry work at, or above, shelf angles, lintels, ledges
and other obstructions to the downward flow of water in the wall so as to divert such
water to the exterior. Prepare masonry surfaces smooth and free from projections
which could puncture flashing. Place through-wall flashing on sloping bed of mortar
and cover with mortar. Seal penetrations in flashing with mastic before covering with
mortar. Extend flashings through exterior face of masonry and turn down to form drip.

Extend flashing the full length of lintels and shelf angles and minimum of 4" into
masonry each end. Extend flashing from exterior face of outer wythe of masonry,
through the outer wythe, turned up a minimum of 4", and through the inner wythe to
within 1/2" of the interior face of the wall is exposed work. Where interior surface of
inner wythe is concealed by furring, carry flashing completely through the inner wythe
and turn up approximately 2". At heads and sills, turn up ends not less than 2" to form
a pan.

REPAIR, POINTING, AND CLEANING

Remove and replace masonry units which are loose, chipped, broken, stained or
otherwise damaged, or if units do not match adjoining units as intended. Provide new
units to match adjoining units and install in fresh mortar or grout, pointed to eliminate
evidence of replacement.

Pointing:
1. During the tooling of joints, enlarge any voids or holes, except weep holes, and
completely fill with mortar. Point up all joints including corners, openings and

04200- 11
CONCRETE UNIT MASONRY
November 03, 2016



Orange County Animal Services Building 500 SECTION 04200
HVAC Upgrades Permit Documents

adjacent work to provide a neat, uniform appearance, prepared for application of
sealants. If the repairs must be made after the mortar has hardened, the joint
must be raked or chiseled out to a depth of about 1/2" thoroughly wetted, and
repointed with fresh mortar.

To prehydrate mortars, thoroughly mix all ingredients except water in proportions
used for original mortar mix; then mix again, adding only enough water to
produce a damp unworkable mix which will retain its form when pressed into a
ball. After 1 to 2 hours, add sufficient water to bring it to the proper consistence;
that is conventional masonry mortars.

All joints and concrete masonry unit surfaces required to receive elastomeric
coating are to be prepared free of voids, dust etc.

C. Final Cleaning: After mortar is thoroughly set and cured, clean masonry as follows:

1.

2.

Remove large mortar particles by hand with wooden paddles and non-metallic
scrape hoes or chisels.

Clean concrete unit masonry to comply with masonry manufacturer's directions
and applicable NCMA "Tek" bulletins.

D. Protection and Cleanup:

1.

Provide final protection and maintain conditions in a manner acceptable to
Installer, which ensure unit masonry work being without damage and
deterioration at time of substantial completion.

Leave work area and surrounding surfaces clean and free of mortar spots,
droppings, and broken masonry.

END OF SECTION 04200
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SECTION 05120 - STRUCTURAL STEEL

PART 1 - GENERAL

11

A.

1.2

1.3

RELATED DOCUMENTS

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

DESCRIPTION OF WORK

Extent of structural steel work is shown on drawings including schedules, notes and
details which show size and location of members, typical connections, and type of steel
required. Furnish all labor, materials, services, equipment and appliances required in
conjunction with or related to the furnishing, fabrication, delivery, and erection of all
structural steel defined below. Include all supplementary parts, members and
connections necessary to complete the structural steel work, regardless of whether all
such items are specifically shown or specified on the drawings.

Structural steel shall be defined as that work prescribed in Section 2.1 of the AISC Code
of Standard Practice and the following items, as applicable: shelf angles, frames for
openings in floors and roofs, steel supports for elevator guide rails, miscellaneous metal
deck support and edge angles, all connection material, temporary construction bracing,
and all other structural steel shown on the drawings, specified, or required to complete
the work. Labor shall include shop painting as specified, field touch-up painting, and
grouting of base plates and bearing plates.

Miscellaneous metal fabrications, architecturally exposed structural steel, metal stairs,
ladders, steel joists, metal deck, and coldformed metal framing are specified elsewhere
in these Specifications.

QUALIFICATIONS

Fabricator: The structural steel fabricator shall have not less than 10 years successful
experience in the fabrication of structural steel similar to this project.

Detailer:

1. The structural steel detailer shall have not less than 5 years successful experience
in the detailing of structural steel similar to this project.

2. The structural steel detailer firm shall be certified under the Quality Procedures
Program of the National Institute of Steel Detailing. The project shall be detailed
by qualified structural steel detailers certified under the National Institute of Steel
Detailing as a Class | or Class Il Detailer in the Structural/Miscellaneous discipline
or supervised by a detailer certified as a Class | Senior Detailer in the Structural/
Miscellaneous discipline.
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C.

14

Erector: The structural steel erector shall have not less than 5 years successful
experience in the erection of structural steel similar to this project.

QUALITY ASSURANCE

The Contractor is responsible for quality control, including workmanship and materials
furnished by his subcontractors and suppliers.

Codes and Standards: Comply with provisions of following, except as otherwise

indicated:

1. All federal (OSHA), state and local laws which govern safety requirements for steel
erection and other requirements if more stringent than the codes and standards
enumerated below. OSHA requirements include regulation 29 CFR 1926, Part R,
“Safety Standard for Steel Erection”.

2. AISC "Code of Standard Practice for Steel Buildings and Bridges", adopted March
7, 2000, except as noted herein.

a. Exception is taken to paragraph 1.8.2. In the second sentence, change the
word “adequacy” to “design” so that the sentence reads, “The Structural
Engineer of Record shall be responsible for the structural design of the
structure in the completed project.”

b. Certain sections in this specification contain requirements that are more
restrictive and/or different than contained in this standard. In such cases,
the requirements of this specification shall control.

3. AISC “Steel Construction Manual’, Fourteenth Edition.
4.  ANSI/AWS D1.1 "Structural Welding Code - Steel".
5.  "Steel Structures Painting Manual”, Volumes 1 and 2, Steel Structures Painting

Council.

Quialifications for Welding Work: Qualify welding processes and welding operators in

accordance with AWS "Structural Welding Code - Steel".

1. Provide certification that welders to be employed in work have satisfactorily passed
AWS gualification tests.

2. If recertification of welders is required, retesting will be Contractor's responsibility.

Source Quality Control: Materials and fabrication procedures are subject to inspection
and tests in the mill, shop, and field by the Owner's testing laboratory. Such inspections
and tests will not relieve the Contractor of responsibility for providing materials and
fabrication procedures in compliance with specified requirements. The Contractor shall
promptly remove and replace materials or fabricated components which do not comply.

Question about Contract Documents: The Contractor shall promptly notify the
Architect/Engineer whenever design of members and connections for any portion of the
structure are not clearly indicated or when other questions exist about the Contract
Documents. Such questions shall be resolved prior to the submission of shop drawings.

Testing Laboratory Services: See Testing Laboratory Services section of these
Specifications for requirements relating to structural steel. Inspection or testing by the
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Owner does not relieve the Contractor of his responsibility to perform the Work in
accordance with the Contract Documents.

SUBMITTALS

Product Data: Submit producer's or manufacturer's specifications and installation
instructions for following products; include laboratory test reports and other data to show
compliance with specifications (including the specified standards):

1. Structural steel (each type), including certified copies of mill reports covering
chemical and physical properties.

High-strength bolts (each type), including nuts and washers.

Unfinished bolts and nuts.

Welding electrodes (each type).

Structural steel primer paint.

arwn

Shop Drawings:
1. General Requirements: Submit structural steel shop drawings shall include the
following minimum information:

a. Include details of cuts, connections, camber, holes, and other pertinent data.
Indicate welds by standard AWS symbols, and show size, length, and type
of each weld. Holes, flange cuts, slots and openings shall be made as
required by the structural drawings, all of which shall be properly located by
means of templates.

b. Provide setting drawings, templates, and directions for installation of anchor
bolts and other anchorages to be installed by others.

c.  All drawings shall be drawn to scale.

2. Preliminary Connection Review with Steel Fabricator: The fabricator shall submit
details of proposed connections for Engineer's review prior to preparation of
detailed shop drawings. Proposed variations in details shown on the drawings will
be considered and such variations must have preliminary approval prior to the
preparation of detailed shop drawings.

3. The fabricator alone shall be responsible for all errors of detailing, fabrication, and
for the correct fitting of the structural members.

4.  All fabricated material and connections shall fit within architectural constraints.

5.  Structural steel members for which shop drawings have not been reviewed and
approved shall not be fabricated.

6. The omission from the shop drawings of any materials required by the Contract
Documents shall not relieve the Contractor of the responsibility of furnishing and
installing such materials, even though the shop drawings may have been reviewed
and approved.

Test Reports: Submit copies of reports of tests conducted on all material and on shop
and field bolted and welded connections. Include data on type(s) of tests conducted and
test results. See Testing Laboratory Services section of these Specifications for
additional requirements.
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Quialification Data:

1. Submit qualification data for firms and persons specified in Article 1.03 —
Qualifications, to demonstrate their capabilities and experience. Include lists of
completed projects with project names and addresses, names and addresses of
owners and architects, and other information specified.

2. Submit Welding Procedure Specifications (WPS) in accordance with ANSI/AWS
D1.1 for all welded joints. Submit test reports showing successful passage of
gualification tests for all non-prequalified WPSs.

Substitutions: Substitutions for the member sizes, type(s) of steel connection details or
any other modifications proposed by the Contractor will be considered by the
Architect/Engineer only under the following conditions:

1. That the request has been made and accepted prior to the submission of shop
drawings. All substitutions shall be clearly marked and indicated on the shop
drawings as a substitute.

2. That there is a substantial cost advantage or time advantage to the Owner; or that
the proposed revision is necessary to obtain the required materials or methods at
the proper times to accomplish the work in the time scheduled.

3. That sufficient sketches, engineering calculations, and other data have been
submitted to facilitate checking by the Architect/Engineer, including cost reductions
or savings in time to complete the work.

4, That the contractor by virtue of submitting the substitution, agrees to compensate
the engineer for reviewing the substitution, at the rate of 3.0 times direct personnel
expense (DPE) plus expenses.

5. In no case shall such revisions result in additional cost to the Owner.

DELIVERY, STORAGE AND HANDLING
Deliver materials to site at such intervals to ensure uninterrupted progress of work.

Deliver anchor bolts and anchorage devices, which are to be embedded in cast-in-place
concrete or masonry, in ample time so as not to delay work.

Store materials to permit easy access for inspection and identification. Keep steel
members off ground, using pallets, platforms, or other supports. Protect steel members
and packaged materials from corrosion and deterioration. Do not store materials on
structure in a manner that might exceed allowable loads on or cause distortion or
damage to members or supporting structures. Repair or replace damaged materials or
structures as directed by Architect/Engineer.

Furnish all fuel, maintenance, and equipment required for hoisting and placement of
materials under this contract.

Process, pay for and maintain all permits and certificates of on-site inspection required

for derricks, cranes and hoisting equipment. No derrick, crane or hoisting equipment

shall be operated without a certificate of operation and a certificate of on-site inspection,

as required by governing authorities.

1.  Wherever the erection equipment is supported by the structure, the Contractor
shall be responsible for the retention of a licensed professional engineer to
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determine the adequacy of the member supporting the erection equipment in
relation to the loads imposed thereon. The Contractor shall submit to the
Architect/Engineer, for review, the loads which will be imposed by the erection
equipment on the building structure. Where the imposed load exceeds the
allowable stresses, the Contractor shall be responsible for any additional materials,
supports, bracing, connections and similar measures required to support the
imposed load of the equipment while in use, subject to review by the
Architect/Engineer.

2. In addition to the above, all hoisting equipment shall be installed, operated and
maintained in accordance with all applicable regulations of authorities having
jurisdiction.

JOB CONDITIONS

The Contractor shall coordinate the fabrication and erection of all structural steel work
with the work of other trades.

PART 2 - PRODUCTS

2.1

MATERIALS

Structural Steel: Hot rolled steel plates, shapes and bars: New steel conforming to ASTM
AB6. Structural steel shall comply with the provisions of the following ASTM Specifications
as appropriate for the grades and types, and at the locations as specified on the
drawings:

1.  Angle Shapes: Carbon Steel, ASTM A36

Structural Steel Surfaces: For fabrication of work which will be exposed to view in the
completed structure, use only materials which are smooth and free of surface blemishes
including pitting, seam marks, roller marks, rolled trade names and roughness. Remove
such blemishes by grinding, or by welding and grinding, prior to cleaning, treating and
application of surface finishes.

Structural Bolts and Threaded Fasteners: Structural bolts and threaded fasteners shall

comply with the following ASTM Specifications as appropriate for the types and at the

locations as specified on the drawings:

1. ASTM A307 Grade A, "Carbon Steel Externally Threaded Standard Fasteners".

2. ASTM A325 Type 1, "High-Strength Bolts for Structural Steel Joints".

3. ASTM A490 Type 1, "Heat Treated Steel Structural Bolts, 150 KSI Minimum
Tensile Strength".

4, Threaded Round Stock:

a. ASTM A36.
b. ASTM A572 Grade 50 (to 2” in diameter).

05120 -5
STRUCTURAL STEEL
November 03, 2016



Orange County Animal Services Building 500 SECTION 05120
HVAC Upgrades Permit Documents

5.

10.

11.

Bolts and Nuts, ASTM A307: Bolts and nuts shall be hex head and shall conform
to ANSI Standards B18.2.1 and B18.2.2 and ASTM Material Standard ASTM
A307, respectively.

Bolts and Nuts, High-Strength Bolts: Bolts and nuts for all high-strength bolts shall
be heavy hex head conforming to ANSI Standards B18.2.1 and B18.2.2
respectively. Nuts shall conform to ASTM A563, "Standard Specification for
Carbon and Alloy Steel Nuts".

Washers: All washers shall be circular, flat and smooth and shall conform to the
requirements of Type A washers in ANSI Standard B23.1. Washers for high-
strength bolts shall be hardened and conform to ASTM F436, Specification for
Hardened Steel Washers. Beveled washers for American Standard Beams and
channels shall be square or rectangular, shall taper in thickness (16-2/3% slope)
with an average thickness of 5/16". When an outer face of a bolted part has a
slope greater than 1:20 with respect to a plane normal to the bolt axis, a beveled
washer shall be used.

Galvanized Bolts:

a. Provide bolts, nuts and washers that are hot-dip galvanized according to
ASTM A153, Class C when used to connect steel called for on the drawings
or in the specifications as hot-dip galvanized after fabrication.

b. Provide mechanically galvanized bolts, nuts and washers for A490 bolts (do
not hot-dip galvanize A490 bolts) connecting steel called for on the drawings
or in the specifications as hot-dip galvanized after fabrication. Cold
galvanizing compound shall be "Z.R.C. Cold Galvanizing Compound" as
manufactured by Z.R.C. Chemical Products.

Load Indicator Washers:

a. Field Bolting. All field bolting of high-strength friction bolts shall use load
indicator washers such as "Coronet Load Indicators" as manufactured by
Cooper and Turner or "Bethlehem Load Indicator Washers" as manufactured
by Bethlehem Steel Corp.

b.  Shop Bolting. All shop bolting of high-strength friction bolts shall use load
indicator washers as specified above or load indicator bolts such as
"LeJeune Bolts" as manufactured by LeJeune Bolt Company or "Load
Indicator Bolts" as manufactured by Bethlehem Steel Corp.

Bolt Lubrication: All bolts shall be well lubricated at time of installation. Dry, rusty

bolts will not be allowed. Bolts or nuts shall be wax dipped by the bolt supplier or

"Castrol Industrial Stick Wax" shall be used with all bolts in the shop or field.

New Bolts: All bolts shall be new and shall not be reused.

D. Electrodes for Welding: Comply with AWS D1.1, "Structural Welding Code - Steel".
Electrodes for various welding processes shall be as specified below:

1

2.
3.
4.

SMAW: E70XX low hydrogen
SAW: F7X-EXXX

GMAW: ER70S-X

FCAW: E7XT-X

Electrodes shall be compatible with parent metal joined.

E. Steel Castings: ASTM A27, Grade 65-35, medium strength carbon steel.

05120-6
STRUCTURAL STEEL
November 03, 2016



Orange County Animal Services Building 500 SECTION 05120
HVAC Upgrades Permit Documents

2.2

F.

Structural Steel Primer Paint: Primer paint shall be one of the following types with the

indicated surface preparation:

1.  Alkyd Zinc Chromate Metal Primer Bar-Ox 41837 Gray as manufactured by Devoe
(SSPC-SP6 Commercial Blast Cleaning).

2. Modified Alkyd Rust Inhibitive Primer 4-56 as manufactured by Tnemec Company,
Inc. (SSPC-SP6 Commercial Blast Cleaning).

3. Enviro-Guard, Heavy-Duty Primer Red 1-2900 as manufactured by Southern
Coatings (SSPC-SP6 Commercial Blast Cleaning).

Refer to Architect's drawings and specifications for final paint finish requirements of
structural steel. Primer paint shall be compatible with final paint requirements. Paint
shall conform to all federal, state, and local regulations and shall have a VOC content
not to exceed 3.5 Ibs./gallon.

Hot-Dip Galvanizing:
1. Scope:

a. Hot-dip galvanize after fabrication all structural steel items and their
connections permanently exposed to the outside.

b. Examine the architectural and structural drawings for items required to be
hot-dipped galvanized.

C. Galvanize all nuts, bolts, and washers used in the connection of such steel.
Field welded connections shall have welds protected with "Z.R.C. Cold
Galvanizing Compound" as manufactured by Z.R.C. Products Company.

2. Surface Preparation: All steel to be hot-dip galvanized shall undergo the following
surface preparation as specified by the Steel Structures Painting Council (SSPC),
Volume 2.

a. Removal of grease, oil, grime and all foreign contaminants by thorough
cleaning with an alkaline or organic solvent followed by thorough rinsing in
cold water.

b. Scale removal by pickling in diluted sulfuric or hydrochloric acid. Pickling
shall be followed by a rinse in warm water and a second rinse in cold water.
As an alternative to pickling, the steel may be white metal blast cleaned
according to SP5 of the SSPC Specification.

C. Dipping in a flux solution of zinc ammonia chloride followed by drying at room
temperature.

Cold Galvanizing: Cold galvanizing compound shall be "ZRC Cold Galvanizing
Compound" as manufactured by ZRC Chemical Products and applied according to
manufacturers instructions.

FABRICATION

Shop Fabrication and Assembly:

1. Fabricate and assemble structural assemblies in shop to greatest extent possible.
Fabricate items of structural steel in accordance with AISC Specification and as
indicated on approved final shop drawings. Fabricator shall coordinate joint fit-up
procedures with erector. Provide camber in structural members where indicated.
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The General Contractor shall coordinate provision of all erection bolts, lifting lugs
or other devices required for erection with the fabricator and the erector.

2. Properly mark and match-mark materials for field assembly. Fabricate for delivery
sequence which will expedite erection and minimize field handling of materials.

3. Clearly mark the grade of steel on each piece, distinguishable in the field from floor
surfaces, for purpose of field inspection and confirmation of grade of steel.

4. Milled surfaces of built-up sections shall be completely assembled or welded
before milling.

5. Fitted stiffeners shall be fabricated neatly between flanges, and the ends of
stiffeners shall be milled or ground to secure an even bearing against abutting
surfaces. All milled or ground joints shall bear throughout their contact length.

B. Dimensional Tolerances: Dimensional tolerances of fabricated structural steel shall
conform to Section 6.4 of the AISC Code of Standard Practice.

C. Compression Joints: Compression joints which depend on contact bearing as part of the
splice capacity shall have the bearing surfaces of individual fabricated pieces prepared
to a common plane by milling, sawing, or other suitable means.

D. Cutting: Manual oxygen cutting shall be done only with a mechanically guided torch. An
unguided torch may be used provided the cut is not within 1/8” of the finished dimension
and final removal is completed by means such as chipping or grinding to produce a
smooth surface quality free of notches or jagged edges. All corners shall be smooth and
rounded to a minimum 1/2" radius.

E. Holes for Other Work: Provide holes required for securing other work to structural steel
framing, and for passage of other work through steel framing members as shown on the
contract documents, and/or the final shop drawings.

1. Provide specialty items as indicated to receive other work.
2. Cut, drill, or punch holes perpendicular to metal surfaces. Do not flame cut holes
or enlarge holes by burning. Drill holes in bearing plates.

F. Lifting and Erection Devices: The fabricator shall be responsible for designing, detailing
and furnishing all lifting devices and erection aids required for erection. Such devices
shall be removed after erection if they interfere with architectural finish requirements.

G. Special Fabrication Requirements for Welded Connections in Large Tension Members
and Moment Connected Members:

1. Scope: Requirements specified herein shall apply to all welded connections in
tension members and moment connected members utilizing rolled shapes in
Groups 3, 4, and 5 and built up shapes with plates 1-1/2" and thicker.

2. Material Verification: The fabricator shall verify that all special material
requirements in Part Il of this specification are met.

3. Preheat and Interpass Temperatures: Strictly adhere to all preheat and interpass
temperatures specified in Table 4.2 of AWS D 1.1.

4.  Weld Sequencing: Sequence individual passes of multipass welds to minimize the
restraint produced against the contraction of subsequent passes. For wide flange,
shape members with double bevel flanges, weld the inside flanges first, then the
outside flanges, and lastly the web.
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2.3

24

5. Edge Preparations: Grind off all notches and gouges in edges prepared by flame
cutting. Access holes produced by flame cutting should be started by using a
drilled hole to avoid sharp reentrant corners from which a crack could propogate.

6. Web Splice: Use a welded web splice plate in lieu of a penetration web weld for
wide flange shapes.

WELDING

Code: All shop and field welding shall conform to all requirements in the "Structural
Welding Code - Steel", ANSI/AWS D1.1, as published by the American Welding Society
(AWS).

Welder Certification: All shop and field welders shall be certified according to AWS
procedures for the welding process and welding position used.

Minimum Size and Strength:

1. Fillet Welds: Minimum size of fillet welds shall be as specified in Table J2.4 in the
AISC Manual of Steel Construction.

2. Partial-Penetration Groove Welds: The minimum effective throat thickness of
partial-penetration groove welds shall be as specified in Table J2.3 in the AISC
Manual of Steel Construction.

3. Minimum Strength of Welded Connections: Unless noted otherwise on the
drawings, all shop and field welds shall develop the full tensile strength of the
member or element joined. All members with moment connections, noted on the
drawings with "MC", shall be welded to develop the full flexural capacity of the
member, unless noted otherwise on the drawings.

BOLTING
Minimum Bolt Diameter: Minimum bolt diameter shall be 3/4".

Connection Type: Unless noted otherwise on the drawings or in the General Notes, all
bolted connections shall be bearing type connections using standard holes (hole
diameter nominally 1/16” in excess of nominal bolt diameter) with threads included in the
shear planes.

Simple Beams: Simple shear connections shall be capable of end rotations of
unrestrained beams as specified in Section J1.2 of the AISC Specification.

Oversize, Short Slotted and Long Slotted Holes: The dimensions and washer
requirements of oversize, short slotted, and long slotted holes shall conform to the high-
strength bolting specification previously cited.

Washers: Washers under the bolt head and/or nut shall be used as required by the bolt
specification previously cited.

Tightening of High-Strength Friction Bolts by Use of a Direct Tension Indicator:
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2.5

2.6

1. All field bolting of high-strength friction bolts shall use load indicator washers with
hardened washers as specified by the manufacturer.

2. Shop bolting of high-strength friction bolts shall use load indicator washers as
specified above or load indicator bolts.

A307 or high-strength bolts used in bearing-type connections shall not be used in
combination with welds for stress transmission in the same faying face of any connection,
as specified in AISC Specification Section J1.10.

Bolt Lubrication: All bolts shall be well lubricated at time of installation. Dry, rusty bolts
will not be allowed. Bolts or nuts shall be wax dipped by the bolt supplier or "Johnson's
Stick Wax 140" shall be used with all bolts in the shop or field.

Impact Wrenches: Properly sized and lubricated air impact wrenches with adequate air
pressure shall be utilized for all bolt installation.

New Bolts: All bolts shall be new and shall not be reused.

CONNECTIONS
Typical connection details are indicated on the drawings.

Design Intent: It is the intention of the plans and specifications that shop connections be
welded or bolted and that field connections be bolted, unless detailed otherwise on the
drawings.

SURFACE PREPARATION AND PAINTING

Specification: Surface preparation, paint, and painting practices shall conform to the
"Steel Structures Painting Manual", Volumes 1 and 2, as published by the Steel
Structures Painting Council (SSPC).

Scope: The following steel shall be shop painted after fabrication:

1.  All steel that will not be fireproofed or that will not be hot-dip galvanized

2. Elevator divider beams

3. Steel stairs

4.  All building skin support steel including braces back to the floor system, not
specified to be hot-dip galvanized.

Surfaces which are to be fireproofed with spray-on fireproofing or embedded in concrete
(paint initial 2" of embedded areas) shall not be shop painted. Do not paint top flanges
of composite beams nor surfaces of members where welding (within 2" of welds) or high-
strength friction bolting will occur. Do not paint contact milled bearing surfaces and
surfaces of corrosion resistant steel.

Coordinate all shop painting of structural steel with architect's painting requirements as
specified on the architectural drawings and in the specifications.
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E.

Surface Preparation - Unpainted Steel: All structural steel that is not specified to receive
a shop coat of primer paint shall be cleaned of oil and grease using solvent cleaners and
cleaned of dirt and other foreign material by sweeping with a fiber brush or other suitable
means.

Surface Preparation and Primer Paint - Shop Painted Steel: All structural steel specified
to be shop primed shall have paint applied in strict accordance with manufacturers
instructions using prescribed surface preparation but not less than specified. Paint shall
be applied immediately after surface preparation at a rate to provide a uniform dry film
thickness of not less than 1.5 mils. Painting methods shall be used which result in full
coverage of joints, corners, edges, and all exposed surfaces. Two coats shall be applied
to surfaces which are inaccessible after assembly or erection. The color of the second
coat shall be changed to distinguish it from the first coat.

1. Coordinate shop primer paint requirements with architectural drawings and

specifications.

Touch-Up Painting: The General Contractor shall provide for cleaning and touch-up
painting of welds, bolted connections, and abraded areas. Paint shall be applied to
exposed areas using same materials and surface preparation as used for shop painting.
Paint shall be applied by brush or spray with minimum dry film thickness of 1.5 mils.

PART 3 - EXECUTION

3.1

ERECTION

Inspection: Erector shall examine areas and conditions under which structural steel work
is to be installed and notify the Contractor and the Architect/Engineer in writing of
conditions detrimental to proper and timely completion of the work.

Surveys: The General Contractor shall employ a registered professional engineer or land
surveyor to insure accuracy in structural steel erection as specified in Part I.

Erection Tolerances: Erection tolerances of anchor bolts, embedded items, and all
structural steel shall conform to the AISC Code of Standard Practice.

Base Plates and Bearing Plates: Clean concrete and masonry bearing surfaces of bond-
reducing materials and roughen to improve bond to surfaces. Clean bottom surface of
base and bearing plates. Set loose and attached base plates and bearing plates for
structural members on steel wedges or other adjusting devices. Pack grout solidly
between bearing surfaces and bases or plates to ensure that no voids remain. Finish
exposed surfaces, protect installed materials, and allow to wet cure. For proprietary
grout materials, comply with manufacturer's instructions.

Field Modifications to Structural Steel: Errors in shop fabrication or deformation resulting
from handling and transportation that prevent the proper assembly and structural fitting
of parts shall be reported immediately to the Architect/Engineer, and approval of the
method of correction shall be obtained. Approved corrections shall be made at no
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additional cost to the Owner. Do not use cutting torches, reamers, or other devices in
the field for unauthorized correction of fabrication errors.

F. Miscellaneous Framing: Provide supplemental structural steel support framing for metal
deck where normal deck bearing is interrupted by column flange plates or other framing
members and other floor openings whether shown or not on either the architectural,
mechanical, or structural drawings.

G. Removal of Erection Aids and Devices: The erector shall remove all erection aids and
devices that interfere with architectural finish or MEP requirements.

H.  Touch-Up Painting:

1. Immediately after erection, clean field welds, bolted connections, and abraded
areas that have been shop painted. Apply paint to exposed areas using same
material and surface preparation as used for shop painting. Apply by brush or
spray to provide minimum dry film thickness of 1.5 mils.

2. All field welded galvanized connections shall have welds protected with "Z.R.C.
Cold Galvanizing Compound" as manufactured by Z.R.C. Products Company.

Clean Up: Clean up all debris caused by the Work of this Section, keeping the premises

neat and clean at all times.
J. Tests and Inspections: Refer to Testing Laboratory Services section of this specification
for required tests and inspections.

END OF SECTION 05120
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SECTION 07210 - BUILDING INSULATION

PART 1 - PART 1 - GENERAL

11

1.2

13

SUMMARY

Section Includes:

1. Icynene spray polyurethane foam

SUBMITTALS

Product Data: For each type of product indicated.

Product Test Reports: Based on evaluation of comprehensive tests performed by a
gualified testing agency, for each product.

Manufacturer's certificate certifying insulation provided meets or exceeds specified
requirements.

QUALITY ASSURANCE

Single-Source Responsibility for Insulation Products: Obtain each type of building
insulation from a single source with resources to provide products complying with
requirements indicated without delaying the Work.

Manufacturer’s Qualifications: Product produced in an ISO 9001 registered factory.

Installer Qualifications: An authorized representative who is trained and approved by
manufacturer. Any repairs by an Icynene licensed contractor.

A Third Party Inspection of all Intumescent Spray and Protective Thermal Barrier
installation is required by a qualified inspector.

Fire Performance Characteristics: Insulation materials shall be identical to those whose
fire performance characteristics, as listed for each material or assembly of which
insulation is a part, have been determined by testing, per methods indicated, by a testing
agency acceptable to authorities having jurisdiction.
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1.4

1.
2.

Surface Burning Characteristics: ASTM E-84
Combustion Characteristics: ASTM E-136

3. Fire Resistance Characteristics: As determined by testing identical products (based on

a 4 inch (100 mm) minimum thickness) according to ASTM E 119 by a qualified testing
agency. ldentify products with appropriate markings of applicable testing agency.

4. Fire Resistance Characteristics: As determined by testing identical products

according to NFPA 285 by a qualified testing agency. Identify products with
appropriate markings of applicable testing agency.

5. Toxicity/Hazardous Materials

1. Provide products that contain no urea-formaldehyde

2. Products and equipment requiring or using CFCs, HCFCs, or HFCs during
the manufacturing or application process will not be permitted

3. Provide products that contain no PBDEs

4. Provide products that are “Low-emitting”

DELIVERY, STORAGE, AND HANDLING

Protect insulation materials from physical damage and from deterioration due to
moisture, soiling, and other sources. Store inside and in a dry location. Comply with
manufacturer’'s written instructions for handling, storing, and protecting during installation.

Protect spray polyurethane foam components as follows:

1. Component A and B: store between 60 degrees F (15 degrees C) and 90 degrees
F (32 degrees C).

2. Component B must be protected from overheating over 120 degree F (49 degree
C) and prolonged storage over 100 degree F (37 degree C).

3. Component B: mix thoroughly prior to use.

4. Components should be a matched set (system) as supplied by the manufacturer.

5. Use components within their labeled shelf-life.

6. Use components as supplied with no site alterations or additions.

7. Comply with manufacturers written instructions for handling and protection prior to
and during installation.

8. Store both components in a temperature controlled area between 60 deg F and 90
deg F. Do not allow product to freeze.

9. Use only those components that are supplied by the Manufacturer.

PROJECT CONDITIONS

1. Do not expose to sunlight, except to extent necessary for period of installation and
concealment.

C. WARRANTY

1. Refer to manufacturer’s standard warranty terms (as applicable).
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PART 2 — PRODUCTS

2.0

E.

2.1

2.2

PERFORMANCE CHARACTERISTICS — FOAMED-IN-PLACE INSULATION

Air Material Air Leakage Rate: Maximum material air leakage rate of less than 0.004
cfm/ft2 under a pressure differential of 0.3 in w.g. (1.6 psf) (0.02 L/m2 at 75 Pa) per
ASTM E 2178 or E 282.

Surface-Burning Characteristics: Comply with ASTM E 84; testing by a qualified testing
agency. ldentify products with appropriate markings of applicable testing agency.

1. Flame-Spread Index: 25 or less.

2. Smoke-Development Index: 450 or less.

Fire Propagation Characteristics: Passes NFPA 285 testing as part of an approved
assembly if required based on product.

Compressive strength: Minimum 40 psi (276 kPa) (ASTM C1029 Type Il) for Closed-cell
spray polyurethane.

Sustainability Requirements: Provide spray polyurethane foam insulation as follows:
1. Low Emitting: Insulation tested according to CA/DPH/EHLB/v1.1-2010.

2. Resistant to fungal growth as per ASTM C1338.

3. Containing no PBDE.

Closed-cell Spray Polyurethane Foam

Closed-Cell Spray Polyurethane Foam: ASTM C 1029, Type II, minimum density of 2.2

Ib/cu. ft. (35.2 kg/cu. m) and minimum aged R-value at 1-inch (25.4-mm) thickness of 4.9

deg F x h x sq. ft./Btu at 75 deg F (0.86 K x sq. m/W at 24 deg C).

1. Basis-of-Design Product: Icynene Inc.; Icynene ProSeal Eco or comparable product
by one of the following:

a. BASF Corporation.
b. Dow Chemical Company (The).
C. Demilec (APX)

Open-Cell Spray Polyurethane Foam

Open-Cell Spray Polyurethane Foam: Spray-applied polyurethane foam using water as a

blowing agent. Minimum density of 0.5 Ib/cu. ft. (8.0 kg/cu. m) and minimum aged R-

value at 1-inch (25.4-mm) thickness of 3.7 deg F x h x sq. ft./Btu at 75 deg F (0.65 K x sq.

m/W at 24 deg C).

1. Basis-of-Design Product: ICYNENE Classic Max™ (LD-C-50-v2) Spray Foam
Insulation: Light density, open celled, 100% water-blown or comparable product by
one of the following:

a. BASF Corporation.
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b. Bayer Material Science (Bay Systems)
C. Demilec (APX)

2.3 MISCELLANEOUS MATERIALS

A.  Primer: Material recommended by insulation manufacturer where required for adhesion of
insulation to substrates.

PART 3 - EXECUTION
3.1 PREPARATION

A. Examine substrates and conditions, under which work is performed. Do not proceed
until unsatisfactory conditions have been corrected. Clean substrates and cavities of
loose materials capable of interfering with insulation placement.

1. Review placement area to determine final location will not be within 3 inches of
any heat source where the temperature will exceed 200 deg F per ASTM C 411 or
in accordance with authorities having jurisdiction.

2. Priming: Prime substrates where recommended by insulation manufacturer. Apply
primer to comply with insulation manufacturer’s written instructions. Confine primers
to areas to be insulated; do not allow spillage or migration onto adjoining surfaces.

3.2 INSTALLATION OF FOAMED-IN-PLACE INSULATION - GENERAL

A. Comply with insulation manufacturer's written instructions applicable to products and
applications.

B.  Spray insulation to envelop entire area to be insulated and fill voids.

C. Apply in multiple passes to not exceed maximum thicknesses recommended by
manufacturer. Do not spray into rising foam.

D. Do not apply insulation within 3-inches (76 mm) of heat emitting devices or where the
temperature is in excess of 200 degrees F (93 degrees C), as per ASTM C411 or in
accordance with applicable codes.

3.3 PROTECTION

A.  Protect installed insulation from damage due to harmful weather exposures, physical
abuse, and other causes. Provide temporary coverings or enclosures where insulation
is subject to abuse and cannot be concealed and protected by permanent construction
immediately after installation.
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B. Thermal Protection: All thermal protection and its application are to be per
manufacturer’s recommendations and abide by all applicable building codes.

END OF SECTION 07210
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SECTION 08111 - HOLLOW METAL DOORS AND FRAMES

PART 1 - GENERAL

11

A.

1.2

13

SUMMARY
Section Includes:

1. Hollow metal doors.
2. Hollow metal frames.

SUBMITTALS
Product Data: For products indicated.
Shop Drawings: Include the following:

1. Elevations of each door type.

2. Details of doors, including vertical- and horizontal-edge details and metal
thicknesses.

3. Frame details for each frame type, including dimensioned profiles and metal
thicknesses.

4, Locations of reinforcement and preparations for hardware.

5. Details of each different wall opening condition.

6 Details of anchorages, joints, field splices, and connections.

Schedule: Prepared by or under the supervision of supplier, using same reference
numbers for details and openings as those on Drawings.

Product Test Reports: For each type of hollow-metal door and frame assembly, for
tests performed by a qualified testing agency.

pressure according to NFPA 252 or UL 10C.

DELIVERY, STORAGE, AND HANDLING

Deliver hollow-metal work palletized, packaged, or crated to provide protection during
transit and Project-site storage. Do not use nonvented plastic.

1. Provide additional protection to prevent damage to factory-finished units.

Deliver welded frames with two removable spreader bars across bottom of frames, tack
welded to jambs and mullions.
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C.

Store hollow-metal work vertically under cover at Project site with head up. Place on
minimum 4-inch- high wood blocking. Provide minimum 1/4-inch space between each
stacked door to permit air circulation.

PART 2 - PRODUCTS

2.1

A.

2.2

2.3

MANUFACTURERS

Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the following:

1. Amweld Building Products, Inc.
2. Ceco Door Products

3. Curries Company

4, Steelcraft

INTERIOR DOORS AND FRAMES

Interior Doors: Comply with ANSI/SDI A250.8. Face sheets fabricated from steel
sheet. Provide doors complying with requirements indicated below by referencing
ANSI/SDI A250.8 for level and model and ANSI/SDI A250.4 for physical performance
level:

1. Design: Flush panel.

2. Performance Level: Level 3 and Physical Performance Level A (Extra Heavy
Duty), Model 2 (Seamless).

3. Door Thickness: As indicated.

4, Face: Uncoated, cold-rolled steel sheet, minimum thickness 0.053 inches (16
gauge)

5. Vertical Edges for Single-Acting Doors: Beveled edge, 1/8 inch in 2 inches.

6. Top and Bottom Edges: Closed with flush or inverted 0.042-inch- thick, end
closures or channels of same material as face sheets.

7. Tolerances: SDI 117, "Manufacturing Tolerances for Standard Steel Doors and
Frames."

Construct interior doors and frames to comply with the standards indicated for
materials, fabrication, hardware locations, hardware reinforcement, tolerances, and
clearances, and as specified.

Hardware Reinforcement: ANSI/SDI A250.6.

MATERIALS

Cold-Rolled Steel Sheet: ASTM A 1008, Commercial Steel (CS), Type B; suitable for
exposed applications.
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B. Hot-Rolled Steel Sheet: ASTM A 1011, Commercial Steel (CS), Type B; free of scale,
pitting, or surface defects; pickled and oiled.

C. Frame Anchors: ASTM A 879/A 879M, Commercial Steel (CS), 04Z coating
designation; mill phosphatized.

D. Inserts, Bolts, and Fasteners: Hot-dip galvanized according to ASTM A 153.

E. Power-Actuated Fasteners in Concrete: Fastener system of type suitable for
application indicated, fabricated from corrosion-resistant materials, with clips or other
accessory devices for attaching hollow-metal frames of type indicated.

F. Grout: ASTM C 476, except with a maximum slump of 4 inches, as measured
according to ASTM C 143.

2.4 FRAMES
A.  General: Comply with ANSI/SDI A250.8.
B. Interior Frames: Fabricated from cold-rolled steel sheet.
1. Fabricate frames with mitered or coped corners.
2. Fabricate frames as face welded.
3. Frames for Level 3 Steel Doors: 0.067-inch- (14 gauge) thick steel sheet.

C. Hardware Reinforcement: ANSI/SDI A250.6.

D. Supports and Anchors: Fabricated from not less than 0.042-inch- thick, electrolytic
zinc-coated or metallic-coated steel sheet.

1. Wall Anchors in Masonry Construction: 0.177-inch- diameter, steel wire
complying with ASTM A 510 may be used in place of steel sheet.

E. Inserts, Bolts, and Fasteners: Manufacturer's standard units.

2.5 FABRICATION

A. General: Fabricate hollow-metal work to be rigid and free of defects, warp, or buckle.
Accurately form metal to required sizes and profiles, with minimum radius for metal
thickness. Where practical, fit and assemble units in manufacturer's plant. To ensure
proper assembly at Project site, clearly identify work that cannot be permanently
factory assembled before shipment.

B.  Hollow-Metal Doors:

1. Vertical Edges for Single-Acting Doors: Bevel edges 1/8 inch in 2 inches.

08111 -3
HOLLOW METAL DOORS AND FRAMES
November 03, 2016



Orange County Animal Services Building 500 SECTION 08111
HVAC Upgrades Permit Documents

2. Top Edge Closures: Close top edges of doors with flush closures of same
material as face sheets.

3. Bottom Edge Closures: Close bottom edges of doors with end closures or
channels of same material as face sheets.

C. Hollow-Metal Frames: Where frames are fabricated in sections due to shipping or
handling limitations, provide alignment plates or angles at each joint, fabricated of
same thickness metal as frames.

1. Sidelight Frames: Provide closed tubular members with no visible face seams or
joints, fabricated from same material as door frame. Fasten members at
crossings and to jambs by butt welding.

2. Provide countersunk, flat- or oval-head exposed screws and bolts for exposed
fasteners unless otherwise indicated.

3. Grout Guards: Weld guards to frame at back of hardware mortises in frames to
be grouted.

4. Floor Anchors: Weld anchors to bottoms of jambs with at least four spot welds
per anchor; however, for slip-on drywall frames, provide anchor clips or
countersunk holes at bottoms of jambs.

5. Jamb Anchors: Provide number and spacing of anchors as follows:

a. Stud-Wall Type: Locate anchors not more than 18 inches from top and
bottom of frame. Space anchors not more than 32 inches o.c. and as
follows:

1)  Three anchors per jamb up to 60 inches high.

2) Four anchors per jamb from 60 to 90 inches high.

3) Five anchors per jamb from 90 to 96 inches high.

4) Five anchors per jamb plus one additional anchor per jamb for each
24 inches or fraction thereof above 96 inches high.

b. Compression Type: Not less than two anchors in each frame.
C. Postinstalled Expansion Type: Locate anchors not more than 6 inches
from top and bottom of frame. Space anchors not more than 26 inches o.c.

6. Head Anchors: Two anchors per head for frames more than 42 inches wide and
mounted in metal-stud partitions.

D. Tolerances: Fabricate hollow metal work to tolerances indicated in SDI 117.

E. Hardware Preparation: Factory prepare hollow metal work to receive templated
mortised hardware according to the Door Hardware Schedule and templates furnished
as specified in Division 08 Section "Door Hardware."

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

2. Comply with applicable requirements in SDI A250.6 and BHMA A156.115 for
preparation of hollow-metal work for hardware.
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2.6 FINISHES
A.  Prime Finish: Clean, pretreat, and apply manufacturer's standard primer.

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

PART 3 - EXECUTION

3.1

A.

3.2

3.3

EXAMINATION

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

Examine roughing-in for embedded and built-in anchors to verify actual locations
before frame installation.

Prepare written report, endorsed by Installer, listing conditions detrimental to
performance of the Work.

Proceed with installation only after unsatisfactory conditions have been corrected.

PREPARATION

Remove welded-in shipping spreaders installed at factory. Restore exposed finish by
grinding, filling, and dressing, as required to make repaired area smooth, flush, and
invisible on exposed faces.

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

INSTALLATION

General: Install hollow-metal work plumb, rigid, properly aligned, and securely
fastened in place. Comply with Drawings and manufacturer's written instructions.

Hollow-Metal Frames: Install hollow-metal frames of size and profile indicated.
Comply with SDI A250.11 or NAAMM-HMMA 840 as required by standards specified.

1. Set frames accurately in position; plumbed, aligned, and braced securely until
permanent anchors are set. After wall construction is complete, remove
temporary braces, leaving surfaces smooth and undamaged.
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a. Where frames are fabricated in sections because of shipping or handling
limitations, field splice at approved locations by welding face joint
continuously; grind, fill, dress, and make splice smooth, flush, and invisible
on exposed faces.

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

C. Install door silencers in frames before grouting.

d. Remove temporary braces necessary for installation only after frames have
been properly set and secured.

e.  Check plumb, square, and twist of frames as walls are constructed. Shim

as necessary to comply with installation tolerances.

2. Floor Anchors: Provide floor anchors for each jamb and mullion that extends to
floor, and secure with postinstalled expansion anchors.

a. Floor anchors may be set with power-actuated fasteners instead of
postinstalled expansion anchors if so indicated and approved on Shop
Drawings.

3. Metal-Stud Partitions: Solidly pack mineral-fiber insulation inside frames.

4, Masonry Walls: Coordinate installation of frames to allow for solidly filling space
between frames and masonry with grout.

5. Concrete Walls: Solidly fill space between frames and concrete with mineral-
fiber insulation.

6. In-Place Concrete or Masonry Construction: Secure frames in place with
postinstalled expansion anchors. Countersink anchors, and fill and make
smooth, flush, and invisible on exposed faces.

7. In-Place Metal or Wood-Stud Partitions: Secure slip-on drywall frames in place
according to manufacturer's written instructions.

8. Installation Tolerances: Adjust hollow-metal door frames for squareness,
alignment, twist, and plumb to the following tolerances:

a. Squareness: Plus or minus 1/16 inch, measured at door rabbet on a line
90 degrees from jamb perpendicular to frame head.

b.  Alignment: Plus or minus 1/16 inch, measured at jambs on a horizontal
line parallel to plane of wall.

c. Twist: Plus or minus 1/16 inch, measured at opposite face corners of
jambs on parallel lines, and perpendicular to plane of wall.

d. Plumbness: Plus or minus 1/16 inch, measured at jambs at floor.

C. Hollow-Metal Doors: Fit hollow-metal doors accurately in frames, within clearances
specified below. Shim as necessary.

1. Non-Fire-Rated Steel Doors:

a. Between Door and Frame Jambs and Head: 1/8 inch plus or minus 1/32
inch.

b.  Between Edges of Pairs of Doors: 1/8 inch to 1/4 inch plus or minus 1/32
inch.
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3.4

C. At Bottom of Door: 3/4 inch plus or minus 1/32 inch, unless otherwise
indicated or required by Code.

d. Between Door Face and Stop: 1/16 inch to 1/8 inch plus or minus 1/32
inch.

ADJUSTING AND CLEANING

Final Adjustments: Check and readjust operating hardware items immediately before
final inspection. Leave work in complete and proper operating condition. Remove and
replace defective work, including hollow-metal work that is warped, bowed, or
otherwise unacceptable.

Remove grout and other bonding material from hollow-metal work immediately after
installation.

Prime-Coat Touchup: Immediately after erection, sand smooth rusted or damaged
areas of prime coat and apply touchup of compatible air-drying, rust-inhibitive primer.

Touchup Painting: Cleaning and touchup painting of abraded areas of paint are
specified in painting Sections.

END OF SECTION 08111
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SECTION 08411 - ALUMINUM-FRAMED ENTRANCES AND STOREFRONTS

PART 1 - GENERAL

11

A.

1.2

SUMMARY
Section Includes:

1. Storefront.
2. Doors and frames.

SUBMITTALS

Product Data: For each product specified. Include details of construction relative to
materials, dimensions of individual components, profiles, and finishes.

Shop Drawings: Show details of fabrication and installation, including plans, elevations,
sections, details of components, provisions for expansion and contraction, and
attachments to other work.

1. Engineering Responsibility: Prepare engineering data for entrance systems,
including Shop Drawings, based on testing and engineering analysis of
manufacturer's standard units in assemblies similar to those indicated for this
Project as prepared by a professional engineer registered in the state of Florida.

a. Include structural analysis data signed and sealed by professional engineer
registered in the state of Florida responsible for their preparation.

b. Show details of fabrication and installation, including plans, elevations,
sections, details of components, provisions for expansion and contraction,
and attachments to other work.

C. Include all drawings and installation details required to insure the elements
installed on this Project will be installed in the same manner as they were
tested and approved.

Installer Certificates: Signed by manufacturer certifying that installers comply with
specified requirements.

Samples for Verification: Of exposed finish selected in manufacturer’'s standard sizes.
Samples: For the following.
1. Aluminum Framing:

a. Samples for Verification: Of exposed metal finish selected in
manufacturer’s standard sizes.
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1.3

1.4

15

2. Glass: Glass products, in the form of 12-inch-square Samples for each type of
glass indicated.

Warranties: Warranties specified in this Section.

QUALITY ASSURANCE

Installer Qualifications: Engage an experienced installer to assume engineering
responsibility and perform work of this Section who has specialized in installing glazing
systems similar to those required for this Project and who is acceptable to
manufacturer.

1. Engineering Responsibility:  Preparation of engineering data including the
following:

a. Shop Drawings based on testing and engineering analysis of
manufacturer's standard units in assemblies similar to those indicated for
this Project.

b. Shop Drawings, pre-construction testing program development, and
comprehensive engineering analysis by a qualified professional engineer
registered in the state of Florida.

Pre-Installation Conference: Conduct conference at Project site.

1. Review structural load limitations.

2. Review and finalize construction schedule and verify availability of materials,
Installer's personnel, equipment, and facilities needed to make progress and
avoid delays.

3. Review required testing, inspecting, and certifying procedures.

Source Limitations: Obtain each type of entrance system through one source from a
single manufacturer.

Welding Standards: Comply with applicable provisions of AWS D1.2, "Structural
Welding Code--Aluminum."

DELIVERY, STORAGE, AND HANDLING

Protect glazing materials according to manufacturer’'s written instructions and as

needed to prevent damage to glass and glazing materials from condensation,
temperature changes, direct exposure to sun, or other causes.

PROJECT CONDITIONS
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A. Field Measurements: Verify dimensions by field measurements before fabrication and
indicate measurements on Shop Drawings. Coordinate fabrication schedule with
construction progress to avoid delaying the Work.

1.6

PART 2

2.1

2.2

WARRANTY

Manufacturer's Warranty:  Submit a written warranty, beginning on the date of
Substantial Completion, executed by the manufacturer agreeing to repair or replace
components of glazing systems that fail in materials or workmanship within the
specified warranty period. Failures include, but are not limited to, the following:

1. Structural failures including, but not limited to, the following:

Excessive deflection.

Adhesive sealant failures.

Cohesive sealant failures.

Failure of system to meet performance requirements.

Deterioration of metals, metal finishes, and other materials beyond normal
weathering.

Failure of operating components to function normally.

PooT R

-

2. Warranty Period: 2 years from date of Substantial Completion.

Finish Warranty: Manufacturer's standard form in which manufacturer agrees to repair
or replace components on which finishes do not comply with requirements or that fail in
materials or workmanship within specified warranty period. Warranty does not include
normal weathering.

1.  Warranty Period: Minimum 5 years from date of Substantial Completion.

- PRODUCTS
EXTERIOR STOREFRONT
Model and Manufacturer — Basis of Design: Storefront Systems, Tri-Fab 451T

Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include the following:

1. EFCO Manufacturing, Inc.

2. Kawneer North America

3. YKK AP America Inc.

INTERIOR ENTRANCE DOORS AND FRAMES

Model and Manufacturer — Basis of Design: 350 Entrance Doors
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2.3

24

1. Glass: 1/4- inch thick, fully tempered.

Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include but are not limited to
the following:

1. EFCO Manufacturing, Inc.
2. Kawneer North America

MATERIALS

Aluminum: Alloy and temper recommended by manufacturer for type of use and finish
indicated, complying with the requirements of standards indicated below.

Sheet and Plate: ASTM B 209.

Extruded Bars, Rods, Shapes, and Tubes: ASTM B 221.
Extruded Structural Pipe and Tubes: ASTM B 429.

Bars, Rods, and Wire: ASTM B 211.

Welding Rods and Bare Electrodes: AWS A5.10.

arwpdE

Steel Reinforcement: Complying with ASTM A 36 for structural shapes, plates, and
bars; ASTM A 611 for cold-rolled sheet and strip; or ASTM A 570 for hot-rolled sheet
and strip.

Glazing Gaskets: As required to comply with system performance requirements.
Provide gasket assemblies that have corners sealed with sealant recommended by
gasket manufacturer.

Spacers, Setting Blocks, Gaskets, and Bond Breakers: Manufacturer’'s standard
permanent, nonmigrating types in hardness recommended by manufacturer,
compatible with sealants, and suitable for system performance requirements.

Framing system gaskets, sealants, and joint fillers as recommended by manufacturer
for joint type.

COMPONENTS

Fasteners and Accessories: Manufacturer's standard corrosion-resistant, nonstaining,
nonbleeding fasteners and accessories compatible with adjacent materials.

1. Reinforce members as required to retain fastener threads.

2. Do not use exposed fasteners, except for hardware application. For hardware
application, use countersunk Phillips flat-head machine screws finished to match
framing members or hardware being fastened, unless otherwise indicated.

B. Concrete and Masonry Inserts: Hot-dip galvanized cast-iron, malleable-iron, or steel

inserts complying with ASTM A 123 or ASTM A 153 requirements.
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2.5

2.6

2.7

A.

ENTRANCE DOOR HARDWARE

General: Provide entrance door hardware for each entrance door to comply with
requirements in this Section.

1. Entrance Door Hardware Sets: Refer to Section 08710 Door Hardware and the
following.

FABRICATION

General: Fabricate components that, when assembled, will have accurately fitted joints
with ends coped or mitered to produce hairline joints free of burrs and distortion. After
fabrication, clearly mark components to identify their locations in Project according to
Shop Drawings.

1. Fabricate components for screw-spline (concealed fastener) frame construction.

2. Forming: Form shapes with sharp profiles, straight and free of defects or
deformations, before finishing.

3. Prepare components to receive concealed fasteners and anchor and connection
devices.

Welding: Weld components to comply with referenced AWS standard. Weld before
finishing components to greatest extent possible. Weld in concealed locations to
greatest extent possible to minimize distortion or discoloration of finish. Remove weld
spatter and welding oxides from exposed surfaces by descaling or grinding.

Glazing Channels: Provide minimum clearances for thickness and type of glass
indicated according to FGMA's "Glazing Manual."

Metal Protection: Where aluminum will contact dissimilar metals, protect against
galvanic action by painting contact surfaces with primer or by applying sealant or tape
recommended by manufacturer for this purpose. Where aluminum will contact
concrete or masonry, protect against corrosion by painting contact surfaces with
bituminous paint.

ALUMINUM FINISHES

Clear Anodic Finish: AAMA 611, AA-M12C22A41, Class |, 0.018 mm or thicker.

PART 3 - EXECUTION

3.1

EXAMINATION
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A. Examine areas, with Installer present, for compliance with requirements for installation

3.2

A.

3.3

tolerances and other conditions affecting performance of glazing systems. Do not
proceed with installation until unsatisfactory conditions have been corrected.

INSTALLATION

General: Comply with manufacturer’s written instructions for protecting, handling, and
installing glazing systems. Do not install damaged components. Fit frame joints to
produce hairline joints free of burrs and distortion. Rigidly secure nonmovement joints.

Metal Protection: Where aluminum will contact dissimilar metals, protect against
galvanic action by painting contact surfaces with primer or by applying sealant or tape
recommended by manufacturer for this purpose. Where aluminum will contact
concrete or masonry, protect against corrosion by painting contact surfaces with
bituminous paint.

Install the system plumb and true in alignment with established lines and grades
without warp or rack. Lubricate operating hardware and other moving parts according
to hardware manufacturers’ written instructions.

Install glazing to comply with requirements of Division 8 Section "Glazing," unless
otherwise indicated.

PROTECTION

Provide final protection and maintain conditions, in a manner acceptable to

manufacturer and Installer that ensure glazing systems are without damage or
deterioration at the time of Substantial Completion.

END OF SECTION 08411
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SECTION 08800 - GLAZING

PART 1 - GENERAL
1.1 SUMMARY
A. Section includes:

1. Exterior glass

1.2 SUBMITTALS
A.  Product Data: For the following.

1. Exterior Glass

1.3 DELIVERY, STORAGE, AND HANDLING

A. Protect glazing materials according to manufacturer's written instructions. Prevent
damage to glass and glazing materials from condensation, temperature changes, direct
exposure to sun, or other causes.

PART 2 - PRODUCTS
2.1 GLASS PRODUCTS, MANUFACTURERS, GENERAL
A. Product and Manufacturer — Basis of Design:
1. Solarban 60 Solar Control, PPG, Low-E Glass, or approved equal.
B. Other Acceptable Manufacturers:
a. AGC Flat Glass North America, Inc: www.afgglass.com
b. Guardian Industries Corp: www.sunguardglass.com
c. Pilkington North America Inc: www.pilkington.com/na
C. Safety Glazing Labeling: Permanently mark glazing with certification label of the
SGCC or another certification agency acceptable to authorities having jurisdiction or

manufacturer. Label shall indicate manufacturer’'s name, type of glass, thickness, and
safety glazing standard with which glass complies.

2.2 GLASS PRODUCTS
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A.

2.3

2.4

2.5

Fully Tempered Float Glass: ASTM C 1048, Kind FT (fully tempered), Condition A
(uncoated) unless otherwise indicated, Type I, Quality-Q3.

1. Color: Match Architect’s sample.

GLAZING SEALANTS
General:

1. Suitability: Comply with sealant and glass manufacturers’ written instructions for
selecting glazing sealants suitable for applications indicated and for conditions
existing at time of installation.

2. Field-applied sealants shall have a VOC content of not more than 250 g/L.

Glazing Sealant: Neutral-curing silicone glazing sealant complying with ASTM C 920,
Type S, Grade NS, Class 100/50, Use NT.

MISCELLANEOUS GLAZING MATERIALS

General: Provide products of material, size, and shape complying with referenced
glazing standard, with requirements of manufacturers of glass and other glazing
materials for application indicated, and with a proven record of compatibility with
surfaces contacted in installation.

Glazing Channel:

1. Material: Extruded aluminum; mill finish.
2. Profiles and Sizes: As indicated.

FABRICATION OF GLAZING UNITS

Fabricate glazing units where applicable in sizes required to fit openings indicated for
Project, with edge and face clearances, edge and surface conditions, and bite
complying with written instructions of product manufacturer and referenced glazing
publications, to comply with system performance requirements.

Clean-cut or flat-grind vertical edges of butt-glazed monolithic lites to produce square
edges with slight chamfers at junctions of edges and faces.

D. Grind smooth and polish exposed glass edges and corners.

PART 3 - EXECUTION

3.1

EXAMINATION
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A.

3.2

3.3

3.4

Examine framing, glazing channels, and stops, with Installer present, for compliance
with the following:

1. Manufacturing and installation tolerances, including those for size, squareness,
and offsets at corners.

2. Minimum required face and edge clearances.

3. Effective sealing between joints of glass-framing members.

Proceed with installation only after unsatisfactory conditions have been corrected.

PREPARATION

Clean glazing channels and other framing members receiving glass immediately before
glazing. Remove coatings not firmly bonded to substrates.

GLAZING, GENERAL

Comply with combined written instructions of manufacturers of glass, sealants,
gaskets, and other glazing materials, unless more stringent requirements are indicated,
including those in referenced glazing publications.

Protect glass edges from damage during handling and installation. Remove damaged
glass from Project site and legally dispose of off Project site. Damaged glass includes
glass with edge damage or other imperfections that, when installed, could weaken
glass, impair performance, or impair appearance.

Install setting blocks in sill rabbets, sized and located to comply with referenced glazing
publications, unless otherwise required by glass manufacturer. Set blocks in thin
course of compatible sealant suitable for heel bead.

Do not exceed edge pressures stipulated by glass manufacturers for installing glass
lites.

Provide spacers for glass lites where length plus width is larger than 50 inches.

1. Locate spacers directly opposite each other on both inside and outside faces of
glass. Install correct size and spacing to preserve required face clearances,
unless gaskets and glazing tapes are used that have demonstrated ability to
maintain required face clearances and to comply with system performance
requirements.

2. Provide 1/8-inch minimum bite of spacers on glass and use thickness equal to
sealant width. With glazing tape, use thickness slightly less than final
compressed thickness of tape.

SEALANT GLAZING (WET)

Install continuous spacers, or spacers combined with cylindrical sealant backing,
between glass lites and glazing stops to maintain glass face clearances. Secure
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3.5

3.7

spacers or spacers and backings in place and in position to control depth of installed
sealant relative to edge clearance for optimum sealant performance.

Force sealants into glazing channels to eliminate voids and to ensure complete wetting
or bond of sealant to glass and channel surfaces.

Tool exposed surfaces of sealants.

CLEANING AND PROTECTION

Immediately after installation remove nonpermanent labels and clean surfaces.

Protect glass from contact with contaminating substances.

1. If, despite such protection, contaminating substances do come into contact with
glass, remove substances immediately as recommended in writing by glass
manufacturer. Remove and replace glass that cannot be cleaned without
damage to coatings.

Remove and replace glass that is damaged during construction period.

Wash glass on both exposed surfaces not more than four days before date scheduled

for inspections that establish date of Substantial Completion. Wash glass as

recommended in writing by glass manufacturer.

GLASS SCHEDULE

Tempered Glass: Fully tempered float glass.

1. Thickness: As indicated.
2. Tinted Glass: Match Architect’'s sample.

END OF SECTION 08800
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SECTION 09221 - NON-STRUCTURAL METAL FRAMING

PART 1 - GENERAL

11

A.

1.2

A.

SUMMARY
Section Includes:

1. Non-load-bearing steel framing systems for interior gypsum board assemblies.

SUBMITTALS

Product Data: For each type of product indicated.

PART 2 - PRODUCTS

2.1

A.

2.2

A.

B.

C.

PERFORMANCE REQUIREMENTS

Fire-Test-Response Characteristics: For fire-resistance-rated assemblies that
incorporate non-load-bearing steel framing, provide materials and construction identical
to those tested in assembly indicated, according to ASTM E 119 by, and displaying a
classification label from, an independent testing agency acceptable to the authority
having jurisdiction.

1. Construct fire-resistance-rated partitions in compliance with tested assembly
requirements indicated in drawings.

FRAMING SYSTEMS
Framing Members, General: Comply with ASTM C 754 for conditions indicated.

1. Steel Sheet Components: Comply with ASTM C 645 requirements for metal
unless otherwise indicated.

2. Protective Coating: Comply with ASTM C645; roll-formed from hot-dipped
galvanized steel; complying with ASTM A1003/A1003M and ASTM A653/A653M
G40 (Z120) or equivalent corrosion resistant coating. A40 galvannealed
products are not acceptable.

Steel Studs and Runners: ASTM C 645.

1. Non-structural Studs: Cold-formed galvanized steel C-studs drywall studs.

Slip-Type Head Joints:
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2.3

1. Deflection Track: Steel sheet top runner manufactured to prevent cracking of
finishes applied to interior partition framing resulting from deflection of structure
above; in thickness not less than indicated for studs and in width to
accommodate depth of studs.

a. Products: Subject to compliance with requirements, available products that
may be incorporated into the Work include, but are not limited to, the
following:

1)  Dietrich Metal Framing; SLP-TRK Slotted Deflection Track.

Flat Strap and Backing Plate: Steel sheet for blocking and bracing in length and width
indicated.

Cold-Rolled Channel Bridging and Bracing: Steel, 0.0538-inch minimum base-metal
thickness, with minimum 1/2-inch- wide flanges.

Hat-Shaped, Rigid Furring Channels: ASTM C 645.

Cold-Rolled Furring Channels: 0.053-inch uncoated-steel thickness, with minimum
1/2-inch- wide flanges.

Z-Shaped Furring: With slotted or nonslotted web, face flange of 1-1/4 inches, wall
attachment flange of 7/8 inch, minimum uncoated-metal thickness of 0.018 inch, and
depth required to fit insulation thickness indicated.

AUXILIARY MATERIALS

General: Provide auxiliary materials that comply with referenced installation standards.
1. Fasteners for Metal Framing: Of type, material, size, corrosion resistance,

holding power and other properties required to fasten steel members to
substrates.

PART 3 - EXECUTION

3.1

3.2

EXAMINATION

Examine areas and substrates, with Installer present, and including welded hollow-
metal frames, cast-in anchors, and structural framing, for compliance with requirements
and other conditions affecting performance of the Work.

Proceed with installation only after unsatisfactory conditions have been corrected.

PREPARATION
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A.

3.3

3.4

Suspended Assemblies: Coordinate installation of suspension systems with
installation of overhead structure to ensure that inserts and other provisions for
anchorages to building structure have been installed to receive hangers at spacing
required to support the Work and that hangers will develop their full strength.

1. Furnish concrete inserts and other devices indicated to other trades for
installation in advance of time needed for coordination and construction.

INSTALLATION, GENERAL

Installation Standard: ASTM C 754.

1. Gypsum Board Assemblies: Also comply with requirements in ASTM C 840 that
apply to framing installation.

INSTALLING FRAMED ASSEMBLIES

Install framing system components according to spacings indicated, but not greater
than spacings required by referenced installation standards for assembly types.

Where studs are installed directly against exterior masonry walls or dissimilar metals at
exterior walls, install isolation strip between studs and exterior wall.

Install studs so flanges within framing system point in same direction.

Install tracks (runners) at floors and overhead supports. Extend framing full height to
structural supports or substrates above suspended ceilings except where partitions are
indicated to terminate at suspended ceilings. Continue framing around ducts
penetrating partitions above ceiling.

1. Slip-Type Head Joints: Where framing extends to overhead structural supports,
install to produce joints at tops of framing systems that prevent axial loading of
finished assemblies.

2. Door Openings: Screw vertical studs at jambs to jamb anchor clips on door
frames; install runner track section (for cripple studs) at head and secure to jamb

studs.
a. Install two studs at each jamb unless otherwise indicated.
b. Install cripple studs at head adjacent to each jamb stud, with a minimum

1/2-inch clearance from jamb stud to allow for installation of control joint in
finished assembly.

C. Extend jamb studs through suspended ceilings and attach to underside of
overhead structure.

3. Other Framed Openings: Frame openings other than door openings the same as
required for door openings unless otherwise indicated. Install framing below sills
of openings to match framing required above door heads.

09221 -3
NON-STRUCTURAL METAL FRAMING
November 03, 2016



Orange County Animal Services Building 500 SECTION 09221
HVAC Upgrades Permit Documents

E. Installation Tolerance: Install each framing member so fastening surfaces vary not
more than 1/8 inch from the plane formed by faces of adjacent framing.

END OF SECTION 09221
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SECTION 09290 - GYPSUM BOARD

PART 1 - GENERAL

11

A.

1.2

13

1.4

SUMMARY
Section Includes:

1. Interior gypsum board.

SUBMITTALS

Product Data: For each type of product indicated.

QUALITY ASSURANCE

Fire-Resistance-Rated Assemblies: For fire-resistance-rated assemblies, provide
materials and construction identical to those tested in assembly indicated according to
ASTM E 119 by an independent testing agency.

STC-Rated Assemblies: For STC-rated assemblies, provide materials and
construction identical to those tested in assembly indicated according to ASTM E 90
and classified according to ASTM E 413 by an independent testing agency.

Protected Openings Identification: All corridor partitions, smokestop partitions,
horizontal exit partitions, exit enclosures, and fire rated walls required to have
protected openings shall be effectively and permanently identified with signs or
stenciling as follows.

1. Locate identification above ceiling areas and in concealed spaces. Provide the
following wording: “FIRE AND SMOKE BARRIER PROTECT ALL OPENINGS”.

a Letter Size: 2-inches high

b. Spacing: 4 feet on center, maximum.
c Letter Font: Helvetica Regular

d Letter Color: Red.

2. Also provide a 3-inch wide painted red line below the identification signage to
identify the direction and extent/length of the rated wall. Extend the painted line
the full length of the wall; identify directional changes and where rated walls end.

STORAGE AND HANDLING
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A. Store materials inside under cover and keep them dry and protected against damage

15

from weather, condensation, direct sunlight, construction traffic, and other causes.
Stack panels flat to prevent sagging.

PROJECT CONDITIONS

Environmental Limitations: Comply with ASTM C 840 requirements or gypsum board
manufacturer’'s written recommendations, whichever are more stringent.

Do not install interior products until installation areas are enclosed and conditioned.

Do not install panels that are wet, those that are moisture damaged, and those that are
mold damaged.

1. Indications that panels are wet or moisture damaged include, but are not limited
to, discoloration, sagging, or irregular shape.
2. Indications that panels are mold damaged include, but are not limited to, fuzzy or

splotchy surface contamination and discoloration.

PART 2 - PRODUCTS

2.1

2.2

INTERIOR GYPSUM BOARD

General: Complying with ASTM C 36/C 36M or ASTM C 1396/C 1396M, as applicable
to type of gypsum board indicated and whichever is more stringent.

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

G-P Gypsum.

Lafarge North America Inc.
National Gypsum Company.
USG Corporation.

aoop

Regular Type and Type X (fire rated):

1. Thickness: 1/2 inch.
2. Long Edges: Tapered.

Ceiling Type: Manufactured to have more sag resistance than regular-type gypsum
board.

1. Thickness: 1/2 inch, unless otherwise indicated.
2. Long Edges: Tapered.

TRIM ACCESSORIES

Interior Trim: ASTM C 1047.
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2.3

2.4

1. Material: Paper-faced galvanized steel sheet.
2. Shapes: As indicated.

JOINT TREATMENT MATERIALS
General: Comply with ASTM C 475/C 475M.
Joint Tape:

1. Interior Gypsum Wallboard: Paper.
2. Backer Board: As recommended by panel manufacturer.

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

General: Provide auxiliary materials that comply with referenced installation standards
and manufacturer’s written recommendations.

Steel Drill Screws: ASTM C 1002, unless otherwise indicated.

1. Use screws complying with ASTM C 954 for fastening panels to steel members
from 0.033 to 0.112 inch thick.

2. For fastening backer board, use screws of type and size recommended by panel
manufacturer.

Aluminum Reveal:

1. Product and Manufacturer — Basis of Design: 1/2” Aluminum Reveal DRM 625-
50; Fry Reglet Corporation

a. Finish: To be selected by the Architect from manufacturer’s standard
finishes.

PART 3 - EXECUTION

3.1

A.

EXAMINATION

Examine areas and substrates, with Installer present, and including welded hollow-
metal frames and framing, for compliance with requirements and other conditions
affecting performance.

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

B. Proceed with installation only after unsatisfactory conditions have been corrected.
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3.2 APPLYING AND FINISHING PANELS

A.  General: Comply with ASTM C 840.

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

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

D. Penetrations:

1. Refer to Section 078413 Penetration Firestopping regarding sealing of wall and
ceiling penetrations.
2. Seal around all non-fire rated penetrations of gypsum panel walls and ceilings
completely to minimum of Smoketight requirements.
3.3 INSTALLING TRIM ACCESSORIES

A.  General: Attach trim according to manufacturer's written instructions.

B. Control Joints: Install control joints according to ASTM C 840 in specific locations
identified, where approved by Architect, as indicated on the Drawings, and as follows:

1. Ceilings: Unless otherwise indicated install control joints as follows:
a. Install control joints in areas exceeding 2500 sq. ft.
b. Space control joints not more than 50 feet on center.
C. Install control joints where ceiling framing or furring changes direction.
2. Partitions and Furring: Unless otherwise indicated install control joints as follows:
a. Install control joints in partitions and wall furring runs exceeding 30 feet.
b. Space control joints not more than 30 feet on center.
C. Install control joints in furred assemblies where control joints occur in base
exterior wall.

C. Reveals: Install as indicated on the Drawings and in accordance with manufacturer’s

instructions and recommendations.
3.4 FINISHING GYPSUM BOARD
A. General: Treat gypsum board joints, interior angles, edge trim, control joints,

penetrations, fastener heads, surface defects, and elsewhere as required to prepare
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3.5

gypsum board surfaces for decoration. Promptly remove residual joint compound from
adjacent surfaces.

C. Prefill open joints and damaged surface areas.

C.

Apply joint tape over gypsum board joints, except those with trim having flanges not
intended for tape.

Gypsum Board Finish Levels: Finish panels to levels indicated below and according to
ASTM C 840:

1. Level 3: Ceiling plenum areas, concealed areas, and where indicated.
2. Level 4: All other locations, unless otherwise indicated.
PROTECTION

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

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

1. Indications that panels are wet or moisture damaged include, but are not limited
to, discoloration, sagging, or irregular shape.
2. Indications that panels are mold damaged include, but are not limited to, fuzzy or

splotchy surface contamination and discoloration.

END OF SECTION 09290
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SECTION 09653 - RESILIENT BASE AND ACCESSORIES

PART 1 - GENERAL
1.1 SUMMARY
A. Section Includes:

1. Wall base.

1.2 SUBMITTALS
A.  Product Data: For each product indicated.
B. Samples: For product sindicated, in manufacturer's standard-size Samples but not
less than 12 inches long, of each resilient product color, texture, and pattern required.
1.3 PROJECT CONDITIONS
A.  Maintain temperatures within range recommended by manufacturer, but not less than
70 degrees F or more than 95 degrees F, in spaces to receive floor tile during the
following time periods:
1. 48 hours before installation.
2. During installation.
3

48 hours after installation.

B. After postinstallation period, maintain temperatures within range recommended by
manufacturer, but not less than 55 degrees F or more than 95 degrees F.

C. Install resilient products after other finishing operations, including painting, have been
completed.

PART 2 - PRODUCTS
2.1 WALL BASE

A.  Products and Manufacturers - No Substitutions: Match Existing.
2.2 MISCELLANEOUS MATERIALS
09653 -1
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A.

Trowelable Leveling and Patching Compounds: Latex-modified, portland cement
based or blended hydraulic cement based formulation provided or approved by resilient
product manufacturers for applications indicated.

Adhesives: Water-resistant type recommended by manufacturer to suit resilient
products and substrate conditions indicated.

PART 3 - EXECUTION

3.1

3.2

PREPARATION

General: Prepare substrates according to manufacturer's written recommendations to
ensure adhesion of resilient products.

Remove substrate coatings and other substances that are incompatible with adhesives
and that contain soap, wax, oil, or silicone, using mechanical methods recommended
by manufacturer. Do not use solvents.

Move resilient products and installation materials into spaces where they will be
installed at least 48 hours in advance of installation.

1. Do not install resilient products until they are the same temperature as the space
where they are to be installed.

RESILIENT WALL BASE INSTALLATION

General: Install resilient base in accordance with manufacturer’s instructions and
recommendations.

1. Apply wall base to walls, columns, pilasters, casework and cabinets in toe
spaces, and other permanent fixtures in rooms and areas where base is
required.

2. Install wall base in lengths as long as practicable without gaps at seams and with
tops of adjacent pieces aligned.

3. Tightly adhere wall base to substrate throughout length of each piece, with base
in continuous contact with horizontal and vertical substrates.

4, Do not stretch wall base during installation.

5. On irregular substrates, fill voids along top edge of wall base with manufacturer’'s
recommended adhesive filler material.
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3.3

3.4

ACCESSORY INSTALLATION

General: Comply with manufacturer's written instructions for installing resilient
accessories.

Resilient Stair Accessories:

1. Use stair-tread-nose filler to fill nosing substrates that do not conform to tread
contours.

2. Tightly adhere to substrates throughout length of each piece.

3. For treads installed as separate, equal-length units, install to produce a flush joint
between units.

CLEANING AND PROTECTION

Perform the following operations immediately after completing resilient product
installation:

1. Remove adhesive and other blemishes from exposed surfaces.
2. Sweep and vacuum surfaces thoroughly.

3. Damp-mop surfaces to remove marks and soil.

a. Do not wash surfaces until after time period recommended by
manufacturer.

Protect resilient products from mars, marks, indentations, and other damage from
construction operations and placement of equipment and fixtures during remainder of
construction period. Use protection methods recommended in writing by manufacturer.

END OF SECTION 09653
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SECTION 09672 — EPOXY FLOORING

PART 1 - GENERAL
11 SUMMARY
A. Section Includes:

1. Epoxy flooring.

1.2 SUBMITTALS

A. Product Data: For products indicated. Include manufacturer's technical data,
application instructions, and recommendations for each flooring component required.

B. Samples for Initial Selection: For each type of exposed finish required — to match
existing.

C. Samples for Verification: For flooring system required, 6 inches square, applied to a
rigid backing by Installer for this Project.

D. Installer Certificates: Signed by manufacturer certifying that installers comply with
specified requirements.

E. Material Certificates: For flooring components, from manufacturer.
F. Material Test Reports: For flooring system.

G. Maintenance Data: For flooring system.

13 QUALITY ASSURANCE

A. Installer Qualifications: Manufacturer's authorized representative who is trained and
approved for installation of flooring systems required for this Project.

1. Engage an installer who is certified in writing by flooring manufacturer as
gualified to apply flooring systems indicated.

B. Source Limitations: Obtain primary flooring materials, including primers, resins,
hardening agents, grouting coats, and topcoats, from single source from single
manufacturer.  Provide secondary materials, including patching and fill material,
joint sealant, and repair materials, of type and from source recommended by
manufacturer of primary materials. All flooring to match existing flooring with integral
base.

C. Preinstallation Conference: Conduct conference at Project site.
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1.4 DELIVERY, STORAGE, AND HANDLING

A. Deliver materials in original packages and containers, with seals unbroken,
bearing manufacturer's labels indicating brand name and directions for storage
and mixing with other components.

15 PROJECT CONDITIONS
A.  Environmental Limitations: Comply with flooring manufacturer's  written
instructions for substrate temperature, ambient temperature, moisture, ventilation, and

other conditions affecting flooring application.

B. Lighting: Provide permanent lighting or, if permanent lighting is not in place,
simulate permanent lighting conditions during flooring application.

C. Close spaces to traffic during flooring application and for not less than 24 hours after
application unless manufacturer recommends a longer period.
PART 2 - PRODUCTS
2.1 EPOXY FLOORING

A.  Products and Manufacturers: Match existing with integral base.

PART 3 - EXECUTION
3.1 EXAMINATION

A. Examine substrates, areas and conditions, with Applicator present, for
compliance with requirements for maximum moisture content, installation tolerances
and other conditions affecting flooring performance.

1. Verify that substrates and conditions are satisfactory for flooring installation and
comply with requirements specified.

3.2 PREPARATION

A. General: Prepare and clean substrates according to flooring manufacturer's written
instructions for substrate indicated. Provide clean, dry substrate for flooring
application.

B. Concrete Substrates: Provide sound concrete surfaces free of laitance, glaze,
efflorescence, curing compounds, form-release agents, dust, dirt, grease, oil, and other
contaminants incompatible with flooring.
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C. Moisture Testing: Perform tests recommended by manufacturer.
D. Mechanical Surface Preparation: As required by manufacturer for application indicated.

E. At spalled or worn areas, mechanically remove loose or delaminated concrete to a
sound concrete and patch per manufactures recommendations.

F. Use patching and fill material to fill holes and depressions in substrates
according to manufacturer’s written instructions.

3.3 APPLICATION

A. General:  Apply components according to manufacturer's written instructions to
produce a uniform, monolithic wearing surface.

1. The finished floor shall have a neat finish with well-defined boundaries and
straight edges.

B. Curing: Cure flooring material in compliance with manufacturer’s directions, taking
care to prevent their contamination during stages of application and prior to completion
of the curing process.

3.4 FIELD QUALITY CONTROL
A. Tests and Inspection:

1. Temperature: Air, substrate temperatures, and if applicable, dew point shall
be conducted ad required by the materials manufacturer for applications
indicated.

2. Coverage Rates: Rates for all layers shall be monitored by checking
guantity of material used against the area covered.

3.5 CLEANING AND PROTECTION

A.  Remove masking. Perform detail cleaning at floor termination, to leave
cleanable surface for subsequent work of other sections.

B. Protect flooring from damage and wear during the remainder of construction period.
Use protective methods and materials, including temporary covering, recommended in
writing by flooring manufacturer.

END OF SECTION 09672
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SECTION 09770 — FIBERGLASS REINFORCED PANELS

PART 1 - GENERAL

11

A.

1.2

13

1.4

15

SUMMARY
Section includes:

1. Fiberglass reinforced panels.

SUBMITTALS
Product Data: Submit product data products specified.

Samples: Submit two samples of each type of panel, each type of trim and fastener.

QUALITY ASSURANCE

Single Source Responsibility: Provide panels, and molding only from the manufacturer
specified to ensure warranty and color harmonization of accessories.

DELIVERY, STORAGE, AND HANDLING

Delivery of Materials: Package sheets for shipment to project site.

Storage of Materials: Store panels in a dry place at the project site.

Handling: Remove foreign matter from face of panel by use of a soft bristle brush,
avoiding abrasive action.

PROJECT CONDITIONS

Installation shall not begin until building is enclosed, permanent heating and cooling
equipment is in operation, and residual moisture from plaster, concrete or terrazzo
work has dissipated.

During installation and for not less than 48 hours before, maintain an ambient

temperature and relative humidity within limits required by type of adhesive used and
recommendation of adhesive manufacturer.

PART 2 - PRODUCTS

2.1

MATERIALS
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A. Fiberglass Reinforced Panels:
1. Product and Manufacturer includes the following:
a. Crane Composites, Inc.
b. DEC Architectural Composites
c. Casting Designs, Inc.

B. Division Bars, Corner Trim and Moldings: PVC; panel manufacturer's standard length
extruded vinyl pieces.

1. Colors: color to match existing adjacent wall.
C. Sealant: Type as recommended by the panel manufacturer for installation indicated.
D. Fasteners: Manufacturer’'s standard product for installation indicated.

1. Colors: To be selected by the Architect from manufacturer’s full line.

PART 3 - EXECUTION
3.1 PREPARATION
A.  Examine backup surfaces to determine that corners are plumb and straight, surfaces
are smooth, uniform, clean and free from foreign matter, nails countersunk, joints and

cracks filled flush and smooth with the adjoining surface.

B. Do not begin installation until backup surfaces are put into satisfactory condition.

3.2 APPLICATION

A.  General: Install panels and accessories in accordance with manufacturer’s instructions
and recommendations and Installation Guide.

1. Cut panel material with carbide tipped saw blades or drill bits, or cut with snips.
2. Install panels with manufacturer's recommended gap for panel field and corner
joints.
3.3 CLEANING

A. Remove adhesives or other contaminates from panel face and exposed accessory
surfaces using solvent or cleaner recommended by panel manufacturer.

END OF SECTION 09770
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SECTION 09900 - PAINTING

PART 1 - GENERAL

1.01

1.02

SUMMARY
Section Includes:

1. Exposed exterior items and surfaces.

2. Exposed interior items and surfaces.

3. Surface preparation, priming, and finish coats specified in this Section are in
addition to shop priming and surface treatment specified in other Sections.

Paint exposed surfaces where applicable, except where the paint schedules
indicate that a surface or material is not to be painted or is to remain natural. If the
paint schedules do not specifically mention an item or a surface, paint the item or
surface the same as similar adjacent materials or surfaces whether or not schedules
indicate colors. If the schedules do not indicate color or finish, the Architect will select
from standard colors and finishes available.  Painting includes field painting of
exposed bare and covered pipes and ducts (including color coding), hangers,
exposed steel and iron work, and primed metal surfaces of mechanical and electrical
equipment installed and application of paint coats to all finish coated mechanical and
electrical equipment in exterior locations, except as otherwise indicated.

Do not paint prefinished items, concealed surfaces, finished metal surfaces,
operating parts, and labels.

Do not paint over Underwriters Laboratories (UL), Factory Mutual (FM), or other code-
required labels or equipment name, identification, performance rating, or nomenclature
plates.

SUBMITTALS

Product Data: For each paint system specified. Include block fillers and
primers.

1. Material List: Provide an inclusive list of required coating materials.
Indicate each material and cross-reference specific coating, finish system, and
application. Identify each material by manufacturer's catalog number and
general classification.

2. Manufacturer's Information: Provide manufacturer's technical information,
including label analysis and instructions for handling, storing, and applying
each coating material proposed for use.
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B.

1.03

1.04

Samples for Initial Selection: Manufacturer’s color charts showing the full range of colors
available for each type of finish-coat material indicated.

1. After color selection, the Architect will furnish color chips for surfaces to be
coated.

Samples for Verification: Of each color and material to be applied, with texture
to simulate actual conditions, on representative Samples of the actual substrate.

1. Provide stepped Samples, defining each separate coat, including block fillers
and primers. Use representative colors when preparing Samples for review.
Resubmit until required sheen, color, and texture are achieved.

2. Provide a list of materials and applications for each coat of each sample.

Label each sample for location and application.

3. On actual wall surfaces and other exterior and interior building
components, duplicate painted finishes of prepared samples. On at least
100 square feet of surface, as directed, provide full-coat finish samples
until required sheen level., color and texture is obtained; simulate finished
lighting conditions for review of in-place work.

Qualification Data: For firms and persons specified in the "Quality Assurance"
Article to demonstrate their capabilities and experience. Include lists of completed
projects with project names and addresses, names and addresses of architects and
owners, and other information specified.

QUALITY ASSURANCE

Applicator  Qualifications: Engage an experienced applicator who has
completed painting system applications similar in material and extent to that indicated
for this Project with a record of successful in-service performance.

Source Limitations: Obtain block fillers, primers, and undercoat materials for each
coating system from the same manufacturer as the finish coats.

DELIVERY, STORAGE, AND HANDLING

Deliver materials to the Project Site in manufacturer's original, unopened
packages and containers bearing manufacturer's name and label, and the following
information:

Product name or title of material.

Product description (generic classification or binder type).
Manufacturer's stock number and date of manufacture.
Contents by volume, for pigment and vehicle constituents.
Thinning instructions.

Application instructions.

ok wnE
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1.05

7. Color name and number.
8. VOC content.

Store materials not in use in tightly covered containers in a well-ventilated area at a
minimum ambient temperature of 45 deg F. Maintain containers used in storage in a
clean condition, free of foreign materials and residue.

1. Protect from freezing. Keep storage area neat and orderly. Remove oily rags
and waste daily. Take necessary measures to ensure that workers and work
areas are protected from fire and health hazards resulting from handling, mixing,
and application.

PROJECT CONDITIONS

Apply water-based paints only when the temperature of surfaces to be painted and
surrounding air temperatures are between 50 and 90 degrees F.

Apply solvent-thinned paints only when the temperature of surfaces to be painted
and surrounding air temperatures are between 45 and 95 degrees F.

Do not apply paint in snow, rain, fog, or mist; or when the relative humidity
exceeds 85 percent; or at temperatures less than 5 deg F above the dew point; or to
damp or wet surfaces.

1. Painting may continue during inclement weather if surfaces and areas to be
painted are enclosed and heated within temperature limits specified by
manufacturer during application and drying periods.

PART 2 - PRODUCTS

2.01

MANUFACTURERS

Products and Manufacturers: Subject to compliance with requirements,
products and manufacturers specified include, but are not limited to, the following:

1. The Sherwin-Williams Company
2. Glidden Professional

Other Products and Manufacturers:  Subject to compliance with requirements,
available products and manufacturers that may be incorporated into the Work include,
but are not limited to, the following:

1. Benjamin Moore & Company (Moore)
2. Glidden Professional
3. PPG Industries, Inc. (PPG)
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2.02

A.

C.

PAINT MATERIALS, GENERAL

Material Compatibility:  Provide block fillers, primers, undercoats, and finish-coat
materials that are compatible with one another and the substrates indicated under
conditions of service and application, as demonstrated by manufacturer based on
testing and field experience.

Material Quality: Provide manufacturer's best-quality paint material of the various
coating types specified. Paint-material containers not displaying manufacturer’s
product identification will not be acceptable.

1. Proprietary Names: Use of manufacturer's proprietary product names to
designate colors or materials is not intended to imply that products named
are required to be used to the exclusion of equivalent products of other
manufacturers. Furnish manufacturer's material data and certificates of
performance for proposed substitutions.

Colors: Provide color selections made by the Architect.

PART 3 - EXECUTION

3.01

A.

3.02

EXAMINATION

Examine substrates, areas, and conditions, with the Applicator present, under which
painting will be performed for compliance with paint application requirements.

1. Do not begin to apply paint until unsatisfactory conditions have been
corrected and surfaces receiving paint are thoroughly dry.

2. Start of painting will be construed as the Applicator's acceptance of
surfaces and conditions within a particular area.

Coordination of Work: Review other Sections in which primers are provided to ensure
compatibility of the total system for various substrates. On request, furnish information
on characteristics of finish materials to ensure use of compatible primers.

1. Notify the Architect about anticipated problems using the materials specified
over substrates primed by others.

PREPARATION

General: Remove hardware and hardware accessories, plates, machined
surfaces, lighting fixtures, and similar items already installed that are not to be painted.
If removal is impractical or impossible because of the size or weight of the item, provide
surface-applied protection before surface preparation and painting.

1.  After completing painting operations in each space or area, reinstall items
removed using workers skilled in the trades involved.
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3.03

3.04

3.05

Cleaning: Before applying paint or other surface treatments, clean the
substrates of substances that could impair the bond of the various coatings. Remove oil
and grease before cleaning.

1. Schedule cleaning and painting so dust and other contaminants from the
cleaning process will not fall on wet, newly painted surfaces.

Surface Preparation: Clean and prepare surfaces to be painted according to
manufacturer's written instructions for each particular substrate condition and as
specified.

Materials Preparation: Mix and prepare paint materials according to
manufacturer’s written instructions.

Tinting: Tint each undercoat a lighter shade to simplify identification of each coat
when multiple coats of the same material are applied. Tint undercoats to match the
color of the finish coat, but provide sufficient differences in shade of undercoats to
distinguish each separate coat.

APPLICATION

General: Apply paint according to manufacturer's written instructions. Use
applicators and techniques best suited for substrate and type of material being applied.

CLEANING

Cleanup: At the end of each workday, remove empty cans, rags, rubbish, and other
discarded paint materials from the site.

1. After completing painting, clean glass and paint-spattered surfaces.
Remove spattered paint by washing and scraping. Be careful not to
scratch or damage adjacent finished surfaces.

PROTECTION

Protect work of other trades, whether being painted or not, against damage by painting.
Correct damage by cleaning, repairing or replacing, and repainting, as approved by
Architect.

Provide "Wet Paint" signs to protect newly painted finishes. Remove temporary
protective wrappings provided by others to protect their work after completing painting
operations.

1. At completion of construction activities of other trades, touch up and restore
damaged or defaced painted surfaces. Comply with procedures specified in
PDCA P1.
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3.6 INTERIOR PAINT SCHEDULE
A.  Gypsum Drywall — Walls:

1. Paint System, Application and Finish: Latex; two Finish Coats over Primer.

a. Primer: Promar 200 Zero VOC Latex Primer
b. Finish Coats: Promar 200 Zero VOC Interior Latex
c. Sheen Level: Refer to the Finish Legend.

B. Gypsum Drywall — Ceilings:

1. Paint System, Application and Finish: Latex; two Finish Coats over Primer;
refer to the Finish Identification list for gloss level (Finish).

a. Primer: Promar 200 Zero VOC Latex Primer
b. Finish Coats: Promar 200 Zero VOC Interior Latex
c.  Sheen Level: Refer to the Finish Legend.

C. Ferrous Metal: Includes steel doors and frames, handrails and railings.
1. Paint System, Application and Finish:

a.  Primer: Kem Kromik Universal Metal Primer
b.  Finish Coats: Prolndustrial Urethane Alkyd Enamel
c.  Sheen Level: Refer to the Finish Legend.

END OF SECTION 09900
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SECTION 15050 - BASIC MECHANICAL MATERIALS AND METHODS

PART 1 - GENERAL

11

1.2

1.3

1.4

SUMMARY
This Section includes the following:

1. Equipment installation requirements common to equipment sections.
2. Concrete bases
3. Supports and anchorages

DEFINITIONS

Finished Spaces: Spaces other than mechanical and electrical equipment rooms,
furred spaces, pipe and duct shafts, unheated spaces immediately below roof, spaces
above ceilings, unexcavated spaces, crawlspaces, and tunnels.

Exposed, Interior Installations: Exposed to view indoors. Examples include finished
occupied spaces and mechanical equipment rooms.

Exposed, Exterior Installations: Exposed to view outdoors or subject to outdoor
ambient temperatures and weather conditions. Examples include rooftop locations.

Concealed, Interior Installations: Concealed from view and protected from physical
contact by building occupants. Examples include above ceilings and in duct shafts.

Concealed, Exterior Installations: Concealed from view and protected from weather
conditions and physical contact by building occupants but subject to outdoor ambient
temperatures. Examples include installations within unheated shelters.

SUBMITTALS

Welding certificates

QUALITY ASSURANCE

Steel Support Welding: Qualify processes and operators according to AWS D1.1,
"Structural Welding Code--Steel.”

Steel Pipe Welding: Qualify processes and operators according to ASME Boiler and
Pressure Vessel Code: Section IX, "Welding and Brazing Qualifications."

1. Comply with provisions in ASME B31 Series, "Code for Pressure Piping."
2. Certify that each welder has passed AWS qualification tests for welding
processes involved and that certification is current.
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C.

Electrical Characteristics for Mechanical Equipment: Equipment of higher electrical
characteristics may be furnished provided such proposed equipment is approved in
writing and connecting electrical services, circuit breakers, and conduit sizes are
appropriately modified. If minimum energy ratings or efficiencies are specified,
equipment shall comply with requirements.

PART 2 - PRODUCTS

PART 3 - EXECUTION

3.1

3.2

EQUIPMENT INSTALLATION - COMMON REQUIREMENTS

Install equipment to allow maximum possible headroom unless specific mounting
heights are not indicated.

Install equipment level and plumb, parallel and perpendicular to other building systems
and components in exposed interior spaces, unless otherwise indicated.

Install mechanical equipment to facilitate service, maintenance, and repair or
replacement of components. Connect equipment for ease of disconnecting, with
minimum interference to other installations. Extend grease fittings to accessible
locations.

Install equipment to allow right of way for piping installed at required slope.

CONCRETE BASES

Concrete Bases: Anchor equipment to concrete base according to equipment
manufacturer's written instructions and according to seismic codes at Project.

1. Construct concrete bases of dimensions indicated, but not less than 4 inches
(100 mm) larger in both directions than supported unit.

2. Install dowel rods to connect concrete base to concrete floor. Unless otherwise
indicated, install dowel rods on 18-inch (450-mm) centers around the full
perimeter of the base.

3. Install epoxy-coated anchor bolts for supported equipment that extend through
concrete base, and anchor into structural concrete floor.

4. Place and secure anchorage devices. Use supported equipment manufacturer's
setting drawings, templates, diagrams, instructions, and directions furnished with
items to be embedded.

5. Install anchor bolts to elevations required for proper attachment to supported
equipment.
6. Install anchor bolts according to anchor-bolt manufacturer's written instructions.

7. Use 3000-psi (20.7-MPa), 28-day compressive-strength concrete and
reinforcement
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3.3 ERECTION OF METAL SUPPORTS AND ANCHORAGES

A.  Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and
elevation to support and anchor mechanical materials and equipment.

B. Field Welding: Comply with AWS D1.1.

3.4 ERECTION OF WOOD SUPPORTS AND ANCHORAGES

A. Cut, fit, and place wood grounds, nailers, blocking, and anchorages to support, and
anchor mechanical materials and equipment.

B. Select fastener sizes that will not penetrate members if opposite side will be exposed
to view or will receive finish materials. Tighten connections between members. Install
fasteners without splitting wood members.

C. Attach to substrates as required to support applied loads.

35 GROUTING

A.  Mix and install grout for mechanical equipment base bearing surfaces, pump and other
equipment base plates, and anchors.

B. Clean surfaces that will come into contact with grout.

C. Provide forms as required for placement of grout.

D. Avoid air entrapment during placement of grout.

E. Place grout, completely filling equipment bases.

F. Place grout on concrete bases and provide smooth bearing surface for equipment.

G. Place grout around anchors

H.  Cure placed grout

END OF SECTION 15050
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SECTION 15060 - HANGERS & SUPPORTS

PART 1 - GENERAL

11

1.2

1.3

14

15

SUMMARY
This Section includes the following:

Steel pipe hangers and supports
Trapeze pipe hangers

Metal framing systems
Thermal-hanger shield inserts
Fastener systems

Equipment supports

ouprwNE

See Division 15 Section(s) "Metal Ducts" and "Nonmetal Ducts for additional duct
hangers and supports.

DEFINITIONS

Terminology: As defined in MSS SP-90, "Guidelines on Terminology for Pipe Hangers
and Supports.”

PERFORMANCE REQUIREMENTS

Design supports for multiple pipes capable of supporting combined weight of supported
systems, system contents, and test water.

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

SUBMITTALS

Product Data: For the following:

1. Steel pipe hangers and supports

2. Thermal-hanger shield inserts

3. Powder-actuated fastener systems

Welding certificates

QUALITY ASSURANCE

Welding: Qualify procedures and personnel according to ASME Boiler and Pressure
Vessel Code: Section IX.

15060 - 1
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PART 2 - PRODUCTS

2.1

A.

2.2

MANUFACTURERS

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

1.

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

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

STEEL PIPE HANGERS AND SUPPORTS

Description: MSS SP-58, Types 1 through 58, factory-fabricated components. Refer
to Part 3 "Hanger and Support Applications" Article for where to use specific hanger
and support types.

Manufacturers:

1. AAA Technology & Specialties Co., Inc
2. Bergen-Power Pipe Supports

3. B-Line Systems, Inc.; a division of Cooper Industries
4, Carpenter & Paterson, Inc

5. Empire Industries, Inc

6. ERICO/Michigan Hanger Co

7. Globe Pipe Hanger Products, Inc

8. Grinnell Corp

9. GS Metals Corp

10. National Pipe Hanger Corporation

11. PHD Manufacturing, Inc

12. PHS Industries, Inc

13. Piping Technology & Products, Inc

14. Tolco Inc

Galvanized, Metallic Coatings: Pre-galvanized or hot dipped.

Nonmetallic Coatings: Plastic coating, jacket, or liner.

Padded Hangers: Hanger with fiberglass or other pipe insulation pad or cushion for
support of bearing surface of piping.
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2.3

A.

2.4

TRAPEZE PIPE HANGERS

Description: MSS SP-69, Type 59, shop- or field-fabricated pipe-support assembly
made from structural-steel shapes with MSS SP-58 hanger rods, nuts, saddles, and U-
bolts.

METAL FRAMING SYSTEMS

Description: MFMA-3, shop- or field-fabricated pipe-support assembly made of steel
channels and other components.

Manufacturers:

B-Line Systems, Inc.; a division of Cooper Industries
ERICO/Michigan Hanger Co.; ERISTRUT Div

GS Metals Corp

Power-Strut Div.; Tyco International, Ltd

Thomas & Betts Corporation.

Tolco Inc

Unistrut Corp.; Tyco International, Ltd

NogaswdhE

Coatings: Manufacturer's standard finish, unless bare metal surfaces are indicated.

Nonmetallic Coatings: Plastic coating, jacket, or liner.

THERMAL-HANGER SHIELD INSERTS

Description:  100-psig- (690-kPa-) minimum, compressive-strength insulation insert
encased in sheet metal shield.

Manufacturers:

Carpenter & Paterson, Inc
ERICO/Michigan Hanger Co

PHS Industries, Inc

Pipe Shields, Inc

Rilco Manufacturing Company, Inc
Value Engineered Products, Inc

ogrwNE

Insulation-Insert Material for Cold Piping: ASTM C 552, Type Il cellular glass with
vapor barrier.

Insulation-Insert Material for Hot Piping ASTM C 552, Type Il cellular glass.
For Trapeze or Clamped Systems: Insert and shield shall cover entire circumference

of pipe.
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F. For Clevis or Band Hangers: Insert and shield shall cover lower 180 degrees of pipe.
G. Insert Length: Extend 2 inches (50 mm) beyond sheet metal shield for piping operating

below ambient air temperature.

2.6 FASTENER SYSTEMS
A. Powder-Actuated Fasteners: Threaded-steel stud, for use in hardened portland

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

a. Hilti, Inc

b. ITW Ramset/Red Head

C. Masterset Fastening Systems, Inc

d. MKT Fastening, LLC

e. Powers Fasteners

B. Mechanical-Expansion Anchors: Insert-wedge-type zinc-coated steel, for use in

hardened portland cement concrete with pull-out, tension, and shear capacities
appropriate for supported loads and building materials where used.
1. Manufacturers:

a. B-Line Systems, Inc.; a division of Cooper Industries

b. Empire Industries, Inc

C. Hilti, Inc

d. ITW Ramset/Red Head

e. MKT Fastening, LLC

f. Powers Fasteners

2.7 EQUIPMENT SUPPORTS
A. Description: Welded, shop- or field-fabricated equipment support made from

structural-steel shapes.

2.8 MISCELLANEOUS MATERIALS
A. Structural Steel: ASTM A 36/A 36M, steel plates, shapes, and bars; black and

galvanized.
B. Grout: ASTM C 1107, factory-mixed and -packaged, dry, hydraulic-cement, nonshrink

and nonmetallic grout; suitable for interior and exterior applications.

1. Properties: Non-staining, noncorrosive, and nongaseous.
2. Design Mix: 5000-psi (34.5-MPa), 28-day compressive strength.
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PART 3 - EXECUTION

3.1

A.

HANGER AND SUPPORT APPLICATIONS

Specific hanger and support requirements are specified in Sections specifying piping
systems and equipment.

Comply with MSS SP-69 for pipe hanger selections and applications that are not
specified in piping system Sections.

Use hangers and supports with galvanized, metallic coatings for piping and equipment
that will not have field-applied finish.

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

Use padded hangers for piping that is subject to scratching.

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

1.  Adjustable, Steel Clevis Hangers (MSS Type 1): For suspension of non-
insulated or insulated stationary pipes, NPS 1/2 to NPS 30 (DN 15 to DN 750).

2. Yoke-Type Pipe Clamps (MSS Type 2): For suspension of 120 to 450 deg F (49
to 232 deg C) pipes, NPS 4 to NPS 16 (DN 100 to DN 400), requiring up to 4
inches (100 mm) of insulation.

3. Carbon- or Alloy-Steel, Double-Bolt Pipe Clamps (MSS Type 3): For suspension
of pipes, NPS 3/4 to NPS 24 (DN 20 to DN 600), requiring clamp flexibility and up
to 4 inches (100 mm) of insulation.

4.  Adjustable, Steel Band Hangers (MSS Type 7): For suspension of non-insulated
stationary pipes, NPS 1/2 to NPS 8 (DN 15 to DN 200).

5. U-Bolts (MSS Type 24): For support of heavy pipes, NPS 1/2 to NPS 30 (DN 15
to DN 750).

6. Pipe Saddle Supports (MSS Type 36): For support of pipes, NPS 4 to NPS 36
(DN 100 to DN 900), with steel pipe base stanchion support and cast-iron floor
flange.

7. Single Pipe Rolls (MSS Type 41): For suspension of pipes, NPS 1 to NPS 30
(DN 25 to DN 750), from 2 rods if longitudinal movement caused by expansion
and contraction might occur.

8. Complete Pipe Rolls (MSS Type 44): For support of pipes, NPS 2 to NPS 42
(DN 50 to DN 1050), if longitudinal movement caused by expansion and
contraction might occur but vertical adjustment is not necessary.

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

1. Extension Pipe or Riser Clamps (MSS Type 8): For support of pipe risers,
NPS 3/4 to NPS 20 (DN 20 to DN 500).
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2.

Carbon- or Alloy-Steel Riser Clamps (MSS Type 42): For support of pipe risers,
NPS 3/4 to NPS 20 (DN 20 to DN 500), if longer ends are required for riser
clamps.

H. Hanger-Rod Attachments: Unless otherwise indicated and except as specified in
piping system Sections, install the following types:

1.

2.

Steel Turnbuckles (MSS Type 13): For adjustment up to 6 inches (150 mm) for
heavy loads.
Steel Clevises (MSS Type 14): For 120 to 450 deg F (49 to 232 deg C) piping
installations.

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

1.

2.

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

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

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

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

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

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

Welded-Steel Brackets: For support of pipes from below, or for suspending from
above by using clip and rod. Use one of the following for indicated loads:

a. Light (MSS Type 31): 750 lb (340 kg)
b. Medium (MSS Type 32): 1500 Ib (680 kg)
C. Heavy (MSS Type 33): 3000 Ib (1360 kg)

Side-Beam Brackets (MSS Type 34): For sides of steel or wooden beams.
Plate Lugs (MSS Type 57): For attaching to steel beams if flexibility at beam is
required.

J. Saddles and Shields: Unless otherwise indicated and except as specified in piping
system Sections, install the following types:

1.

2.

3.

Steel Pipe-Covering Protection Saddles (MSS Type 39): To fill interior voids with
insulation that matches adjoining insulation.

Protection Shields (MSS Type 40): Of length recommended in writing by
manufacturer to prevent crushing insulation.

Thermal-Hanger Shield Inserts: For supporting insulated pipe.

K.  Spring Hangers and Supports: Unless otherwise indicated and except as specified in
piping system Sections, install the following types:
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3.2

1. Spring Cushions (MSS Type 48): For light loads if vertical movement does not
exceed 1-1/4 inches (32 mm).

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

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

Comply with MSS SP-69 for trapeze pipe hanger selections and applications that are
not specified in piping system Sections.

Comply with MFMA-102 for metal framing system selections and applications that are
not specified in piping system Sections.

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

HANGER AND SUPPORT INSTALLATION

Steel Pipe Hanger Installation: Comply with MSS SP-69 and MSS SP-89. Install
hangers, supports, clamps, and attachments as required to properly support piping
from building structure.

Trapeze Pipe Hanger Installation: Comply with MSS SP-69 and MSS SP-89. Arrange
for grouping of parallel runs of horizontal piping and support together on field-fabricated
trapeze pipe hangers.

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

2. Field fabricates from ASTM A 36/A 36M, steel shapes selected for loads being
supported. Weld steel according to AWS D1.1.

Metal Framing System Installation: Arrange for grouping of parallel runs of piping and
support together on field-assembled metal framing systems.

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

1. Install powder-actuated fasteners in concrete after concrete is placed and
completely cured. Use operators that are licensed by powder-actuated tool
manufacturer. Install fasteners according to powder-actuated tool manufacturer's
operating manual.

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

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

Equipment Support Installation: Fabricate from welded-structural-steel shapes.

Install hangers and supports to allow controlled thermal and seismic movement of
piping systems, to permit freedom of movement between pipe anchors, and to facilitate
action of expansion joints, expansion loops, expansion bends, and similar units.

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

Install building attachments within concrete slabs or attach to structural steel. Install
additional attachments at concentrated loads, including valves, flanges, and strainers,
NPS 2-1/2 (DN 65) and larger and at changes in direction of piping. Install concrete
inserts before concrete is placed; fasten inserts to forms and install reinforcing bars
through openings at top of inserts.

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

Pipe Slopes: Install hangers and supports to provide indicated pipe slopes and so
maximum pipe deflections allowed by ASME B31.1 (for power piping) and ASME B31.9
(for building services piping) are not exceeded.

Insulated Piping: Comply with the following:
1.  Attach clamps and spacers to piping.

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

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

C. Do not exceed pipe stress limits according to ASME B31.1 for power piping
and ASME B31.9 for building services piping.

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

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

4. Shield Dimensions for Pipe: Not less than the following:

a. NPS 1/4 to NPS 3-1/2 (DN 8 to DN 90): 12 inches (305 mm) long and
0.048 inch (1.22 mm) thick.

b. NPS 4 (DN 100): 12 inches (305 mm) long and 0.06 inch (1.52 mm) thick.

C. NPS 5 and NPS 6 (DN 125 and DN 150): 18 inches (457 mm) long and
0.06 inch (1.52 mm) thick.

d. NPS 8 to NPS 14 (DN 200 to DN 350): 24 inches (610 mm) long and
0.075 inch (1.91 mm) thick.

e. NPS 16 to NPS 24 (DN 400 to DN 600): 24 inches (610 mm) long and
0.105 inch (2.67 mm) thick.
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5. Pipes NPS 8 (DN 200) and Larger: Include wood inserts.
6. Insert Material: Length at least as long as protective shield.
7. Thermal-Hanger Shields: Install with insulation same thickness as piping
insulation.

3.3

3.4

3.5

3.6

EQUIPMENT SUPPORTS

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

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

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

METAL FABRICATIONS

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

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

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

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

2. Obtain fusion without undercut or overlap.

3. Remove welding flux immediately.

4 Finish welds at exposed connections so no roughness shows after finishing and
contours of welded surfaces match adjacent contours.

ADJUSTING

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

PAINTING

Touch Up: 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.
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1. Apply paint by brush or spray to provide minimum dry film thickness of 2.0 mils
(0.05 mm).

B.  Galvanized Surfaces: Clean welds, bolted connections, and abraded areas and apply
galvanizing-repair paint to comply with ASTM A 780.

END OF SECTION 15060

15060 - 10
HANGERS & SUPPORTS
November 03, 2016



Orange County Animal Services Building 500 SECTION 15075
HVAC Upgrades Permit Documents

SECTION 15075 - MECHANICAL IDENTIFICATION

PART 1 - GENERAL

11

1.2

1.3

SUMMARY

This Section includes the following mechanical identification materials and their
installation:

Equipment nameplates
Equipment markers

Equipment signs

Access panel and door markers
Duct markers

arwnNpE

SUBMITTALS

Product Data: For each type of product indicated.

QUALITY ASSURANCE

ASME Compliance: Comply with ASME A13.1, "Scheme for the Identification of Piping
Systems," for letter size, length of color field, colors, and viewing angles of
identification devices for piping.

PART 2 - PRODUCTS

2.1

EQUIPMENT IDENTIFICATION DEVICES

Equipment Nameplates: Metal, with data engraved or stamped, for permanent
attachment on equipment.

1. Data:

a. Manufacturer, product name, model number, and serial number.
b. Capacity, operating and power characteristics, and essential data.
C. Labels of tested compliances.

2. Location: Accessible and visible.
3. Fasteners: As required to mount on equipment.

Equipment Markers: Engraved, color-coded laminated plastic. Include contact-type,
permanent adhesive.

1. Terminology: Match schedules as closely as possible.
15075 -1
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2.2

2. Data:

Name and plan number

Equipment service

Design capacity

Other design parameters such as pressure drop, entering and leaving
conditions, and speed.

apow

3. Size: 2-1/2 by 4 inches (64 by 100 mm) for control devices, dampers, and
valves; 4-1/2 by 6 inches (115 by 150 mm) for equipment.

Equipment Signs: ASTM D 709, Type |, cellulose, paper-base, phenolic-resin-laminate
engraving stock; Grade ES-2, black surface, black phenolic core, with white melamine
subcore, unless otherwise indicated. Fabricate in sizes required for message. Provide
holes for mechanical fastening.

1. Data: Instructions for operation of equipment and for safety procedures.

2. Engraving: Manufacturer's standard letter style, of sizes and with terms to match
equipment identification.

3. Thickness: [1/16 inch (1.6 mm)] [1/8 inch (3.2 mm)], unless otherwise indicated.

4, Fasteners: Self-tapping, stainless-steel screws or contact-type, permanent
adhesive.

Access Panel and Door Markers: 1/16-inch- (1.6-mm-) thick, engraved laminated
plastic, with abbreviated terms and numbers corresponding to identification. Provide
1/8-inch (3.2-mm) center hole for attachment.

1. Fasteners: Self-tapping, stainless-steel screws or contact-type, permanent
adhesive.

DUCT IDENTIFICATION DEVICES

Duct Markers: Engraved, color-coded laminated plastic. Include direction and quantity

of airflow and duct service (such as supply, return, and exhaust). Include contact-type,
permanent adhesive.

PART 3 - EXECUTION

3.1

APPLICATIONS, GENERAL

Products specified are for applications referenced in other Division 15 Sections. If
more than single-type material, device, or label is specified for listed applications,
selection is Installer's option.
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3.2 EQUIPMENT IDENTIFICATION

A. Install and permanently fasten equipment nameplates on each major item of
mechanical equipment that does not have nameplate or has nameplate that is
damaged or located where not easily visible. Locate nameplates where accessible and
visible. Include nameplates for the following general categories of equipment:

1. Fuel-burning units, including boilers, furnaces, heaters, stills, and absorption
units.

2. Pumps, compressors, chillers, condensers, and similar motor-driven units.

3. Heat exchangers, coils, evaporators, cooling towers, heat recovery units, and
similar equipment.

4, Fans, blowers, primary balancing dampers, and mixing boxes.

5. Packaged HVAC central-station and zone-type units.

B. Install equipment markers with permanent adhesive on or near each major item of
mechanical equipment. Data required for markers may be included on signs, and
markers may be omitted if both are indicated.

1. Letter Size: Minimum 1/4 inch (6.4 mm) for name of units if viewing distance is
less than 24 inches (600 mm), 1/2 inch (13 mm) for viewing distances up to 72
inches (1830 mm), and proportionately larger lettering for greater viewing
distances. Include secondary lettering two-thirds to three-fourths the size of
principal lettering.

2. Data: Distinguish among multiple units, indicate operational requirements,
indicate safety and emergency precautions, warn of hazards and improper
operations, and identify units.

3. Locate markers where accessible and visible. Include markers for the following
general categories of equipment
a. Packaged HVAC central-station and zone-type units.

C. Install equipment signs with screws or permanent adhesive on or near each major item

of mechanical equipment. Locate signs where accessible and visible.

1. Identify mechanical equipment with equipment markers in the following color
codes:

a. Green: For cooling equipment and components.
b. Yellow: For heating equipment and components.

2. Letter Size: Minimum 1/4 inch (6.4 mm) for name of units if viewing distance is
less than 24 inches (600 mm), 1/2 inch (13 mm) for viewing distances up to 72
inches (1830 mm), and proportionately larger lettering for greater viewing
distances. Include secondary lettering two-thirds to three-fourths the size of
principal lettering.

3. Data: Distinguish among multiple units, indicate operational requirements,
indicate safety and emergency precautions, warn of hazards and improper
operations, and identify units.

4. Include signs for the following general categories of equipment:
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3.3

3.4

a.

b.
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Main control and operating valves, including safety devices and hazardous
units such as gas outlets.

Fuel-burning units, including boilers, furnaces, heaters, stills, and
absorption units.

Pumps, compressors, chillers, condensers, and similar motor-driven units.
Heat exchangers, coils, evaporators, cooling towers, heat recovery units,
and similar equipment.

Fans, blowers, primary balancing dampers, and mixing boxes.

Packaged HVAC central-station and zone-type units.

Tanks and pressure vessels.

Strainers, filters, humidifiers, water-treatment systems, and similar
equipment.

Install access panel markers with screws on equipment access panels.

DUCT IDENTIFICATION

Install duct markers with permanent adhesive on air ducts in the following color codes:

PwONE

Green: For cold-air supply ducts.

Yellow: For hot-air supply ducts.

Blue: For exhaust-, outside-, relief-, return-, and mixed-air ducts.

Letter Size: Minimum 1/4 inch (6.4 mm) for name of units if viewing distance is
less than 24 inches (600 mm), 1/2 inch (13 mm) for viewing distances up to 72
inches (1830 mm), and proportionately larger lettering for greater viewing
distances. Include secondary lettering two-thirds to three-fourths the size of
principal lettering.

Locate markers near points where ducts enter into concealed spaces and at maximum
intervals of 50 feet (15 m) in each space where ducts are exposed or concealed by
removable ceiling system.

ADJUSTING AND CLEANING

Relocate mechanical identification materials and devices that have become visually
blocked by other work.

Clean faces of mechanical identification devices and glass frames of valve schedules.

END OF SECTION 15075
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SECTION 15080 - MECHANICAL INSULATION

PART 1 - GENERAL

11 SUMMARY

A. This Section includes mechanical insulation for boiler breeching, duct, equipment, and
pipe, including the following:

1. Insulation Materials:

a. Cellular glass

b. Flexible elastomeric
C. Mineral fiber
Insulating cements
Adhesives

Mastics

Sealants
Factory-applied jackets
Field-applied jackets
Tapes

Securements

0. Corner angles

BOO~NOOMWODN

1.2 SUBMITTALS
A. Product Data: For each type of product indicated.
B.  Field quality-control inspection reports.

C. Certificate of Warranty from Installing Contractor on exterior installed components.

1.3 Warranty

A. Installing Contractor shall provide a minimum 10-year parts and labor inclusive
warranty on exterior installed insulation. Warranty shall include all cost included to
repair insulation and or other materials due to defective installation.

15080 - 1
MECHANICAL INSULATION
November 03, 2016



Orange County Animal Services Building 500 SECTION 15080
HVAC Upgrades Permit Documents

14

A.

QUALITY ASSURANCE

Fire-Test-Response Characteristics: Insulation and related materials shall have fire-
test-response characteristics indicated, as determined by testing identical products per
ASTM E 84, by a testing and inspecting agency acceptable to authorities having
jurisdiction. Factory label insulation and jacket materials and adhesive, mastic, and
cement material containers, with appropriate markings of applicable testing and
inspecting agency.

1. Insulation Installed Indoors: Flame-spread index of 25 or less, and smoke-
developed index of 50 or less.
2. Insulation Installed Outdoors: Flame-spread index of 75 or less, and smoke-

developed index of 150 or less.

PART 2 - PRODUCTS

2.1

2.2

MANUFACTURERS

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

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

2. Products: Subject to compliance with requirements, provide one of the products
specified.

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

4, Manufacturers: Subject to compliance with requirements, provide products by
one of the manufacturers specified.

INSULATION MATERIALS

Refer to Part 3 schedule articles for requirements about where insulating materials
shall be applied.

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

Products that come in contact with stainless steel shall have a leachable chloride
content of less than 50 ppm when tested according to ASTM C 871.

Insulation materials for use on austenitic stainless steel shall be qualified as acceptable
according to ASTM C 795.
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E.

H.

Foam insulation materials shall not use CFC or HCFC blowing agents in the
manufacturing process.

Mineral-Fiber Blanket Insulation: Mineral or glass fibers bonded with a thermosetting
resin. Comply with ASTM C 553, Type Il and ASTM C 1290, Type lll with factory-
applied FSK jacket. Factory-applied jacket requirements are specified in Part 2
"Factory-Applied Jackets" Article.

1. Products:
a. CertainTeed Corp.; Duct Wrap
b. Johns Manville; Microlite
C. Knauf Insulation; Duct Wrap
d. Manson Insulation Inc.; Alley Wrap
e. Owens Corning; All-Service Duct Wrap

Mineral-Fiber Board Insulation: Mineral or glass fibers bonded with a thermosetting
resin. Comply with ASTM C 612, TypelA or TypelIB. For duct and plenum
applications, provide insulation with factory-applied FSK jacket. For equipment
applications, provide insulation with factory-applied FSK jacket. Factory-applied jacket
requirements are specified in Part 2 "Factory-Applied Jackets" Article.

1. Products:

CertainTeed Corp.; Commercial Board
Fibrex Insulations Inc.; FBX

Johns Manville; 800 Series Spin-Glas
Knauf Insulation; Insulation Board
Manson Insulation Inc.; AK Board
Owens Corning; Fiberglas 700 Series

~poooTw

High-Temperature, Mineral-Fiber Board Insulation: Mineral or glass fibers bonded with
a thermosetting resin. Comply with ASTM C 612, Type lll, without factory-applied
jacket.

1. Products:
a. Fibrex Insulations Inc.; FBX
b.  Johns Manville; 1000 Series Spin-Glas
C. Owens Corning; High Temperature Industrial Board Insulations
d. Rock Wool Manufacturing Company; Delta Board
e. Roxul Inc.; Roxul RW
f. Thermafiber; Thermafiber Industrial Felt
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2.3 INSULATING CEMENTS
A. Mineral-Fiber, Hydraulic-Setting Insulating and Finishing Cement: Comply with
ASTM C 449/C 449M.
1. Products:
a. Insulco, Division of MFS, Inc.; SmoothKote
b. P. K. Insulation Mfg. Co., Inc.; PK No. 127, and Quik-Cote
2.4 ADHESIVES
A. Materials shall be compatible with insulation materials, jackets, and substrates and for
bonding insulation to itself and to surfaces to be insulated, unless otherwise indicated.
B. Flexible Elastomeric: Comply with MIL-A-24179A, Type Il, Class I.
1. Products:
a. Aeroflex USA Inc.; Aeroseal
b. Armacell LCC; 520 Adhesive
C. Foster Products Corporation, H. B. Fuller Company; 85-75
d. RBX Corporation; Rubatex Contact Adhesive
C. Mineral-Fiber Adhesive: Comply with MIL-A-3316C, Class 2, Grade A.
1. Products:
a. Childers Products, Division of ITW; CP-82
b. Foster Products Corporation, H. B. Fuller Company; 85-20
C. ITW TACC, Division of lllinois Tool Works; S-90/80
d. Marathon Industries, Inc.; 225
e. Mon-Eco Industries, Inc.; 22-25
D. ASJ Adhesive, and FSK and PVDC Jacket Adhesive: Comply with MIL-A-3316C,

Class 2, Grade A for bonding insulation jacket lap seams and joints.
1. Products:

Childers Products, Division of ITW; CP-82

Foster Products Corporation, H. B. Fuller Company; 85-20
ITW TACC, Division of lllinois Tool Works; S-90/80
Marathon Industries, Inc.; 225

Mon-Eco Industries, Inc.; 22-25

Red Deuvil, Inc.; Celulon Ultra Clear

~oooow
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2.5

2.6

g. Speedline Corporation; Speedline Vinyl Adhesive

MASTICS

Materials shall be compatible with insulation materials, jackets, and substrates:
Comply with MIL-C-19565C, Type II.

Vapor-Barrier Mastic: Water based; suitable for indoor and outdoor use on below
ambient services.

1. Products:
a. Childers Products, Division of ITW; CP-35
b. Foster Products Corporation, H. B. Fuller Company; 30-90
C. ITW TACC, Division of lllinois Tool Works; CB-50
d. Marathon Industries, Inc.; 590
e. Mon-Eco Industries, Inc.; 55-40
f. Vimasco Corporation; 749
2. Water-Vapor Permeance: ASTM E 96, Procedure B, 0.013 perm (0.009 metric
perm) at 43-mil (1.09-mm) dry film thickness.
3. Service Temperature Range: Minus 20 to plus 180 deg F (Minus 29 to plus 82
deg C).
4, Solids Content: ASTM D 1644, 59 percent by volume and 71 percent by weight.
5. Color: White.
SEALANTS

Joint Sealants:

1.

Joint Sealants for Cellular-Glass Products:

a Childers Products, Division of ITW; CP-76

b Foster Products Corporation, H. B. Fuller Company; 30-45
C. Marathon Industries, Inc.; 405

d Mon-Eco Industries, Inc.; 44-05

e Pittsburgh Corning Corporation; Pittseal 444

f. Vimasco Corporation; 750

Joint Sealants for Polystyrene Products:

Childers Products, Division of ITW; CP-70

Foster Products Corporation, H. B. Fuller Company; 30-45/30-46
Marathon Industries, Inc.; 405

Mon-Eco Industries, Inc.; 44-05

Vimasco Corporation; 750

PO TR

15080 - 5
MECHANICAL INSULATION
November 03, 2016



Orange County Animal Services Building 500 SECTION 15080
HVAC Upgrades Permit Documents

2.7

3. Materials shall be compatible with insulation materials, jackets, and substrates.

4, Permanently flexible, elastomeric sealant.

5. Service Temperature Range: Minus 100 to plus 300 deg F (Minus 73 to plus 149
deg C).

6. Color: White or gray.

FSK and Metal Jacket Flashing Sealants:
1. Products:

Childers Products, Division of ITW; CP-76-8

Foster Products Corporation, H. B. Fuller Company; 95-44
Marathon Industries, Inc.; 405

Mon-Eco Industries, Inc.; 44-05

Vimasco Corporation; 750

Po0TO

2. Materials shall be compatible with insulation materials, jackets, and substrates.

3. Fire- and water-resistant, flexible, elastomeric sealant.

4.  Service Temperature Range: Minus 40 to plus 250 deg F (Minus 40 to plus 121
deg C).

5. Color: Aluminum

ASJ Flashing Sealants, and Vinyl, PVDC, and PVC Jacket Flashing Sealants:

1. Products:

a. Childers Products, Division of ITW; CP-76.

Materials shall be compatible with insulation materials, jackets, and substrates.
Fire- and water-resistant, flexible, elastomeric sealant.

Service Temperature Range: Minus 40 to plus 250 deg F (Minus 40 to plus 121

deg C).
5. Color: White.

HwnN

FACTORY-APPLIED JACKETS

Insulation system schedules indicate factory-applied jackets on various applications.

When factory-applied jackets are indicated, comply with the following:

1. FSK Jacket: Aluminum-foil, fiberglass-reinforced scrim with kraft-paper backing;
complying with ASTM C 1136, Type II.
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2.8

A.

29

2.10

FIELD-APPLIED JACKETS

Field-applied jackets shall comply with ASTM C 921, Typel, unless otherwise
indicated.

Self-Adhesive Outdoor Jacket: 60-mil- (1.5-mm-) thick, laminated vapor barrier and
waterproofing membrane for installation over insulation located aboveground outdoors;
consisting of a rubberized bituminous resin on a crosslaminated polyethylene film
covered with white aluminum-foil facing.

1. Products:
a. Polyguard; Alumaguard 60.

TAPES

ASJ Tape: White vapor-retarder tape matching factory-applied jacket with acrylic
adhesive, complying with ASTM C 1136 and UL listed.

Width: 3inches (75 mm).

Thickness: 11.5 mils (0.29 mm)

Adhesion: 90 ounces force/inch (1.0 N/mm) in width

Elongation: 2 percent

Tensile Strength: 40 Ibf/inch (7.2 N/mm) in width

ASJ Tape Disks and Squares: Precut disks or squares of ASJ tape

ourwWNE

FSK Tape: Foil-face, vapor-retarder tape matching factory-applied jacket with acrylic
adhesive; complying with ASTM C 1136 and UL listed.

Width: 3 inches (75 mm)

Thickness: 6.5 mils (0.16 mm)

Adhesion: 90 ounces force/inch (1.0 N/mm) in width

Elongation: 2 percent

Tensile Strength: 40 Ibf/inch (7.2 N/mm) in width

FSK Tape Disks and Squares: Precut disks or squares of FSK tape

ourwWNE

SECUREMENTS

Aluminum Bands: ASTM B 209 (ASTM B 209M), Alloy 3003, 3005, 3105, or 5005;
Temper H-14, 0.020 inch (0.51 mm) thick, 3/4 inch (19 mm) wide with wing seal.

Metal, Adhesively Attached, Perforated-Base Insulation Hangers: Baseplate welded to
projecting spindle that is capable of holding insulation, of thickness indicated, securely
in position indicated when self-locking washer is in place. Comply with the following
requirements:
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1. Baseplate: Perforated, galvanized carbon-steel sheet, 0.030 inch (0.76 mm)
thick by 2 inches (50 mm) square.

2. Spindle: Aluminum, fully annealed, 0.106-inch- (2.6-mm-) diameter shank, length
to suit depth of insulation indicated.

3. Adhesive: Recommended by hanger manufacturer. Product with demonstrated
capability to bond insulation hanger securely to substrates indicated without
damaging insulation, hangers, and substrates.

C. Nonmetal, Adhesively Attached, Perforated-Base Insulation Hangers: Baseplate
fastened to projecting spindle that is capable of holding insulation, of thickness
indicated, securely in position indicated when self-locking washer is in place. Comply
with the following requirements:

1. Baseplate: Perforated, nylon sheet, 0.030 inch (0.76 mm) thick by 1-1/2 inches
(38 mm) in diameter.

2. Spindle: Nylon, 0.106-inch- (2.6-mm-) diameter shank, length to suit depth of
insulation indicated, up to 2-1/2 inches (63 mm).

3.  Adhesive: Recommended by hanger manufacturer. Product with demonstrated
capability to bond insulation hanger securely to substrates indicated without
damaging insulation, hangers, and substrates.

D. Self-Sticking-Base Insulation Hangers: Baseplate welded to projecting spindle that is
capable of holding insulation, of thickness indicated, securely in position indicated
when self-locking washer is in place. Comply with the following requirements:

1. Baseplate: Galvanized carbon-steel sheet, 0.030 inch (0.76 mm) thick by 2
inches (50 mm) square.

2. Spindle: Aluminum, fully annealed, 0.106-inch- (2.6-mm-) diameter shank, length
to suit depth of insulation indicated.

3.  Adhesive-backed base with a peel-off protective cover.

E. Insulation-Retaining Washers: Self-locking washers formed from 0.016-inch- (0.41-
mm-) thick, aluminum sheet, with beveled edge sized as required to hold insulation
securely in place but not less than 1-1/2 inches (38 mm) in diameter.

1. Protect ends with capped self-locking washers incorporating a spring steel insert
to ensure permanent retention of cap in exposed locations.

F. Nonmetal Insulation-Retaining Washers: Self-locking washers formed from 0.016-inch-
(0.41-mm-) thick nylon sheet, with beveled edge sized as required to hold insulation
securely in place but not less than 1-1/2 inches (38 mm) in diameter.

G. Staples: Outward-clinching insulation staples, nominal 3/4-inch- (19-mm-) wide,
stainless steel or Monel.

H.  Wire: 0.062-inch (1.6-mm) soft-annealed, stainless steel.

15080 - 8
MECHANICAL INSULATION
November 03, 2016



Orange County Animal Services Building 500 SECTION 15080

HVAC Upgrades Permit Documents
2.11 CORNER ANGLES
A.  Aluminum Corner Angles: 0.040 inch (1.0 mm) thick, minimum 1 by 1 inch (25 by 25

mm), aluminum according to ASTM B 209 (ASTM B 209M), Alloy 3003, 3005, 3105 or
5005; Temper H-14.

PART 3 - EXECUTION

3.1

A.

3.2

PREPARATION

Surface Preparation: Clean and dry surfaces to receive insulation. Remove materials
that will adversely affect insulation application.

Coordinate insulation installation with the trade installing heat tracing. Comply with
requirements for heat tracing that apply to insulation.

Mix insulating cements with clean potable water; if insulating cements are to be in
contact with stainless-steel surfaces, use demineralized water.

COMMON INSTALLATION REQUIREMENTS

Install insulation materials, accessories, and finishes with smooth, straight, and even
surfaces; free of voids throughout the length of equipment, ducts and fittings, and

piping including fittings, valves, and specialties.

Install insulation with tightly butted joints free of voids and gaps. Vapor barriers shall
be continuous. Before installing jacket material, install vapor-barrier system.

Install insulation materials, forms, vapor barriers or retarders, jackets, and thicknesses
required for each item of equipment, duct system, and pipe system as specified in
insulation system schedules.

Install accessories compatible with insulation materials and suitable for the service.
Install accessories that do not corrode, soften, or otherwise attack insulation or jacket
in either wet or dry state.

Install insulation with longitudinal seams at top and bottom of horizontal runs.

Install multiple layers of insulation with longitudinal and end seams staggered.

Do not weld brackets, clips, or other attachment devices to piping, fittings, and
specialties.

Keep insulation materials dry during application and finishing.
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Install insulation with tight longitudinal seams and end joints. Bond seams and joints
with adhesive recommended by insulation material manufacturer.

Install insulation with least number of joints practical.

Hangers and Anchors: Where vapor barrier is indicated, seal joints, seams, and
penetrations in insulation at hangers, supports, anchors, and other projections with
vapor-barrier mastic.

1. Install insulation continuously through hangers and around anchor attachments.

2. For insulation application where vapor barriers are indicated, extend insulation on
anchor legs from point of attachment to supported item to point of attachment to
structure. Taper and seal ends at attachment to structure with vapor-barrier
mastic.

3. Install insert materials and install insulation to tightly join the insert. Seal
insulation to insulation inserts with adhesive or sealing compound recommended
by insulation material manufacturer.

4, Cover inserts with jacket material matching adjacent pipe insulation. Install
shields over jacket, arranged to protect jacket from tear or puncture by hanger,
support, and shield.

Apply adhesives, mastics, and sealants at manufacturer's recommended coverage rate
and wet and dry film thicknesses.

Install insulation with factory-applied jackets as follows:

1. Draw jacket tight and smooth.

2. Cover circumferential joints with 3-inch- (75-mm-) wide strips, of same material
as insulation jacket. Secure strips with adhesive and outward clinching staples
along both edges of strip, spaced 4 inches (100 mm) o.c.

3. Overlap jacket longitudinal seams at least 1-1/2 inches (38 mm). Install
insulation with longitudinal seams at bottom of pipe. Clean and dry surface to
receive self-sealing lap. Staple laps with outward clinching staples along edge at
[2 inches (50 mm)] [4 inches (100 mm)] o.c.

a. For below ambient services, apply vapor-barrier mastic over staples.

4, Cover joints and seams with tape as recommended by insulation material
manufacturer to maintain vapor seal.

5.  Where vapor barriers are indicated, apply vapor-barrier mastic on seams and
joints and at ends adjacent to duct and pipe flanges and fittings.

Cut insulation in a manner to avoid compressing insulation more than 75 percent of its
nominal thickness.

Finish installation with systems at operating conditions. Repair joint separations and
cracking due to thermal movement.
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3.3

P.

Repair damaged insulation facings by applying same facing material over damaged
areas. Extend patches at least 4 inches (100 mm) beyond damaged areas. Adhere,
staple, and seal patches similar to butt joints.

For above ambient services, do not install insulation to the following:

1.  Vibration-control devices

2. Testing agency labels and stamps

3. Nameplates and data plates

4. Manholes

5. Handholes

6. Cleanouts

PENETRATIONS

Insulation Installation at Roof Penetrations: Install insulation continuously through roof

penetrations.

1.  Seal penetrations with flashing sealant.

2. For applications requiring only indoor insulation, terminate insulation above roof
surface and seal with joint sealant. For applications requiring indoor and outdoor
insulation, install insulation for outdoor applications tightly joined to indoor
insulation ends. Seal joint with joint sealant.

3. Extend jacket of outdoor insulation outside roof flashing at least 2 inches (50
mm) below top of roof flashing.

4, Seal jacket to roof flashing with flashing sealant.

Insulation Installation at Below-Grade Exterior Wall Penetrations: Terminate insulation
flush with sleeve seal. Seal terminations with flashing sealant.

Insulation Installation at Aboveground Exterior Wall Penetrations: Install insulation
continuously through wall penetrations.

1.
2.

3.

4.

Seal penetrations with flashing sealant.

For applications requiring only indoor insulation, terminate insulation inside wall
surface and seal with joint sealant. For applications requiring indoor and outdoor
insulation, install insulation for outdoor applications tightly joined to indoor
insulation ends. Seal joint with joint sealant.

Extend jacket of outdoor insulation outside wall flashing and overlap wall flashing
at least 2 inches (50 mm).

Seal jacket to wall flashing with flashing sealant.

Insulation Installation at Interior Wall and Partition Penetrations (That Are Not Fire
Rated): Install insulation continuously through walls and partitions.
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3.4

E.

Insulation Installation at Fire-Rated Wall and Partition Penetrations: Install insulation
continuously through penetrations of fire-rated walls and partitions. Terminate
insulation at fire damper sleeves for fire-rated wall and partition penetrations.
Externally insulate damper sleeves to match adjacent insulation and overlap duct
insulation at least 2 inches (50 mm).

1. Firestopping and fire-resistive joint sealers are specified in Division 7 Section
"Through-Penetration Firestop Systems."

Insulation Installation at Floor Penetrations:

1. Duct: Install insulation continuously through floor penetrations that are not fire
rated. For penetrations through fire-rated assemblies, terminate insulation at fire
damper sleeves and externally insulate damper sleeve beyond floor to match
adjacent duct insulation. Overlap damper sleeve and duct insulation at least 2
inches (50 mm).

Pipe: Install insulation continuously through floor penetrations.

Seal penetrations through fire-rated assemblies according to Division 7 Section
"Through-Penetration Firestop Systems."

wnN

DUCT AND PLENUM INSULATION INSTALLATION

Blanket Insulation Installation on Ducts and Plenums: Secure with adhesive and
insulation pins.

1.  Apply adhesives according to manufacturer's recommended coverage rates per
unit area, for 100 percent coverage of duct and plenum surfaces.

2. Apply adhesive to entire circumference of ducts and to all surfaces of fittings and
transitions.

3. Install either capacitor-discharge-weld pins and speed washers or cupped-head,
capacitor-discharge-weld pins on sides and bottom of horizontal ducts and sides
of vertical ducts as follows:

a.  On duct sides with dimensions 18 inches (450 mm) and smaller, place pins
along longitudinal centerline of duct. Space 3 inches (75 mm) maximum
from insulation end joints, and 16 inches (400 mm) o.c.

b.  On duct sides with dimensions larger than 18 inches (450 mm), place pins
16 inches (400 mm) o.c. each way, and 3 inches (75 mm) maximum from
insulation joints. Install additional pins to hold insulation tightly against
surface at cross bracing.

C. Pins may be omitted from top surface of horizontal, rectangular ducts and
plenums.

d. Do not overcompress insulation during installation.

Impale insulation over pins and attach speed washers.

Cut excess portion of pins extending beyond speed washers or bend

parallel with insulation surface. Cover exposed pins and washers with tape

matching insulation facing.

o
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4.

For ducts and plenums with surface temperatures below ambient, install a
continuous unbroken vapor barrier. Create a facing lap for longitudinal seams
and end joints with insulation by removing 2 inches (50 mm) from 1 edge and 1
end of insulation segment. Secure laps to adjacent insulation section with 1/2-
inch (13-mm) outward-clinching staples, 1 inch (25 mm) o.c. Install vapor barrier
consisting of factory- or field-applied jacket, adhesive, vapor-barrier mastic, and
sealant at joints, seams, and protrusions.

a. Repair punctures, tears, and penetrations with tape or mastic to maintain
vapor-barrier seal.

b. Install vapor stops for ductwork and plenums operating below 50 deg F (10
deg C) at 18-foot (5.5-m) intervals. Vapor stops shall consist of vapor-
barrier mastic applied in a Z-shaped pattern over insulation face, along butt
end of insulation, and over the surface. Cover insulation face and surface
to be insulated a width equal to 2 times the insulation thickness but not less
than 3 inches (75 mm).

Overlap unfaced blankets a minimum of 2 inches (50 mm) on longitudinal seams
and end joints. At end joints, secure with steel bands spaced a maximum of 18
inches (50 mm) o.c.

Install insulation on rectangular duct elbows and transitions with a full insulation
section for each surface.

Insulate duct stiffeners, hangers, and flanges that protrude beyond insulation
surface with 6-inch- (150-mm-) wide strips of same material used to insulate
duct. Secure on alternating sides of stiffener, hanger, and flange with pins
spaced 6 inches (150 mm) o.c.

B. Board Insulation Installation on Ducts and Plenums: Secure with adhesive and
insulation pins.

1.

2.

Apply adhesives according to manufacturer's recommended coverage rates per
unit area, for 100 percent coverage of duct and plenum surfaces.

Apply adhesive to entire circumference of ducts and to all surfaces of fittings and
transitions.

Install either capacitor-discharge-weld pins and speed washers or cupped-head,
capacitor-discharge-weld pins on sides and bottom of horizontal ducts and sides
of vertical ducts as follows:

a.  On duct sides with dimensions 18 inches (450 mm) and smaller, place pins
along longitudinal centerline of duct. Space 3 inches (75 mm) maximum
from insulation end joints, and 16 inches (400 mm) o.c.

b.  On duct sides with dimensions larger than 18 inches (450 mm), space pins
16 inches (400 mm) o.c. each way, and 3 inches (75 mm) maximum from
insulation joints. Install additional pins to hold insulation tightly against
surface at cross bracing.

C. Pins may be omitted from top surface of horizontal, rectangular ducts and
plenums.

d. Do not overcompress insulation during installation.
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3.5

3.6

e. Cut excess portion of pins extending beyond speed washers or bend
parallel with insulation surface. Cover exposed pins and washers with tape
matching insulation facing.

For ducts and plenums with surface temperatures below ambient, install a
continuous unbroken vapor barrier. Create a facing lap for longitudinal seams
and end joints with insulation by removing 2 inches (50 mm) from 1 edge and 1
end of insulation segment. Secure laps to adjacent insulation section with 1/2-
inch (13-mm) outward-clinching staples, 1 inch (25 mm) o.c. Install vapor barrier
consisting of factory- or field-applied jacket, adhesive, vapor-barrier mastic, and
sealant at joints, seams, and protrusions.

a. Repair punctures, tears, and penetrations with tape or mastic to maintain
vapor-barrier seal.

b. Install vapor stops for ductwork and plenums operating below 50 deg F (10
deg C) at 18-foot (5.5-m) intervals. Vapor stops shall consist of vapor-
barrier mastic applied in a Z-shaped pattern over insulation face, along butt
end of insulation, and over the surface. Cover insulation face and surface
to be insulated a width equal to 2 times the insulation thickness but not less
than 3 inches (75 mm).

Install insulation on rectangular duct elbows and transitions with a full insulation
section for each surface. Groove and score insulation to fit as closely as
possible to outside and inside radius of elbows.

Insulate duct stiffeners, hangers, and flanges that protrude beyond insulation
surface with 6-inch- (150-mm-) wide strips of same material used to insulate
duct. Secure on alternating sides of stiffener, hanger, and flange with pins
spaced 6 inches (150 mm) o.c.

FIELD-APPLIED JACKET INSTALLATION

Where metal jackets are indicated, install as follows:

PwnhE
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Draw jacket material smooth and tight.

Install lap or joint strips with same material as jacket.

Secure jacket to insulation with manufacturer's recommended adhesive.

Install jacket with 1-1/2-inch (38-mm) laps at longitudinal seams and 3-inch- (75-
mm-) wide joint strips at end joints.

Seal openings, punctures, and breaks in vapor-retarder jackets and exposed
insulation with vapor-retarder mastic.

FINISHES

Duct, Equipment, and Pipe Insulation with ASJ or Other Paintable Jacket Material:
Paint jacket as specified in Division 9 painting Sections.
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1. Apply two finish coats of interior, flat, latex-emulsion size over a primer that is
compatible with jacket material and finish coat paint. Add fungicidal agent to
render fabric mildew proof.

B. Flexible Elastomeric Thermal Insulation: After adhesive has fully cured, apply two
coats of insulation manufacturer's recommended protective coating.

C. Color: Final color as selected by County Vary first and second coats to allow visual
inspection of the completed Work.

D. Do not field paint aluminum jackets.

3.7 FIELD QUALITY CONTROL
A.  Perform the following field tests and inspections and prepare test reports:

1. Inspect ductwork, randomly selected by Consultant, by removing field-applied
jacket and insulation in layers in reverse order of their installation. Extent of
inspection shall be limited to one location(s) for each duct system defined in the
"Duct Insulation Schedule, General" Article.

2. Inspect field-insulated equipment, randomly selected by Consultant, by removing
field-applied jacket and insulation in layers in reverse order of their installation.
Extent of inspection shall be limited to one location(s) for each type of equipment
defined in the "Equipment Insulation Schedule" Article. For large equipment,
remove only a portion adequate to determine compliance.

3. Inspect pipe, fittings, strainers, and valves, randomly selected by Consultant, by
removing field-applied jacket and insulation in layers in reverse order of their
installation. Extent of inspection shall be limited to three locations of straight pipe,

B.  All insulation applications will be considered defective Work if sample inspection
reveals noncompliance with requirements. Remove defective Work.

C. Install new insulation and jackets to replace insulation and jackets removed for
inspection. Repeat inspection procedures after new materials are installed.
3.8 DUCT INSULATION SCHEDULE, GENERAL
A. Plenums and Ducts Requiring Insulation:
1. Indoor, supply, return and outdoor air
B. Items Not Insulated:
1. Fibrous-glass ducts

2. Metal ducts with duct liner of sufficient thickness to comply with energy code and
ASHRAE/IESNA 90.1.
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3.9

Metal ducts exposed within an air conditioned storage space
Factory-insulated flexible ducts

Factory-insulated plenums and casings

Flexible connectors

Vibration-control devices

Factory-insulated access panels and doors

©ONO O W

DUCT AND PLENUM INSULATION SCHEDULE

Concealed, Supply, Return-Air and outside air Duct and Plenum Insulation (non
mechanical room): Mineral-fiber blanket, 2.2 inches 0.75-Ib/cu. Ft (R=6 minimum)
nominal density.

Exposed/Outdoor, Supply, Return-Air Duct and Plenum Insulation: Flexible
Elastomeric Mechanical Insulation, 3.0 inches 0.75-Ib/cu. Ft (R=8 minimum) nominal
density. Provide Self-Adhesive Outdoor Jacketing over duct.

END OF SECTION 15080
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SECTION 15140 - DOMESTIC WATER PIPING

PART 1 - GENERAL

11

A.

1.2

A.

B.

1.3

A.

B.

SUMMARY

Section Includes:

1. Under-building slab and aboveground domestic water pipes, tubes, fittings, and
specialties inside the building.

2. Sleeves and sleeve seals.

SUBMITTALS

Product Data: For each type of product indicated.

Field quality-control reports.

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

Comply with NSF 61 for potable domestic water piping and components.

PART 2 - PRODUCTS

2.1

A.

2.2

A.

PIPING MATERIALS

Comply with requirements in "Piping Schedule" Article for applications of pipe, tube,
fitting materials, and joining methods for specific services, service locations, and pipe
sizes.

COPPER TUBE AND FITTINGS
Hard Copper Tube: ASTM B 88, Type L water tube, drawn temper.

1. Cast-Copper Solder-Joint Fittings: ASME B16.18, pressure fittings.

2. Wrought-Copper Solder-Joint Fittings: ASME B16.22, wrought-copper pressure
fittings.

3. Copper Pressure-Seal-Joint Fittings:

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

1)  Elkhart Products Corporation; Industrial Division.
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2.3

2)  NIBCO INC.
3) Viega; Plumbing and Heating Systems.

b. NPS 2 and Smaller: Wrought-copper fitting with EPDM-rubber O-ring seal
in each end.

C. NPS 2-1/2 to NPS 4: Cast-bronze or wrought-copper fitting with EPDM-
rubber O-ring seal in each end.

PIPING JOINING MATERIALS
Pipe-Flange Gasket Materials: AWWA C110, rubber, flat face, 1/8 inch thick or
ASME B16.21, nonmetallic and asbestos free, unless otherwise indicated; full-face or

ring type unless otherwise indicated.

Metal, Pipe-Flange Bolts and Nuts: ASME B18.2.1, carbon steel unless otherwise
indicated.

Solder Filler Metals: ASTM B 32, lead-free alloys. Include water-flushable flux
according to ASTM B 813.

Brazing Filler Metals: AWS A5.8/A5.8M, BCuP Series, copper-phosphorus alloys for
general-duty brazing unless otherwise indicated.

PART 3 - EXECUTION

3.1

PIPING INSTALLATION

Drawing plans, schematics, and diagrams indicate general location and arrangement of
domestic water piping. Indicated locations and arrangements are used to size pipe
and calculate friction loss, expansion, and other design considerations. Install piping
as indicated unless deviations to layout are approved on Coordination Drawings.

Install domestic water piping level and plumb.

Install piping concealed from view and protected from physical contact by building
occupants unless otherwise indicated and except in equipment rooms and service
areas.

Install piping indicated to be exposed and piping in equipment rooms and service areas
at right angles or parallel to building walls. Diagonal runs are prohibited unless
specifically indicated otherwise.

Install piping above accessible ceilings to allow sufficient space for ceiling panel
removal, and coordinate with other services occupying that space.

Install piping adjacent to equipment and specialties to allow service and maintenance.
Install piping to permit valve servicing.
15140 - 2
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H.

3.2

3.3

3.4

Install nipples, unions, special fittings, and valves with pressure ratings the same as or
higher than system pressure rating used in applications below unless otherwise
indicated.

Install piping free of sags and bends.

Install fittings for changes in direction and branch connections.

Install unions in copper tubing at final connection to each piece of equipment, machine,
and specialty.

Install pressure gages on suction and discharge piping from each plumbing pump and
packaged booster pump.

JOINT CONSTRUCTION

Ream ends of pipes and tubes and remove burrs.

Remove scale, slag, dirt, and debris from inside and outside of pipes, tubes, and
fittings before assembly.

Brazed Joints: Join copper tube and fittings according to CDA's "Copper Tube
Handbook," "Brazed Joints" Chapter.

Soldered Joints: Apply ASTM B 813, water-flushable flux to end of tube. Join copper
tube and fittings according to ASTM B 828 or CDA's "Copper Tube Handbook."

Pressure-Sealed Joints: Join copper tube and pressure-seal fittings with tools
recommended by fitting manufacturer.

Flanged Joints: Select appropriate asbestos-free, nonmetallic gasket material in size,
type, and thickness suitable for domestic water service. Join flanges with gasket and
bolts according to ASME B31.9.

Dissimilar-Material Piping Joints: Make joints using adapters compatible with materials
of both piping systems.

TRANSITION FITTING INSTALLATION

Install transition couplings at joints of dissimilar piping.

Transition Fittings in Aboveground Domestic Water Piping NPS 2-1/2 and Smaller:
Plastic-to-metal transition fittings.

HANGER AND SUPPORT INSTALLATION

Support vertical piping and tubing at base and at each floor.
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B. Rod diameter may be reduced one size for double-rod hangers, to a minimum of
3/8 inch.
C. Install hangers for copper tubing with the following maximum horizontal spacing and
minimum rod diameters:
1. NPS 3/4 and Smaller: 60 inches with 3/8-inch rod.
2. NPS 1 and NPS 1-1/4: 72 inches with 3/8-inch rod.
3. NPS 1-1/2 and NPS 2: 96 inches with 3/8-inch rod.
4. NPS 2-1/2: 108 inches with 1/2-inch rod.
D. Install supports for vertical copper tubing every 10 feet.
E.  Support piping and tubing not listed in this article according to MSS SP-69 and
manufacturer's written instructions.
3.5 CONNECTIONS
A.  Drawings indicate general arrangement of piping, fittings, and specialties.
B. Install piping adjacent to equipment and machines to allow service and maintenance.
C. Connect domestic water piping to exterior water-service piping. Use transition fitting to
join dissimilar piping materials.
3.6 ESCUTCHEON INSTALLATION
A. Install escutcheons for penetrations of walls, ceilings, and floors.
B. Escutcheons for New Piping:
1. Piping with Fitting or Sleeve Protruding from Wall: One piece, deep pattern.
2. Bare Piping at Wall and Floor Penetrations in Finished Spaces: One piece, cast
brass with polished chrome-plated.
3. Bare Piping at Ceiling Penetrations in Finished Spaces: One piece, cast brass
with polished chrome-plated.
3.7 SLEEVE INSTALLATION
A. General Requirements: Install sleeves for pipes and tubes passing through
penetrations in floors, partitions, roofs, and walls.
B. Sleeves are not required for core-drilled holes.
C. Permanent sleeves are not required for holes formed by removable PE sleeves.
D. Cut sleeves to length for mounting flush with both surfaces unless otherwise indicated.
E. Install sleeves in new partitions, slabs, and walls as they are built.
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F. For interior wall penetrations, seal annular space between sleeve and pipe or pipe
insulation using joint sealants appropriate for size, depth, and location of joint.

G. For exterior wall penetrations above grade, seal annular space between sleeve and
pipe using joint sealants appropriate for size, depth, and location of joint.

H.  Seal space outside of sleeves in concrete slabs and walls with grout.

l. Install sleeves that are large enough to provide 1/4-inch annular clear space between
sleeve and pipe or pipe insulation unless otherwise indicated.

J. Install sleeve materials according to the following applications:

1.  Sleeves for Piping Passing through Concrete Floor Slabs: Steel.
2.  Sleeves for Piping Passing through Concrete Floor Slabs of Mechanical

Equipment Areas or Other Wet Areas: Steel pipe.

a. Extend sleeves 2 inches above finished floor level.

b. For pipes penetrating floors with membrane waterproofing, extend cast-iron
sleeve fittings below floor slab as required to secure clamping ring if ring is
specified. Secure flashing between clamping flanges. Install section of
cast-iron pipe to extend sleeve to 2 inches above finished floor level.

K.  Fire-Barrier Penetrations: Maintain indicated fire rating of walls, partitions, ceilings,
and floors at pipe penetrations. Seal pipe penetrations with firestop materials.

3.8 SLEEVE SEAL INSTALLATION

A. Install sleeve seals in sleeves in exterior concrete walls at water-service piping entries
into building.

B. Select type and number of sealing elements required for pipe material and size.
Position pipe in center of sleeve. Assemble sleeve seal components and install in
annular space between pipe and sleeve. Tighten bolts against pressure plates that
cause sealing elements to expand and make watertight seal.

3.9 FIELD QUALITY CONTROL

A.  Perform tests and inspections.

B.  Piping Inspections:

1. Do not enclose, cover, or put piping into operation until it has been inspected and
approved by authorities having jurisdiction.

2. During installation, notify authorities having jurisdiction at least one day before
inspection must be made. Perform tests specified below in presence of
authorities having jurisdiction:
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3.10

a. Roughing-in Inspection: Arrange for inspection of piping before concealing
or closing-in after roughing-in and before setting fixtures.

b. Final Inspection: Arrange final inspection for authorities having jurisdiction
to observe tests specified below and to ensure compliance with
requirements.

3. Reinspection: If authorities having jurisdiction find that piping will not pass tests
or inspections, make required corrections and arrange for reinspection.

4, Reports: Prepare inspection reports and have them signed by authorities having
jurisdiction.

Piping Tests:

1. Fill domestic water piping. Check components to determine that they are not air
bound and that piping is full of water.

2. Test for leaks and defects in new piping and parts of existing piping that have
been altered, extended, or repaired. If testing is performed in segments, submit
a separate report for each test, complete with diagram of portion of piping tested.

3. Leave new, altered, extended, or replaced domestic water piping uncovered and
unconcealed until it has been tested and approved. Expose work that was
covered or concealed before it was tested.

4, Cap and subject piping to static water pressure of 50 psig above operating
pressure, without exceeding pressure rating of piping system materials. Isolate
test source and allow to stand for four hours. Leaks and loss in test pressure
constitute defects that must be repaired.

5. Repair leaks and defects with new materials and retest piping or portion thereof
until satisfactory results are obtained.

6. Prepare reports for tests and for corrective action required.

Domestic water piping will be considered defective if it does not pass tests and
inspections.

Prepare test and inspection reports.

CLEANING

Clean and disinfect potable domestic water piping as follows:

1.

2.

Purge new piping and parts of existing piping that have been altered, extended,
or repaired before using.

Use purging and disinfecting procedures prescribed by authorities having
jurisdiction; if methods are not prescribed, use procedures described in either
AWWA C651 or AWWA C652 or follow procedures described below:

a. Flush piping system with clean, potable water until dirty water does not
appear at outlets.
b. Fill and isolate system according to either of the following:

1) Fill system or part thereof with water/chlorine solution with at least 50
ppm of chlorine. Isolate with valves and allow to stand for 24 hours.
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3.11

3.12

2)  Fill system or part thereof with water/chlorine solution with at least
200 ppm of chlorine. Isolate and allow to stand for three hours.

C. Flush system with clean, potable water until no chlorine is in water coming
from system after the standing time.

d. Submit water samples in sterile bottles to authorities having jurisdiction.
Repeat procedures if biological examination shows contamination.

Prepare and submit reports of purging and disinfecting activities.

Clean interior of domestic water piping system. Remove dirt and debris as work
progresses.

PIPING SCHEDULE

Transition and special fittings with pressure ratings at least equal to piping rating may
be used in applications below unless otherwise indicated.

Aboveground domestic water piping, NPS 2-1/2 and smaller, shall be one of the
following:

1. Hard copper tube, ASTM B 88, Type L; cast or wrought copper solder-joint
fittings; and brazed or soldered joints.

2. Hard copper tube, ASTM B 88, Type L; copper pressure-seal-joint fittings; and
pressure-sealed joints.

VALVE SCHEDULE

Drawings indicate valve types to be used. Where specific valve types are not
indicated, the following requirements apply:

1. Shutoff Duty: Use ball valves for piping NPS 2-1/2 and smaller.
2. Hot-Water Circulation Piping, Balancing Duty: Memory-stop balancing valves.
3. Drain Duty: Hose-end drain valves.

Use check valves to maintain correct direction of domestic water flow to and from
equipment.

END OF SECTION 15140
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SECTION 15150 - SANITARY WASTE & VENT PIPING

PART 1 - GENERAL

11

1.2

1.3

1.4

SUMMARY

This Section includes the following soil and waste, sanitary drainage and vent piping
inside the building:

1. Pipe, tube, and fittings.
2. Special pipe fittings.
PERFORMANCE REQUIREMENTS

Components and installation shall be capable of withstanding the following minimum
working pressure, unless otherwise indicated:

1. Soil, Waste, and Vent Piping: 10-foot head of water.

SUBMITTALS

Field quality-control inspection and test reports.

QUALITY ASSURANCE
Piping materials shall bear label, stamp, or other markings of specified testing agency.
Comply with NSF 14, "Plastics Piping Systems Components and Related Materials,"

for plastic piping components. Include marking with "NSF-dwv" for plastic drain, waste,
and vent piping; and "NSF-drain" for plastic drain piping.

PART 2 - PRODUCTS

2.1

PIPING MATERIALS
Hubless Cast-Iron Pipe and Fittings: ASTM A 888 or CISPI 301.

1. Shielded Couplings: ASTM C 1277 assembly of metal shield or housing,
corrosion-resistant fasteners, and rubber sleeve with integral, center pipe stop.

a. Standard, Shielded, Stainless-Steel Couplings: CISPI 310, with stainless-
steel corrugated shield; stainless-steel bands and tightening devices; and
ASTM C 564, rubber sleeve.
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B.

b. Heavy-Duty, Shielded, Stainless-Steel Couplings: With stainless-steel
shield, stainless-steel bands and tightening devices, and ASTM C 564,
rubber sleeve.

Solid-Wall PVC Pipe: ASTM D 2665, solid-wall drain, waste, and vent.

1. PVC Socket Fittings: ASTM D 2665, socket type, made to ASTM D 3311, drain,
waste and vent patterns.
2. Solvent Cement and Adhesive Primer:

a. Use PVC solvent cement that has a VOC content of 510 g/L or less when
calculated according to 40 CFR 59, Subpart D (EPA Method 24).

b. Use adhesive primer that has a VOC content of 550 g/L or less when
calculated according to 40 CFR 59, Subpart D (EPA Method 24).

PART 3 - EXECUTION

3.1

3.2

PIPING APPLICATIONS

Aboveground, soil, waste and vent piping NPS 4 and smaller shall be any of the
following:

1. Hubless cast-iron soil pipe and fittings; standard, shielded, stainless-steel
couplings; and hubless-coupling joints.

Underground, soil, waste, and vent piping NPS 6 and smaller shall be the following:

1. Solid-wall PVC pipe, PVC socket fittings, and solvent-cemented joints.

PIPING INSTALLATION

Basic piping installation requirements are specified in Division 22 Section "Common
Work Results for Plumbing."

Install cleanouts at grade and extend to where building sanitary drains connect to
building sanitary sewers.

Install cast-iron sleeve with water stop and mechanical sleeve seal at each service pipe
penetration through foundation wall. Select number of interlocking rubber links
required to make installation watertight. Sleeves and mechanical sleeve seals are
specified in Division 22 Section "Common Work Results for Plumbing."

Install wall penetration system at each service pipe penetration through foundation
wall. Make installation watertight. Wall penetration systems are specified in
Division 22 Section "Common Work Results for Plumbing."
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E.

3.3

Install cast-iron soil piping according to CISPI's "Cast Iron Soil Pipe and Fittings
Handbook," Chapter IV, "Installation of Cast Iron Soil Pipe and Fittings."

Make changes in direction for soil and waste drainage and vent piping using
appropriate branches, bends, and long-sweep bends. Sanitary tees and short-sweep
1/4 bends may be used on vertical stacks if change in direction of flow is from
horizontal to vertical. Use long-turn, double Y-branch and 1/8-bend fittings if 2 fixtures
are installed back to back or side by side with common drain pipe. Straight tees,
elbows, and crosses may be used on vent lines. Do not change direction of flow more
than 90 degrees. Use proper size of standard increasers and reducers if pipes of
different sizes are connected. Reducing size of drainage piping in direction of flow is
prohibited.

Lay buried building drainage piping beginning at low point of each system. Install true
to grades and alignment indicated, with unbroken continuity of invert. Place hub ends
of piping upstream. Install required gaskets according to manufacturer's written
instructions for use of lubricants, cements, and other installation requirements.
Maintain swab in piping and pull past each joint as completed.

Install soil and waste drainage and vent piping at the following minimum slopes, unless
otherwise indicated:

1. Building Sanitary Drain: 2 percent downward in direction of flow for piping NPS 2
and smaller; 1 percent downward in direction of flow for piping NPS 3 and larger.

2. Horizontal Sanitary Drainage Piping: 2 percent downward in direction of flow for
piping NPS 2 and smaller; 1 percent downward in direction of flow for piping
NPS 3 and larger.

3. Vent Piping: 1 percent down toward vertical fixture vent or toward vent stack.

Sleeves are not required for cast-iron soil piping passing through concrete slabs-on-
grade if slab is without membrane waterproofing.

Install underground PVC soil and waste drainage piping according to ASTM D 2321.
Do not enclose, cover, or put piping into operation until it is inspected and approved by
authorities having jurisdiction.

JOINT CONSTRUCTION

Basic piping joint construction requirements are specified in Division 22 Section
"Common Work Results for Plumbing."

Cast-Iron, Soil-Piping Joints: Make joints according to CISPI's "Cast Iron Soil Pipe and
Fittings Handbook," Chapter 1V, "Installation of Cast Iron Soil Pipe and Fittings."

1. Gasketed Joints: Make with rubber gasket matching class of pipe and fittings.
2. Hubless Joints: Make with rubber gasket and sleeve or clamp.

PVC Nonpressure Piping Joints: Join piping according to ASTM D 2665.
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3.4 VALVE INSTALLATION
A. General-duty valves are specified in Division 22 Section "General-Duty Valves for
Plumbing Piping."
B.  Shutoff Valves: Install shutoff valve on each sewage pump discharge.
1. Use full-port ball valve for piping NPS 2 and smaller.
C. Check Valves: Install swing check valve, downstream from shutoff valve, on each
sewage pump discharge.
3.5 HANGER AND SUPPORT INSTALLATION
A.  Pipe hangers and supports are specified in Division 22 Section "Hangers and Supports
for Plumbing Piping and Equipment.” Install the following:
B. Install supports according to Division 22 Section "Hangers and Supports for Plumbing
Piping and Equipment."”
C.  Support vertical piping and tubing at base and at each floor.
D. Rod diameter may be reduced 1 size for double-rod hangers, with 3/8-inch minimum
rods.
E. Install hangers for cast-iron soil piping with the following maximum horizontal spacing
and minimum rod diameters:
1. NPS 1-1/2 and NPS 2: 60 inches with 3/8-inch rod.
2. NPS 3: 60 inches with 1/2-inch rod.
3. NPS 4: 60 inches with 5/8-inch rod.
4, Spacing for 10-foot lengths may be increased to 10 feet. Spacing for fittings is
limited to 60 inches.
F. Install supports for vertical cast-iron soil piping every 15 feet.
G. Support piping and tubing not listed above according to MSS SP-69 and
manufacturer's written instructions.
3.6 CONNECTIONS
A. Connect soil and waste piping to exterior sanitary sewerage piping. Use transition
fitting to join dissimilar piping materials.
B. Connect drainage and vent piping to the following:

1. Plumbing Fixtures: Connect drainage piping in sizes indicated, but not smaller
than required by plumbing code. Refer to Division 22 Section "Sanitary Waste
Piping Specialties."
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3.7

3.8

2. Plumbing Fixtures and Equipment: Connect atmospheric vent piping in sizes
indicated, but not smaller than required by authorities having jurisdiction.

3. Plumbing Specialties: Connect drainage and vent piping in sizes indicated, but
not smaller than required by plumbing code. Refer to Division 22 Section
"Sanitary Waste Piping Specialties."

4. Equipment: Connect drainage piping as indicated. Provide shutoff valve, if
indicated, and union for each connection.

FIELD QUALITY CONTROL

During installation, notify authorities having jurisdiction at least 24 hours before

inspection must be made. Perform tests specified below in presence of authorities

having jurisdiction.

1. Roughing-in Inspection: Arrange for inspection of piping before concealing or
closing-in after roughing-in and before setting fixtures.

2. Final Inspection: Arrange for final inspection by authorities having jurisdiction to

observe tests specified below and to ensure compliance with requirements.

Reinspection: If authorities having jurisdiction find that piping will not pass test or
inspection, make required corrections and arrange for reinspection.

Reports: Prepare inspection reports and have them signed by authorities having
jurisdiction.

Test sanitary drainage and vent piping according to procedures of authorities having
jurisdiction.

1. Repair leaks and defects with new materials and retest piping, or portion thereof,
until satisfactory results are obtained.

2. Prepare reports for tests and required corrective action.

CLEANING

Clean interior of piping. Remove dirt and debris as work progresses.

Protect drains during remainder of construction period to avoid clogging with dirt and
debris and to prevent damage from traffic and construction work.

Place plugs in ends of uncompleted piping at end of day and when work stops.

END OF SECTION 15150
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SECTION 15155 - SANITARY WASTE PIPING SPECIALTIES

PART 1 - GENERAL

1.1 SUMMARY
A.  This Section includes the following sanitary drainage piping specialties:
1. Cleanouts.
2. Floor drains.
1.2 SUBMITTALS
A. Product Data: For each type of product indicated. Include rated capacities, operating
characteristics, and accessories for grease interceptors.
1.3 QUALITY ASSURANCE
A. Drainage piping specialties shall bear label, stamp, or other markings of specified
testing agency.

PART 2 - PRODUCTS

2.1 CLEANOUTS
A. Exposed Cast-Iron Cleanouts :

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

Josam Company; Josam Div.

MIFAB, Inc.

Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc.

Tyler Pipe; Wade Div.

Watts Drainage Products Inc.

Zurn Plumbing Products Group; Specification Drainage Operation.

~ooooTw

2. Standard: ASME A112.36.2M for cast iron for cleanout test tee.

3. Size: Same as connected drainage piping

4, Body Material: Hubless, cast-iron soil pipe test tee as required to match
connected piping.

5. Closure: Raised-head, cast-iron plug.

6. Closure Plug Size: Same as or not more than one size smaller than cleanout
size.

B. Cast-lron Exterior Cleanouts:
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2.2

A.

1.

Refer to plumbing fixture schedule on contract drawings.

FLOOR DRAINS

Cast-lron Floor Drains:

1.

Refer to plumbing fixture schedule on contract drawings.

PART 3 - EXECUTION

3.1

A.

B.

C.

D.

INSTALLATION

Install cleanouts in aboveground piping and building drain piping according to the
following, unless otherwise indicated:

1.
2.
3.

4.

Size same as drainage piping up to NPS 4. Use NPS 4 for larger drainage piping
unless larger cleanout is indicated.

Locate at each change in direction of piping greater than 45 degrees.

Locate at minimum intervals of 50 feet for piping NPS 4 and smaller and 100 feet
for larger piping.

Locate at base of each vertical soil and waste stack.

For floor cleanouts for piping below floors, install cleanout deck plates with top flush
with finished floor.

For cleanouts located in concealed piping, install cleanout wall access covers, of types
indicated, with frame and cover flush with finished wall.

Install floor drains at low points of surface areas to be drained. Set grates of drains
flush with finished floor, unless otherwise indicated.

1.
2.

Position floor drains for easy access and maintenance.

Set floor drains below elevation of surrounding finished floor to allow floor
drainage. Set with grates depressed according to the following drainage area
radii:

a. Radius, 30 Inches or Less: Equivalent to 1 percent slope, but not less than
1/4-inch total depression.

b. Radius, 30 to 60 Inches: Equivalent to 1 percent slope.

C. Radius, 60 Inches or Larger: Equivalent to 1 percent slope, but not greater
than 1-inch total depression.

Install floor-drain flashing collar or flange so no leakage occurs between drain
and adjoining flooring. Maintain integrity of waterproof membranes where
penetrated.

Install individual traps for floor drains connected to sanitary building drain, unless
otherwise indicated.
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E. Install roof flashing assemblies on sanitary stack vents and vent stacks that extend
through roof.

F. Install flashing fittings on sanitary stack vents and vent stacks that extend through roof.

G. Install deep-seal traps on floor drains and other waste outlets, if indicated.

H. Install floor-drain, trap-seal primer fittings on inlet to floor drains that require trap-seal
primer connection.

I Install sleeve flashing device with each riser and stack passing through floors with
waterproof membrane.

J. Install traps on plumbing specialty drain outlets. Omit traps on indirect wastes unless
trap is indicated.

K. Install escutcheons at wall, floor, and ceiling penetrations in exposed finished locations
and within cabinets and millwork. Use deep-pattern escutcheons if required to conceal
protruding pipe fittings.

3.2 CONNECTIONS

A. Drawings indicate general arrangement of piping, fittings, and specialties.

B. Install piping adjacent to equipment to allow service and maintenance.

C. engraved plastic-laminate equipment nameplate or sign on or near each grease
interceptor.

3.3 PROTECTION

A. Protect drains during remainder of construction period to avoid clogging with dirt or
debris and to prevent damage from traffic or construction work.

B. Place plugs in ends of uncompleted piping at end of each day or when work stops.

END OF SECTION 15155
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SECTION 15733 - DEDICATED OUTDOOR AIR UNITS (PACKAGED)

PART 1 - GENERAL

11

1.2

1.3

SECTION INCLUDES

A. Packaged outdoor air unit.

B. Heat exchanger.

C. Refrigeration components.
D. Unit operating controls.

E. Roof curb.

F. Electrical power connections.
G. Operation and maintenance service.
RELATED SECTIONS
REFERENCES
(ASHRAE currently developing an Outdoor Air Standard)

A. NFPA 90 A & B - Installation of Air Conditioning and Ventilation
Systems and Installation of Warm Air Heating and Air Conditioning
Systems. (all)

B. ETL Listed and Labeled
C. ANSI/ASHRAE 15 - Safety Code for Mechanical Refrigeration. (all)

D. Standard for Safety Heating and Cooling Equipment-Third Edition, UL
1995/CSA C22.2 236-05, dated February 18, 2005, with revisions
through July 30, 2009 (all for cooling and for electric heat)

E. Standard for Gas Unit Heaters And Gas-Fired Duct Furnaces ANSI
Z83.8-2006, CSA 2.6-2006, Third Edition — 2006 (indirect gas-fired/e)

F. Standard for Non-Recirculating Direct Gas-Fired Industrial Air Heaters,
ANSI Z83.4/CSA 3.7 - 2003 with addenda ANSI Z83.4/CSA 3.7 - 2004a
and addenda ANSI Z83.4/CSA 3.7 - 2006b (direct gas-fired/e)
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G. ANSI/ASHRAE/IESNA 90.1-2010 - Energy Standard for New Buildings
Except Low-Rise Residential Buildings.

H. ANSI Z21.47/UL1995 - Unitary Air Conditioning Standard for safety
requirements.

California Energy Commission Administrative Code - Title 20/24 -
Establishes the minimum efficiency requirements for HYAC equipment
installed in new buildings in the State of California. (all)

J.  ANSI/NFPA 70-1995 - National Electric Code. (all)
K. International Fuel Gas Code (g/e)
1.4 SUBMITTALS

A. Submit unit performance data including: capacity, nominal and
operating performance.

B. Submit Mechanical Specifications for unit and accessories describing
construction, components and options.

C. Submit shop drawings indicating overall dimensions as well as
installation, operation and services clearances. Indicate lift points and
recommendations and center of gravity. Indicate unit shipping,
installation and operating weights including dimensions.

D. Submit data on electrical requirements and connection points. Include
recommended wire and fuse sizes or MCA, sequence of operation,
safety and start-up instructions.

E. Shop drawings submitted for approval shall be accompanied by a copy
of the purchase agreement between the Contractor and an authorized
service representative of the manufacturer for check, test and start up
and first year service.

15 DELIVERY, STORAGE and HANDLING

A. Comply with manufacturer's installation instructions for rigging,
unloading, and transporting units.

B. Protect units from physical damage. Leave factory shipping covers in
place until installation.
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1.6 WARRANTY
A. Provide five year parts and labor warranty from date of shipment.

B. Provide twenty-five year heat exchanger limited warranty from date of
shipment.

1.7 MAINTENANCE SERVICE

A. Provide maintenance service with a two month interval as maximum
time period between calls. Provide 24 hour emergency service on
breakdowns and malfunctions.

B. Include maintenance items as outlined in manufacturer's operating and
maintenance data.

C. Submit copy of service call work order or report and include description
of work performed.

D. Must have twenty certified technicians within a four hour radius of the
jobsite.

1.8 REGULATORY REQUIREMENTS
A. Unit shall conform to the appropriate standards listed in Section 103.

1. Inthe event the unit is not approved by a Nationally Recognized
Testing Laboratory (NRTL) for compliance with the appropriate
standards, the manufacturer shall, at manufacturer’s expense,
provide for a field certification and labeling of unit by an NRTL to
the appropriate standards. Manufacturer shall, at manufacturer’s
cost, complete any and all modifications required by NRTL prior to
certification and field labeling. Manufacturer shall include
coverage of all modifications in unit warranty.

PART 2 - PRODUCTS
2.1 SUMMARY

A. The contractor shall furnish and install packaged outdoor air unit(s) as
shown and scheduled on the contract documents. The unit(s) shall be
installed in accordance with this specification and perform at the
specified conditions as scheduled.
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B. APPROVED MANUFACTURERS
1. Trane — Basis of Design
2.  Addison: TRS-Series
3. LC-Systems: Commander
2.2 GENERAL UNIT DESCRIPTION

A. Unit(s) furnished and installed shall be horizontal packaged outdoor air
unit (s) as scheduled on contract documents and these specifications.
Unit(s) shall consist of insulated weather-tight casing with
compressor(s), air-cooled condenser coil, condenser fans, evaporator
coil, air filters, supply motors and unit controls

B. Before shipment, each unit(s) shall be leak tested, dehydrated, charged
with refrigerant (R-410A) and compressor oil, and factory run tested for
proper control operation.

C. The condenser coils must be aluminum fin, mechanically bonded to
copper tubing.

D. Direct-drive, vertical discharge condenser fans must be provided with
built-in thermal overload protection.

E. Unit(s) shall have labels, decals, and/or tags to aid in the service of the
unit and indicate caution areas.

F.  Unit(s) have horizontal or vertical airflow as per the drawings.

G. Wiring internal to the unit shall be colored and numbered for
identification.

2.3 UNIT CASING

A. Cabinet: Zinc-coated, heavy gauge, galvanized steel. Exterior surfaces
shall be cleaned, phosphatized, and finished with a weather-resistant
baked enamel finish. Unit’s surface shall be tested 672 hours in a salt
spray test in compliance with ASTM B45. Structural members shall
be a minimum of 16 gauge with access doors and removable panels
of minimum 20 gauge.

B. Panels: 2” double-wall foamed panel construction throughout the indoor
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section of unit to provide nonporous, cleanable interior surfaces. All
interior seams exposed to airflow shall be sealed.

C. Insulation: 2” polyisocyanurate Foam metal encapsulated with no
exposed edges. Initial R value of 6.6 per inch of thickness.

D. Cabinet construction shall provide access panels for all parts requiring
service.

E. Cabinet top cover shall be one piece construction or where seams exist,
it shall be double-hemmed and gasket-sealed.

F. Panels: Water- and air-tight hinged panels with handles shall provide
access to filters, heating section; optional ERV and power exhaust fan
section, supply air fan section, evaporator coil section, and unit control
section. Door hardware shall be oriented to allow the door swing to
be reversed.

1. Latches with hold down hooks will be factory installed on hinged
access doors.

G. Unit shall include a motor operated outside air damper and optional
return air damper assembly constructed of galvanized steel, and air
foil blades with rubber edge seals. Damper blades shall be designed
to have no more than 4 cfm of leakage per sq ft of damper area and
shall exceed ASHRAE 90.1 requirements. Linkage shall be
concealed out of airstream, within the damper frame to reduce
pressure and noise. Damper assembly shall be controlled by a spring
return two position for fully modulating actuator. Dampers shall not be
sized for air velocities exceeding 2000 fpm.

H. Type 304 Stainless steel drain pan sloped in two directions to ensure
positive drainage. Pan shall have a minimum depth of 2”. Seams
exposed to standing water shall be welded liquid tight. Base of pan
shall be insulated with 1” thick foam insulation.

Provide openings either on side of unit or thru the base for power,
control and gas connections.

J.  Optional corrosion inhibiting coatings available for the unit exterior,
interior and coils. Interior liner 304 stainless with seams sealed with
caulk.

K. Coil Coating: Coil will have a flexible epoxy polymer e-coat uniformly
applied to all coil surface areas with no material bridging between fins.
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The coating process will ensure complete coil encapsulation and a
uniform dry film thickness from 0.6 — 1.2 mills on all surface areas
including fin edges and meet 5b rating cross hatched adhesion per
ASTM B3359- 93.Corrosion durability will be confirmed through
testing with no less than 5,000 hours salt spray resistance per ASTM
B117-90 using scribed aluminum test school coupons. The coill
coating will meet the following test standards:

1. MIL-C-46168 Chemical Agent Resistance — DS2, HCL Gas

2. CIDA-A-52474-A (GSA)

3. MIL-STD810F, Method 509.4 (Sand and Dust)

4. MIL-P-53084 (ME)-TACOM Approval

5. MIL-DTL-12468 Decontamination Agent (STB)

6. DPG (Dugway Proving Grounds) Soil & Water Exposure Tests
7. GM9540P-97 Accelerated Corrosion Test (120 cycles)

8. ASTMB117-G85 Modified Salt Spray (Fog) Testing-2,000 hours
(tested by ARL for Lockheed Martin)

L. The unit(s) must comply per above - spray coatings not acceptable
M. The base of the unit shall have provisions for forklift and crane lifting
2.4 POWER WIRING

A. Field wiring access to be provided thru unit base into isolated enclosure
with removable cover.

B. Power wiring to be single point connection.

C. Unit shall be factory wired to field wiring terminal block mounted in
isolated enclosure.

D. Factory wired main power disconnect device, overcurrent and SCCA
rated for total unit power connection.

E. Factory installed safety barrier shall isolate all high voltage components,
mounted inside electrical compartment, to protect service personnel
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from incidental contact.
F. Factory wired Phase monitor shall be included as standard.

G. Factory to mount and wire optional120 volt convenience outlet. Field
wiring of convenience outlet not acceptable.

H. LOW VOLTAGE CONTROLS

I.  Factory wired 24 volt control system complete with required
transformers and fusing.

J.  Main Control Module (MCM) shall prevent simultaneous operation of
any modes and shall enable operation in Dehumidification, Cooling,
Heating or Economizer mode based on programmed settings for
(select one)

1. Space conditions
2. Outdoor air conditions and discharge air temperature

K. MCM shall accept separate setpoints for Occupied and Unoccupied
states.

L. MCM shall control based on dew point design settings for
Dehumidification and Economizer modes, and sensible temperature
settings for heating and cooling modes.

M. MCM shall have onboard clock and scheduling function for occupancy.

N. MCM shall include non-volatile memory to retain all programmed values
without the use of a battery, in the event of a power failure.

O. Factory installed and wired sensors shall monitor Outdoor Air (OA)
temperature, humidity and evaporator leaving air temperature. If an
Energy Recovery Ventilator (ERV) is chosen, factory installed and
wired sensors shall monitor the supply ERV leaving air temperature
and humidity.

P. Supply air sensor shall be furnished with unit. Installing contractor shall
install remote mounted supply air sensor in supply air duct and field
wire to the unit.

Q. Space temp and humidity sensor shall be furnished and field wired to
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unit by the installing contractor.

R. Fully modulating hot-gas reheat shall be enabled in dehumidification
mode and cooling mode with modulation controlled by MCM to
maintain (supply air temperature / space temperature).

S. System controls shall include anti-cycle timing and minimum
compressor run/off-times.

T. Systems controls shall be digital, programmable type with access via
factory installed and wired touchscreen, or through portable computer
connection. All setpoints, unit functions, and status shall be
accessible via the touchscreen or portable computer.

U. Factory wired (return air / supply air) smoke detector(s)

V. All low voltage field wiring connections shall be made at factory installed
low voltage terminal strip.

2.5 FANS AND MOTORS

A. Indoor fan shall be direct drive plenum fan, factory installed and wired to
on-board Variable Frequency Drive and shall be equipped with slide
out service access.

B. All fan motors shall be premium efficiency ODP and meet the U.S.
Energy Policy Act of 2005/10 (EPACT).

C. All fan motors shall either be permanently lubricated and/ or have
internal thermal overload protection.

D. Outdoor fans shall be direct drive with premium efficiency motors,
statically and dynamically balanced, draw through in the vertical
discharge position.

E. Provide shafts constructed of solid hot rolled steel, ground and
polished, with key-way, and protectively coated with lubricating oil.

2.6 MODULATING ELECTRIC HEATING SECTION
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A. The unit(s) may have fully modulating, SCR controlled, electric heat.
The primary heating section will include finned tubular heating
elements, automatic and manual cut-outs, low voltage controls, air
proving switch, maximum 48 amps per circuit and fusing for heaters
over 48 amps.

B. Heater shall be UL or CSA listed and approved and provide single point
power connection.

2.7 EVAPORATOR CONDENSOR AND REHEAT COILS

A. Evaporator and hot gas reheat coils shall be constructed of copper
tubes mechanically bonded to a configured aluminum plate fin.

B. Coils shall be leak tested at the factory to ensure pressure integrity. The
evaporator coil, reheat coil and condenser coil shall be leak tested to
500 psig and pressure tested to 500 psig.

C. The condenser coil shall have a fin designed for ease of cleaning.

D. Evaporator coil shall have six interlaced rows for superior sensible and
latent cooling with a maximum of 12 fpi.

E. Reheat coil shall be fully integrated into the supply air and fan system
and capable of delivering design supply air temperature.

F. To prevent re-hydration of condensate from evaporator coil, the
evaporator coil face and the hot gas reheat coil face shall be
separated a minimum of six inches.

G. Condenser coil shall be provided with factory installed hail guards.

PART 3 - EXECUTION

A. UVC Emitters/Lamps: Ultraviolet light (C band) emitters/lamps shall be
incorporated downstream of evaporator coils, upstream of hot gas
reheat coils, and above all drain pans to control airborne and surface
microbial growth and transfer. Applied fixtures must be specifically
manufactured for this purpose. Safety interlocks/features shall be
provided to limit hazard to operating staff.

3.1

A. Unit shall be equipped with an adjustable 6 filter rack upstream of the

evaporator to match the filter requirements specified in the Air
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Filtration section
3.2 CONDENSER SECTION

A. Outdoor Fans: vertical discharge, direct drive fans constructed of glass
reinforced polypropylene blades.

B. Fans shall be low-noise and corrosion resistant. Other fan
construction is not acceptable.

C. Fans shall be statically balanced.
3.3 REFRIGERANT CAPACITY CONTROL

A. Units with scroll compressors shall be equipped with Refrigerant
Capacity Control (RCC) on the lead circuit to modulate compressor
capacity during Dehumidification or Cooling modes to maintain
evaporator Dehumidification or Cooling setpoint and prevent
evaporator frosting or freezing. RCC shall be (standard mechanical /
optional electrical). Hot gas by pass is not acceptable as a capacity
control.

B. The RCC setpoint is factory set, and field adjustable, to maintain
desired suction pressure and compressor discharge pressure.

C. Capacity control for units equipped with digital scroll compressors, or
variable speed compressors, shall be accomplished through a 0-10V
signal by the MCM to the compressor controls.

3.4REFRIGERATION SYSTEM

A. Compressor(s): All units shall have direct-drive, hermetic, scroll type
compressors or digital scroll with centrifugal type oil pumps.

B. Motor shall be suction gas-cooled and shall have a voltage utilization
range of plus or minus 10 percent of unit nameplate voltage.

C. Internal overloads shall be provided with the scroll compressors.

D. Each compressor shall have a crankcase heater to minimize the
amount of liquid refrigerant present in the oil sump during off cycles.

E. Each compressor shall be mounted on rubber vibration isolators, to
reduce the transmission of noise.
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F. Provide each unit with <<CIRCUIT_AMOUNT2>> hermetically sealed
refrigerant circuit(s) factory-supplied completely piped with liquid line
filter-drier, liquid line charging port, suction and liquid line pressure
ports, sight glass, and thermal expansion valve.

G. Provide each circuit with automatic reset high and low pressure
switches for safety control.

3.5 BUILDING MANAGEMENT SYSTEM

A. Interface control module to Energy Management System to be
furnished and mounted by rooftop unit manufacturer. Through this
interface module, all Energy Management functions (specified in
Energy Management Section) shall be performed. See Building
Automation and Automatic Temperature Control System
Specifications. The interface module with necessary controls and
sensors shall all be factory mounted (not field mounted). The only field
connection to Energy Management System shall be two wire
communication link.

B. Control Functions: Occupied/unoccupied mode, , conditioning mode
set points, discharge air set point adjustment, and alarm
shutdown<<CONTROL_FUNCTIONS FEATURES2>>

C. Diagnostic Functions: Include supply fan status, filter status, outside
air damper status, <<DIAGNOSTIC_FUNCTIONS_FEATURES2>>.

D. Provide capabilities for Boolean Processing and trend logs as well as
"templated" reports and logs.

3.6 ROOF CURB

A. Contractor shall provide factory supplied 14” tall roof curb, 18 gauge
perimeter made of zinc coated steel with supply and return air
gasketing and wood nailer strips. Curb shall be engineered to meet
Florida Building Code 2014 with wind load calculations.

C. EXECUTION
3.7 EXAMINATION

A. Contractor shall verify that roof is ready to receive work and opening
dimensions are as scheduled.
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B. Contractor shall verify that proper power supply adequate to supply
the unit.
3.8 INSTALLATION
A. Contractor shall install in accordance with manufacturer's instructions.
B. Mount units on factory built roof mounting frame providing watertight
enclosure to protect ductwork and utility services. Install roof mounting
curb level.

3.9 MANUFACTURER'S FIELD SERVICES

A. Factory authorized start up commissioning only.

B. Must have twenty authorized technicians within a 50 mile radius of job
site.

C. The contractor shall furnish manufacturer complete submittal wiring
diagrams of the package unit as applicable for field maintenance and
service.

END OF SECTION 15733
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SECTION 15815 - METAL DUCTS

PART 1 - GENERAL

11

1.2

1.3

14

SUMMARY

This Section includes metal, rectangular ducts and fittings for supply, return, outside,
and exhaust air-distribution systems in pressure classes from minus 2- to plus 10-inch
wg (minus 500 to plus 2500 Pa).

This section also includes Fabric Air Dispersion products.

See Division 15 Section "Duct Accessories" for dampers, sound-control devices, duct-
mounting access doors and panels, turning vanes, and flexible ducts.

SUBMITTALS

Shop Drawings: Show fabrication and installation details for metal ducts.

1. Penetrations through fire-rated and other partitions.

2. Duct accessories, including access doors and panels.

QUALITY ASSURANCE

NFPA Compliance:

1. NFPA 90A, "Installation of Air Conditioning and Ventilating Systems."
2. NFPA 90B, "Installation of Warm Air Heating and Air Conditioning Systems."

DELIVERY, STORAGE AND HANDLING:

1. Protect fabric air dispersion systems from damage during shipping, storage and
handling.

2. Where possible, store products inside and protect from weather. Where
necessary to store outside, store above grade and enclose with a vented
waterproof wrapping.
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PART 2 - PRODUCTS

2.1

A.

2.2

2.3

MANUFACTURERS

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

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

2. Manufacturers: Subject to compliance with requirements, provide products by
one of the manufacturers specified.

SHEET METAL MATERIALS

Comply with SMACNA's "HVAC Duct Construction Standards--Metal and Flexible" for
acceptable materials, material thicknesses, and duct construction methods, unless
otherwise indicated. Sheet metal materials shall be free of pitting, seam marks, roller
marks, stains, discolorations, and other imperfections.

Galvanized Sheet Steel: Lock-forming quality; complying with ASTM A 653/A 653M
and having G90 (Z275) coating designation; ducts shall have mill-phosphatized finish
for surfaces exposed to view.

Reinforcement Shapes and Plates: Galvanized-steel reinforcement where installed on
galvanized sheet metal ducts.

Tie Rods: Galvanized steel, 1/4-inch (6-mm) minimum diameter for lengths 36 inches
(900 mm) or less; 3/8-inch (10-mm) minimum diameter for lengths longer than 36
inches (900 mm).

SEALANT MATERIALS
Joint and Seam Tape: 2 inches (50 mm) wide; glass-fiber-reinforced fabric.

Tape Sealing System: Woven-fiber tape impregnated with gypsum mineral compound
and modified acrylic/silicone activator to react exothermically with tape to form hard,
durable, airtight seal.

Water-Based Joint and Seam Sealant: Flexible, adhesive sealant, resistant to UV light
when cured, UL 723 listed, and complying with NFPA requirements for Class 1 ducts.

Solvent-Based Joint and Seam Sealant: One-part, nonsag, solvent-release-curing,
polymerized butyl sealant formulated with a minimum of 75 percent solids.

Flanged Joint Mastic: One-part, acid-curing, silicone, elastomeric joint sealant
complying with ASTM C 920, Type S, Grade NS, Class 25, Use O.
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F. Flange Gaskets: Butyl rubber or EPDM polymer with polyisobutylene plasticizer.
2.4 HANGERS AND SUPPORTS
A. Building Attachments: Concrete inserts, powder-actuated fasteners, or structural-steel
fasteners appropriate for construction materials to which hangers are being attached.

1. Use powder-actuated concrete fasteners for standard-weight aggregate
concretes or for slabs more than 4 inches (100 mm) thick.

2. Exception: Do not use powder-actuated concrete fasteners for lightweight-
aggregate concretes or for slabs less than 4 inches (100 mm) thick.

B.  Hanger Materials: Galvanized sheet steel or threaded steel rod.

1. Hangers Installed in Corrosive Atmospheres: Electrogalvanized, all-thread rods
or galvanized rods with threads painted with zinc-chromate primer after
installation.

2. Strap and Rod Sizes: Comply with SMACNA's "HVAC Duct Construction
Standards--Metal and Flexible" for steel sheet width and thickness and for steel
rod diameters.

C. Duct Attachments: Sheet metal screws, blind rivets, or self-tapping metal screws;

2.5

compatible with duct materials.

Trapeze and Riser Supports: Galvanized-steel shapes and plates complying with
ASTM A 36/A 36M.

RECTANGULAR DUCT FABRICATION

Fabricate ducts, elbows, transitions, offsets, branch connections, and other
construction according to SMACNA's "HVAC Duct Construction Standards--Metal and
Flexible" and complying with requirements for metal thickness, reinforcing types and
intervals, tie-rod applications, and joint types and intervals.

1. Lengths: Fabricate rectangular ducts in lengths appropriate to reinforcement and
rigidity class required for pressure class.

2. Deflection: Duct systems shall not exceed deflection limits according to
SMACNA's "HVAC Duct Construction Standards--Metal and Flexible."

Transverse Joints: Prefabricated slide-on joints and components constructed using
manufacturer's guidelines for material thickness, reinforcement size and spacing, and
joint reinforcement.

1. Manufacturers:

a. Ductmate Industries, Inc
b. Nexus Inc
C. Ward Industries, Inc
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C.

Formed-On Flanges: Construct according to SMACNA's "HVAC Duct Construction
Standards--Metal and Flexible," Figure 1-4, using corner, bolt, cleat, and gasket details.

1. Manufacturers:
a. Ductmate Industries, Inc or approved equal.
2. Duct Size: Maximum 30 inches (750 mm) wide and up to 2-inch wg (500-Pa)

pressure class.
3. Longitudinal Seams: Pittsburgh lock sealed with noncuring polymer sealant.

PART 3 - EXECUTION

3.1

A.

3.2

DUCT APPLICATIONS

All Ducts.

1. Supply Ducts: 3-inch wg (500 Pa) METAL

2. Return Ducts (Negative Pressure): 1-inch wg (250 Pa) METAL
DUCT INSTALLATION

Construct and install ducts according to SMACNA's "HVAC Duct Construction
Standards--Metal and Flexible," unless otherwise indicated.

Install ducts with fewest possible joints.
Install fabricated fittings for changes in directions, size, and shape and for connections.

Install couplings tight to duct wall surface with a minimum of projections into duct.
Secure couplings with sheet metal screws. Install screws at intervals of 12 inches (300
mm), with a minimum of 3 screws in each coupling.

Install ducts, unless otherwise indicated, vertically and horizontally and parallel and
perpendicular to building lines; avoid diagonal runs.

Install ducts close to walls, overhead construction, columns, and other structural and
permanent enclosure elements of building.

Install ducts with a clearance of 1 inch (25 mm), plus allowance for insulation
thickness.

Conceal ducts from view in finished spaces. Do not encase horizontal runs in solid
partitions unless specifically indicated.

Coordinate layout with suspended ceiling, fire- and smoke-control dampers, lighting
layouts, and similar finished work.
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J. Seal all joints and seams. Apply sealant to male end connectors before insertion, and
afterward to cover entire joint and sheet metal screws.

K.  Electrical Equipment Spaces: Route ducts to avoid passing through transformer vaults
and electrical equipment spaces and enclosures.

L. Non-Fire-Rated Partition Penetrations: Where ducts pass through interior partitions
and exterior walls and are exposed to view, conceal spaces between construction
openings and ducts or duct insulation with sheet metal flanges of same metal thickness
as ducts. Overlap openings on 4 sides by at least 1-1/2 inches (38 mm).

M. Fire-Rated Partition Penetrations: Where ducts pass through interior partitions and
exterior walls, install appropriately rated fire dampers, sleeves, and firestopping
sealant. Fire and smoke dampers are specified in Division 15 Section "Duct
Accessories."  Firestopping materials and installation methods are specified in
Division 7 Section "Through-Penetration Firestop Systems."

N.  Protect duct interiors from the elements and foreign materials until building is enclosed.
Follow SMACNA's "Duct Cleanliness for New Construction.

3.3 SEAM AND JOINT SEALING

A. Seal duct seams and joints according to SMACNA's "HVAC Duct Construction
Standards--Metal and Flexible" for duct pressure class indicated.

1. For pressure classes lower than 2-inch wg (500 Pa), seal transverse joints.

B.  Seal ducts before external insulation is applied.

3.4 HANGING AND SUPPORTING

A.  Support horizontal ducts within 24 inches (600 mm) of each elbow and within 48 inches
(2200 mm) of each branch intersection.

B.  Support vertical ducts at maximum intervals of 16 feet (5 m) and at each floor.

C. Install upper attachments to structures with an allowable load not exceeding one-fourth
of failure (proof-test) load.

D. Install concrete inserts before placing concrete.

E. Install powder-actuated concrete fasteners after concrete is placed and completely

cured.

1. Do not use powder-actuated concrete fasteners for lightweight-aggregate
concretes or for slabs less than 4 inches (100 mm) thick.
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3.5 CONNECTIONS

A. Make connections to equipment with flexible connectors according to Division 15
Section "Duct Accessories."

B. Comply with SMACNA's "HVAC Duct Construction Standards--Metal and Flexible" for
branch, outlet and inlet, and terminal unit connections.

END OF SECTION 15815
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SECTION 15820 - DUCT ACCESSORIES

PART 1 - GENERAL

11

A.

1.2

1.3

SUMMARY

This Section includes the following:

ourwNE

Volume dampers

Turning vanes
Duct-mounting access doors
Flexible connectors

Flexible ducts

Duct accessory hardware

SUBMITTALS

Product Data: For the following:

arwnhpE

Volume dampers

Turning vanes
Duct-mounting access doors
Flexible connectors

Flexible ducts

QUALITY ASSURANCE

Comply with NFPA 90A, "Installation of Air Conditioning and Ventilating Systems," and
NFPA 90B, "Installation of Warm Air Heating and Air Conditioning Systems."

PART 2 - PRODUCTS

2.1

MANUFACTURERS

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

1.

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

Manufacturers: Subject to compliance with requirements, provide products by
one of the manufacturers specified.
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2.2 SHEET METAL MATERIALS

A.  Comply with SMACNA's "HVAC Duct Construction Standards--Metal and Flexible" for
acceptable materials, material thicknesses, and duct construction methods, unless
otherwise indicated.

B. Galvanized Sheet Steel: Lock-forming quality; complying with ASTM A 653/A 653M
and having G90 (Z275) coating designation; ducts shall have mill-phosphatized finish
for surfaces exposed to view.

C. Stainless Steel: ASTM A 480/A 480M.

D. Aluminum Sheets: ASTM B 209 (ASTM B 209M), alloy 3003, temper H14; with mill
finish for concealed ducts and standard, 1-side bright finish for exposed ducts.

E. Extruded Aluminum: ASTM B 221 (ASTM B 221M), alloy 6063, temper T6.

F. Reinforcement Shapes and Plates: Galvanized-steel reinforcement where installed on
galvanized sheet metal ducts; compatible materials for aluminum and stainless-steel
ducts.

G. Tie Rods: Galvanized steel, 1/4-inch (6-mm) minimum diameter for lengths 36 inches
(900 mm) or less; 3/8-inch (10-mm) minimum diameter for lengths longer than 36
inches (900 mm).

2.3 VOLUME DAMPERS

A.  Manufacturers:

1. Air Balance, Inc
2. Flexmaster U.S.A., Inc
3. METALAIRE, Inc
4, Nailor Industries Inc
5. Penn Ventilation Company, Inc
6. Ruskin Company

B.  General Description: Factory fabricated, with required hardware and accessories.
Stiffen damper blades for stability. Include locking device to hold single-blade dampers
in a fixed position without vibration. Close duct penetrations for damper components to
seal duct consistent with pressure class.

C. Standard Volume Dampers: Multiple- or single-blade, parallel- or opposed-blade

design as indicated, standard leakage rating and suitable for horizontal or vertical
applications.

1.  Steel Frames: Hat-shaped, galvanized sheet steel channels, minimum of 0.064
inch (1.62 mm) thick, with mitered and welded corners; frames with flanges
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2.5

where indicated for attaching to walls and flangeless frames where indicated for
installing in ducts.

Roll-Formed Steel Blades: 0.064-inch- (1.62-mm-) thick, galvanized sheet steel.
Blade Axles: Galvanized steel.

Bearings: [Oil-impregnated bronze] [Molded synthetic] [Stainless-steel sleeve].
Tie Bars and Brackets: Galvanized steel.

abrwd

Jackshaft: 1-inch- (25-mm-) diameter, galvanized-steel pipe rotating within pipe-
bearing assembly mounted on supports at each mullion and at each end of multiple-
damper assemblies.

1. Length and Number of Mountings: Appropriate to connect linkage of each
damper in multiple-damper assembly.

Damper Hardware: Zinc-plated, die-cast core with dial and handle made of 3/32-inch-
(2.4-mm-) thick zinc-plated steel, and a 3/4-inch (19-mm) hexagon locking nut. Include
center hole to suit damper operating-rod size. Include elevated platform for insulated
duct mounting.

TURNING VANES

Fabricate to comply with SMACNA's "HVAC Duct Construction Standards--Metal and
Flexible" for vanes and vane runners. Vane runners shall automatically align vanes.

Manufactured Turning Vanes: Fabricate 1-1/2-inch- (38-mm-) wide, [single] [double]-
vane, curved blades of galvanized sheet steel set 3/4 inch (19 mm) o.c.; support with
bars perpendicular to blades set 2 inches (50 mm) o.c.; and set into vane runners
suitable for duct mounting.

1. Manufacturers:

Ductmate Industries, Inc
Duro Dyne Corp
METALAIRE, Inc

Ward Industries, Inc

apow

Acoustic Turning Vanes: Fabricate airfoil-shaped aluminum extrusions with perforated
faces and fibrous-glass fill.

DUCT-MOUNTING ACCESS DOORS
General Description: Fabricate doors airtight and suitable for duct pressure class.

Door: Double wall, duct mounting, and rectangular; fabricated of galvanized sheet
metal with insulation fill and thickness as indicated for duct pressure class. Include
vision panel where indicated. Include 1-by-1-inch (25-by-25-mm) butt or piano hinge
and cam latches.

15820 - 3
DUCT ACCESSORIES
November 03, 2016



Orange County Animal Services Building 500 SECTION 15820
HVAC Upgrades Permit Documents

2.6

1. Manufacturers:

Ductmate Industries, Inc
Flexmaster U.S.A., Inc
Greenheck

McGill AirFlow Corporation
Nailor Industries Inc

Po0TR

Frame: Galvanized sheet steel, with bend-over tabs and foam gaskets.
Provide number of hinges and locks as follows:

wnN

a. Less Than 12 Inches (300 mm) Square: Secure with two sash locks.

b. Up to 18 Inches (450 mm) Square: Two hinges and two sash locks.

C. Up to 24 by 48 Inches (600 by 1200 mm): Three hinges and two
compression latches[ with outside and inside handles].

d. Sizes 24 by 48 Inches (600 by 1200 mm) and Larger: One additional
hinge.

Door: Double wall, duct mounting, and round; fabricated of galvanized sheet metal
with insulation fill and 1-inch (25-mm) thickness. Include cam latches.

1. Manufacturers:
a. Ductmate Industries, Inc. or approved equal
2. Frame: Galvanized sheet steel, with spin-in notched frame.
Seal around frame attachment to duct and door to frame with neoprene or foam rubber.

Insulation: 1-inch- (25-mm-) thick, fibrous-glass or polystyrene-foam board.

FLEXIBLE CONNECTORS

Manufacturers:

1. Ductmate Industries, Inc
2. Duro Dyne Corp

3. Ventfabrics, Inc

4, Ward Industries, Inc

General Description:  Flame-retardant or noncombustible fabrics, coatings, and
adhesives complying with UL 181, Class 1.

Flexible Connector Fabric: Glass fabric double coated with neoprene.

1. Minimum Weight: 26 oz./sq. yd. (880 g/sqg. m).
2. Tensile Strength: 480 Ibf/inch (84 N/mm) in the warp and 360 Ibf/inch (63 N/mm)
in the filling.
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2.8

3. Service Temperature: Minus 40 to plus 200 deg F (Minus 40 to plus 93 deg C).

FLEXIBLE DUCTS
Manufacturers:

1. Flexmaster U.S.A., Inc
2. Hart & Cooley, Inc
3. McGill AirFlow Corporation

Noninsulated-Duct Connectors: UL 181, Class 1, multiple layers of aluminum laminate
supported by helically wound, spring-steel wire.

1. Pressure Rating: 10-inch wg (2500 Pa) positive and 1.0-inch wg250 Pa
negative.

2. Maximum Air Velocity: 4000 fpm (20.3 m/s).

3. Temperature Range: Minus 20 to plus 210 deg F (Minus 28 to plus 99 deg C).

Insulated-Duct Connectors: UL 181, Class 1, 2-ply vinyl film supported by helically
wound, spring-steel wire; fibrous-glass insulation; polyethylene vapor barrier film.

1. Pressure Rating: 10-inch wg (2500 Pa) positive and 1.0-inch wg (250 Pa)
negative.

2. Maximum Air Velocity: 4000 fpm (20.3 m/s).

3. Temperature Range: Minus 10 to plus 160 deg F (Minus 23 to plus 71 deg C).

Flexible Duct Clamps: Stainless-steel band with cadmium-plated hex screw to tighten
band with a worm-gear action, in sizes 3 through 18 inches (75 to 450 mm) to suit duct
size.

DUCT ACCESSORY HARDWARE

Instrument Test Holes: Cast iron or cast aluminum to suit duct material, including
screw cap and gasket. Size to allow insertion of pitot tube and other testing
instruments and of length to suit duct insulation thickness.

Adhesives: High strength, quick setting, neoprene based, waterproof, and resistant to
gasoline and grease.
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PART 3 - EXECUTION

3.1

A.

APPLICATION AND INSTALLATION

Install duct accessories according to applicable details in SMACNA's "HVAC Duct
Construction Standards--Metal and Flexible" for metal ducts and in NAIMA AH116,
"Fibrous Glass Duct Construction Standards," for fibrous-glass ducts.

Provide duct accessories of materials suited to duct materials; use galvanized-steel
accessories in galvanized-steel and fibrous-glass ducts, stainless-steel accessories in
stainless-steel ducts, and aluminum accessories in aluminum ducts.

Install volume dampers in ducts with liner; avoid damage to and erosion of duct liner.
Provide test holes at fan inlets and outlets and elsewhere as indicated.

Install duct access doors to allow for inspecting, adjusting, and maintaining accessories
as follows:

1. On both sides of duct colls.

2. Downstream from volume dampers], turning vanes,] and equipment.

3 Adjacent to fire or smoke dampers, providing access to reset or reinstall fusible
links.

4, To interior of ducts for cleaning; before and after each change in direction, at
maximum 50-foot (15-m) spacing.

5. On sides of ducts where adequate clearance is available.

Install the following sizes for duct-mounting, rectangular access doors:

One-Hand or Inspection Access: 8 by 5 inches (200 by 125 mm).
Two-Hand Access: 12 by 6 inches (300 by 150 mm).

Head and Hand Access: 18 by 10 inches (460 by 250 mm).
Head and Shoulders Access: 21 by 14 inches (530 by 355 mm).
Body Access: 25 by 14 inches (635 by 355 mm).

Body Plus Ladder Access: 25 by 17 inches (635 by 430 mm).

ogrwNE

Label access doors according to Division 15 Section "Mechanical Identification."

Install flexible connectors for metal ducts connecting to grilles at all walls penetrating
into auditorium area from mechanical rooms. Provide additional wrap insulation over
flexible connector.

Install flexible connectors immediately adjacent to equipment in ducts associated with
fans and motorized equipment supported by vibration isolators.

Connect diffusers or light troffer boots to low pressure ducts with maximum 60-inch
(1500-mm) lengths of flexible duct clamped or strapped in place.
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K.  Connect flexible ducts to metal ducts with adhesive plus sheet metal screws.

L. Install duct test holes where indicated and required for testing and balancing purposes.

3.2 ADJUSTING
A.  Adjust duct accessories for proper settings.
B. Final positioning of manual-volume dampers is specified in Division 15 Section

"Testing, Adjusting, and Balancing."

END OF SECTION 15820
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PART 1 - GENERAL

11 RELATED DOCUMENTS

A.

All work of this Division shall be coordinated and provided by the single Building
Management System (BMS) Contractor.

The work of this Division shall be scheduled, coordinated, and interfaced with the
associated work of other trades. Reference the Division 15 Sections for details.

The work of this Division shall be as required by the Specifications, Point
Schedules and Drawings.
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D.

If the BMS Contractor believes there are conflicts or missing information in the
project documents, the Contractor shall promptly request clarification and
instruction from the design team.

1.2 DEFINITIONS

A.

Analog: A continuously variable system or value not having discrete levels.
Typically exists within a defined range of limiting values.

Binary: A two-state system where an “ON” condition is represented by one
discrete signal level and an “OFF” condition is represented by a second discrete
signal level.

Building Management System (BMS): The total integrated system of fully
operational and functional elements, including equipment, software,
programming, and associated materials, to be provided by this Division BMS
Contractor and to be interfaced to the associated work of other related trades.

BMS Contractor: The single Contractor to provide the work of this Division. This
Contractor shall be the primary manufacturer, installer, commissioner and
ongoing service provider for the BMS work.

Control Sequence: An BMS pre-programmed arrangement of software
algorithms, logical computation, target values and limits as required to attain the
defined operational control objectives.

Direct Digital Control: The digital algorithms and pre-defined arrangements
included in the BMS software to provide direct closed-loop control for the
designated equipment and controlled variables. Inclusive of Proportional,
Derivative and Integral control algorithms together with target values, limits,
logical functions, arithmetic functions, constant values, timing considerations and
the like.

BMS Network: The total digital on-line real-time interconnected configuration of
BMS digital processing units, workstations, panels, sub-panels, controllers,
devices and associated elements individually known as network nodes. May exist
as one or more fully interfaced and integrated sub-networks, LAN, WAN or the
like.

Node: A digitally programmable entity existing on the BMS network.

BMS Integration: The complete functional and operational interconnection and
interfacing of all BMS work elements and nodes in compliance with all applicable
codes, standards and ordinances so as to provide a single coherent BMS as
required by this Division.

Provide: The term “Provide” and its derivatives when used in this Division shall
mean to furnish, install in place, connect, calibrate, test, commission, warrant,
document and supply the associated required services ready for operation.

PC: IBM-compatible Personal Computer from a recognized major manufacturer

Furnish: The term “Furnish” and its derivatives when used in this Division shall
mean supply at the BMS Contractor’s cost to the designated third party trade
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contractor for installation. BMS Contractor shall connect furnished items to the
BMS, calibrate, test, commission, warrant and document.

M.  Wiring: The term “Wiring” and its derivatives when used in this Division shall
mean provide the BMS wiring and terminations.

N. Install: The term “Install” and its derivatives when used in this Division shall mean
receive at the jobsite and mount.

O. Protocol: The term “protocol” and its derivatives when used in this Division shall
mean a defined set of rules and standards governing the on-line exchange of
data between BMS network nodes.

P.  Software: The term “software” and its derivatives when used in this Division shall
mean all of programmed digital processor software, preprogrammed firmware and
project specific digital process programming and database entries and definitions
as generally understood in the BMS industry for real-time, on-line, integrated BMS
configurations.

Q. The use of words in the singular in these Division documents shall not be
considered as limiting when other indications in these documents denote that
more than one such item is being referenced.

R.  Headings, paragraph numbers, titles, shading, bolding, underscores, clouds and
other symbolic interpretation aids included in the Division documents are for
general information only and are to assist in the reading and interpretation of
these Documents.

S.  The following abbreviations and acronyms may be used in describing the work of

this Division:

ADC - Analog to Digital Converter

Al - Analog Input

AN - Application Node

ANSI - American National Standards Institute

AO - Analog Output

ASCII - American Standard Code for Information
Interchange

ASHRAE American Society of Heating, Refrigeration and Air
Conditioning Engineers

AWG - American Wire Gauge

CPU - Central Processing Unit

CRT - Cathode Ray Tube

DAC - Digital to Analog Converter

DDC - Direct Digital Control

DI - Digital Input

DO Digital Output

EEPROM Electronically Erasable Programmable Read Only
Memory

EMI Electromagnetic Interference

FAS Fire Alarm Detection and Annunciation
System

GUI Graphical User Interface

HOA Hand-Off-Auto
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ID - Identification
IEEE - Institute of Electrical and Electronics Engineers
I/0 - Input/Output
LAN - Local Area Network
LCD - Liquid Crystal Display
LED - Light Emitting Diode
MCC - Motor Control Center
NC - Normally Closed
NIC - Not In Contract
NO - Normally Open
ows - Operator Workstation
OAT - Outdoor Air Temperature
PC - Personal Computer
RAM - Random Access Memory
RF - Radio Frequency
RFI - Radio Frequency Interference
RH - Relative Humidity
ROM - Read Only Memory
RTD - Resistance Temperature Device
SPDT - Single Pole Double Throw
SPST - Single Pole Single Throw
XVGA - Extended Video Graphics Adapter
TBA - To Be Advised
TCP/IP - Transmission Control Protocol/Internet
Protocol
TTD - Thermistor Temperature Device
UPS - Uninterruptible Power Supply
VAC - Volts, Alternating Current
VAV - Variable Air Volume
VvDC - Volts, Direct Current
WAN - Wide Area Network

1.3 BMS DESCRIPTION

A.

The Building Management System (BMS) shall be a complete system designed
for use with the enterprise IT systems. This functionality shall extend into the
equipment rooms. Devices residing on the automation network located in
equipment rooms and similar shall be fully IT compatible devices that mount and
communicate directly on the IT infrastructure in the facility. Contractor shall be
responsible for coordination with the owner’s IT staff to ensure that the BMS will
perform in the owner’s environment without disruption to any of the other activities
taking place on that LAN.

All points of user interface shall be on standard PCs that do not require the
purchase of any special software from the BMS manufacturer for use as a
building operations terminal. The primary point of interface on these PCs will be a
standard Web Browser.

Where necessary and as dictated elsewhere in these Specifications, Servers shall
be used for the purpose of providing a location for extensive archiving of system
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configuration data, and historical data such as trend data and operator
transactions. All data stored will be through the use of a standard data base
platform: Microsoft SQL Server Express or Microsoft SQL Server as dictated
elsewhere in this specification.

D.  The work of the single BMS Contractor shall be as defined individually and
collectively in all Sections of this Division specifications together with the
associated Point Sheets and Drawings and the associated interfacing work as
referenced in the related documents.

E. The BMS work shall consist of the provision of all labor, materials, tools,
equipment, software, software licenses, software configurations and database
entries, interfaces, wiring, tubing, installation, labeling, engineering, calibration,
documentation, samples, submittals, testing, commissioning, training services,
permits and licenses, transportation, shipping, handling, administration,
supervision, management, insurance, temporary protection, cleaning, cutting and
patching, warranties, services, and items, even though these may not be
specifically mentioned in these Division documents which are required for the
complete, fully functional and commissioned BMS.

F.  Provide a complete, neat and workmanlike installation. Use only manufacturer
employees who are skilled, experienced, trained, and familiar with the specific
equipment, software, standards and configurations to be provided for this Project.

G. Manage and coordinate the BMS work in a timely manner in consideration of the
Project schedules. Coordinate with the associated work of other trades so as to
not impede or delay the work of associated trades.

H.  The BMS as provided shall incorporate, at minimum, the following integrated
features, functions and services:

1. Operator information, alarm management and control functions.
2. Enterprise-level information and control access.

3. Information management including monitoring, transmission, archiving,
retrieval, and reporting functions.

Diagnostic monitoring and reporting of BMS functions.
Offsite monitoring and management access.

Energy management

Standard applications for terminal HVAC systems.

© N o g A

Indoor Air Quality monitoring and control

1.4 QUALITY ASSURANCE

A. General

1. The Building Management System Contractor shall be the primary
manufacturer-owned branch office that is regularly engaged in the
engineering, programming, installation and service of total integrated
Building Management Systems.
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The BMS Contractor shall be a recognized national manufacturer, installer
and service provider of BMS.

The BMS Contractor shall have a branch facility within a 50-mile radius of
the job site supplying complete maintenance and support services on a 24
hour, 7-day-a-week basis. Maximum response time shall be 3 hours.

As evidence and assurance of the contractor’s ability to support the
Owner's system with service and parts, the contractor must have been in
the BMS business for at least the last ten (10) years and have successfully
completed total projects of at least 10 times the value of this contract in
each of the preceding five years.

The Building Management System architecture shall consist of the
products of a manufacturer regularly engaged in the production of Building
Management Systems, and shall be the manufacturer’s latest standard of
design at the time of bid.

Single source responsibility of supplier shall be the complete installation
and proper operation of the BAS and control system and shall include
debugging and proper calibration of each component in the entire system
both existing and new.

B.  Workplace Safety And Hazardous Materials

1.
2.

Provide a safety program in compliance with the Contract Documents.

The BMS Contractor shall have a corporately certified comprehensive
Safety Certification Manual and a designated Safety Supervisor for the
Project.

The Contractor and its employees and subtrades shall comply with federal,
state and local safety regulations.

The Contractor shall ensure that all subcontractors and employees have
written safety programs in place that covers their scope of work, and that
their employees receive the training required by the OSHA have jurisdiction
for at least each topic listed in the Safety Certification Manual.

Hazards created by the Contractor or its subcontractors shall be eliminated
before any further work proceeds.

Hazards observed but not created by the Contractor or its subcontractors
shall be reported to either the General Contractor or the Owner within the
same day. The Contractor shall be required to avoid the hazard area until
the hazard has been eliminated.

The Contractor shall sign and date a safety certification form prior to any
work being performed, stating that the Contractors’ company is in full
compliance with the Project safety requirements.
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The Contractor’s safety program shall include written policy and
arrangements for the handling, storage and management of all hazardous
materials to be used in the work in compliance with the requirements of the
AHJ at the Project site.

The Contractor’'s employees and subcontractor’s staff shall have received
training as applicable in the use of hazardous materials and shall govern
their actions accordingly.

C.  Quality Management Program

1.

Designate a competent and experienced employee to provide BMS Project
Management. The designated Project Manger shall be empowered to
make technical, scheduling and related decisions on behalf of the BMS
Contractor. At a minimum, the Project Manager shall:

a. Manage the scheduling of the work to ensure that adequate materials,

labor and other resources are available as needed.

b. Manage the financial aspects of the BMS Contract.

C. Coordinate as necessary with other trades.

d. Be responsible for the work and actions of the BMS workforce on site.

15 REFERENCES

A.  All work shall conform to the following Codes and Standards, as applicable:

© N o s wDdh R

10.
11.
12.
13.
14.

15.
16.

National Fire Protection Association (NFPA) Standards.
National Electric Code (NEC) and applicable local Electric Code.
Underwriters Laboratories (UL) listing and labels.

UL 864 UUKL Smoke Control

UL 268 Smoke Detectors.

UL 916 Energy Management

NFPA 70 - National Electrical Code.

NFPA 90A - Standard For The Installation Of Air Conditioning And
Ventilating Systems.

NFPA 92A and 92B Smoke Purge/Control Equipment.
Factory Mutual (FM).

American National Standards Institute (ANSI).
National Electric Manufacturer’s Association (NEMA).
American Society of Mechanical Engineers (ASME).

American Society of Heating, Refrigerating and Air Conditioning Engineers
(ASHRAE)

Air Movement and Control Association (AMCA).
Institute of Electrical and Electronic Engineers (IEEE).
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17. American Standard Code for Information Interchange (ASCII).

18. Electronics Industries Association (EIA).
19. Occupational Safety and Health Administration (OSHA).
20. American Society for Testing and Materials (ASTM).

21. Federal Communications Commission (FCC) including Part 15, Radio

Frequency Devices.

22.  Americans Disability Act (ADA)
23. ANSI/EIA 909.1-A-1999 (LonWorks)

24  ANSI/ASHRAE Standard 195-2004 (BACnet)

SECTION 15900
Permit Documents

B. Inthe case of conflicts or discrepancies, the more stringent regulation shall apply.
C.  All work shall meet the approval of the Authorities Having Jurisdiction at the

project site.

1.6 WORK BY OTHERS

Note: Include responsibility matrix as required for project coordination
and common practice of the specifier.

A) The demarcation of work and responsibilities between the BMS Contractor and
other related trades shall be as outlined in the BMS RESPONSIBILITY MATRIX

BMS RESPONSIBILITY MATRIX
WORK FURNISH | INSTALL Low Volt. LINE
WIRING/TUB POWER
E
BMS low voltage and communication BMS BMS BMS N/A
wiring
BMS conduits and raceway BMS BMS BMS BMS
Automatic dampers BMS 15 N/A N/A
Manual valves 15 15 N/A N/A
Automatic valves BMS 15 BMS N/A
Pipe insertion devices and taps BMS 15 BMS BMS
including thermowells, flow and
pressure stations.
BMS Current Switches. BMS BMS BMS N/A
BMS Control Relays BMS BMS BMS N/A
All BMS Nodes, equipment, housings, BMS BMS BMS BMS
enclosures and panels.
Smoke Detectors 16 16 16 16
Fire/Smoke Dampers 15 15 BMS 16
Fire Dampers 15 15 N/A N/A
VFDs 15 16 BMS 16
Fire Alarm shutdown relay interlock 16 16 16 16
wiring
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Fire Alarm smoke control relay 16 16 BMS 16
interlock wiring

Starters, HOA switches 16 16 N/A 16
Control damper actuators BMS BMS BMS 16

1.7 SUBMITTALS

A.  Shop Drawings, Product Data, and Samples

1.

The BMS contractor shall submit its qualifications to the Owner’s
Authorized Representative after bidding has been completed but prior to
the submittal of shop drawings. These qualifications shall be submitted
within 15 days of contract award.

Once the BMS contractor receives approval from the OAR for their
qualifications, the BMS contractor shall submit a list of all shop drawings
with submittals dates within 45 days of contract award.

Submittals shall be in defined packages. Each package shall be complete
and shall only reference itself and previously submitted packages. The
packages shall be as approved by the Architect and Engineer for Contract
compliance.

Allow 15 working days for the review of each package by the Architect and
Engineer in the scheduling of the total BMS work.

Equipment and systems requiring approval of local authorities must comply
with such regulations and be approved. Filing shall be at the expense of
the BMS Contractor where filing is necessary. Provide a copy of all related
correspondence and permits to the Owner.

Prepare an index of all submittals and shop drawings for the installation.
Index shall include a shop drawing identification number, Contract
Documents reference and item description.

The BMS Contractor shall correct any errors or omissions noted in the first
review.

At a minimum, submit the following:

a. BMS network architecture diagrams including all nodes and
interconnections.

b. Systems schematics, sequences and flow diagrams.

C. Points schedule for each point in the BMS, including: Point Type,
Object Name, Expanded ID, Display Units, Controller type, and
Address.

d. Samples of Graphic Display screen types and associated menus.

e. Detailed Bill of Material list for each system or application, identifying
guantities, part numbers, descriptions, and optional features.

f. Control Damper Schedule including a separate line for each damper
provided under this section and a column for each of the damper
attributes, including: Code Number, Fail Position, Damper Type,
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Damper Operator, Duct Size, Damper Size, Mounting, and Actuator
Type.

¢  Control Valve Schedules including a separate line for each valve
provided under this section and a column for each of the valve
attributes: Code Number, Configuration, Fail Position, Pipe Size,
Valve Size, Body Configuration, Close off Pressure, Capacity, Valve
CV, Design Pressure, and Actuator Type.

h. Details of all BMS interfaces and connections to the work of other
trades.

i. Product data sheets or marked catalog pages including part number,
photo and description for all products including software.

1.8 RECORD DOCUMENTATION

A.  Operation and Maintenance Manuals

1. Three (3) copies of the Operation and Maintenance Manuals shall be
provided to the Owner's Representative upon completion of the project.
The entire Operation and Maintenance Manual shall be furnished on
Compact Disc media, and include the following for the BMS provided:

a. Table of contents.

b. As-built system record drawings. Computer Aided Drawings (CAD)
record drawings on the latest version of AUTOCADD shall represent
the as-built condition of the system and incorporate all information
supplied with the approved submittal.

C. Manufacturers product data sheets or catalog pages for all products
including software.

d. System Operator’s manuals.

e. Archive copy of all site-specific databases and sequences.

f. BMS network diagrams.

g. Interfaces to all third-party products and work by other trades.

2. The Operation and Maintenance Manual CD shall be self-contained, and
include all necessary software required to access the product data sheets.
A logically organized table of contents shall provide dynamic links to view
and print all product data sheets. Viewer software shall provide the ability
to display, zoom, and search all documents.

1.9 WARRANTY

A.  Standard Material and Labor Warranty:
1. Provide a two-year labor and material warranty on the BMS.

2. The BMS contractor shall include in his bid a total of 4 visits to the building
beginning 6 months after project completion and every six months
thereafter to assess the entire controls system with a County technician to
verify that the BMS controls are working properly. Any deficiencies with the
BMS system uncovered during the review shall be immediately corrected
by the BMS contractor.
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3. If within twelve (12) months from the date of acceptance of product, upon
written notice from the owner, it is found to be defective in operation,
workmanship or materials, it shall be replaced, repaired or adjusted at the
option of the BMS Contractor at the cost of the BMS Contractor.

4. Maintain an adequate supply of materials within 50 miles of the Project site
such that replacement of key parts and labor support, including
programming. Warranty work shall be done during BMS Contractor’s
normal business hours.

5. The maximum service response time during the two year warranty period is
3 hours.

6. The BAS contractor shall include in his bid provisions for furnishing and
installing all software and hardware updates issued by the BMS
manufacturer through the conclusion of the two year warranty period.

PART 2 - DOCUMENTS

2.1 GENERAL DESCRIPTION

A.

The Building Management System (BMS) shall use an open architecture and fully
support a multi-vendor environment. To accomplish this effectively, the BMS
shall support open communication protocol standards and integrate a wide variety
of third-party devices and applications. The system shall be designed for use on
the Internet, or intranets using off the shelf, industry standard technology
compatible with other owner provided networks.

The Building Management System shall consist of the following:
Standalone Network Automation Engine(s)
Field Equipment Controller(s)
Input/Output Module(s)
Local Display Device(s)

Distributed User Interface(s)

Network processing, data storage and communications equipment

1.

2

3

4

5. Portable Operator's Terminal(s)

6

7

7 Other components required for a complete and working BMS

The system shall be modular in nature, and shall permit expansion of both
capacity and functionality through the addition of sensors, actuators, controllers
and operator devices, while re-using existing controls equipment.

System architectural design shall eliminate dependence upon any single device
for alarm reporting and control execution.

1.  The failure of any single component or network connection shall not
interrupt the execution of control strategies at other operational devices.
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2. The System shall maintain all settings and overrides through a system
reboot.

E. System architectural design shall eliminate dependence upon any single device
for alarm reporting and control execution.

F.  Acceptable Manufacturers

1) Johnson Controls, Metasys
2) The Trane Company, Tracer Summit
3) Automated Logic

The Owner will not accept any BMS controls manufacturers other than the three
companies listed above.

2.2 BMS ARCHITECTURE

A. Automation Network

1. The automation network shall be based on a PC industry standard of
Ethernet TCP/IP. Where used, LAN controller cards shall be standard “off
the shelf’ products available through normal PC vendor channels.

2. The BMS shall network multiple user interface clients, automation engines,
system controllers and application-specific controllers.

3. The automation network shall be capable of operating at a communication
speed of 100 Mbps, with full peer-to-peer network communication.

4, Network Automation Engines (NAE) shall reside on the automation
network.

5. The automation network will be compatible with other enterprise-wide
networks. Where indicated, the automation network shall be connected to
the enterprise network and share resources with it by way of standard
networking devices and practices.

B. Control Network

1. Network Automation Engines (NAE) shall provide supervisory control over
the control network and shall support the following communication
protocols:

a. BACnet Standard MS/TP Bus Protocol ASHRAE SSPC-135, Clause 9
¢ The NAE shall be BACnhet Testing Labs (BTL) certified and
carry the BTL Label.
0 The NAE shall be tested and certified as a BACnet Building
Controller (B-BC).
b. LonWorks enabled devices using the Free Topology Transceiver
(FTT-10a).
2. Control networks shall provide either “Peer-to-Peer,” Master-Slave, or
Supervised Token Passing communications, and shall operate at a
minimum communication speed of 9600 baud.
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3. DDC Controllers shall reside on the control network.

4, Control network communication protocol shall be BACnet Standard MS/TP
Bus Protocol ASHRAE SSPC-135.

5. A BACnet Protocol Implementation Conformance Statement (PICS) shall
be provided for each controller device (master or slave) that will
communicate on the BACnet MS/TP Bus.

6. The PICS shall be submitted 10 days prior to bidding.

C. Integration

1. BACnet Protocol Integration - BACnet

a. The neutral protocol used between systems will be BACnet over
Ethernet and comply with the ASHRAE BACnet standard 135-2003.

b. A complete Protocol Implementation Conformance Statement (PICS)
shall be provided for all BACnet system devices.

C. The ability to command, share point object data, change of state
(COS) data and schedules between the host and BACnet systems
shall be provided.

2.3 USER INTERFACE

A. Distributed Web Based User Interface

1. Provisions shall be made so that County personnel shall be able to access
the BMS system in both of the following manners:
a. From an IP address via any offsite County computer.
b. Connection at the building level on site via a laptop computer by a
County technician.

2. Allfeatures and functions of the dedicated user interface previously defined
in this document shall be available on any computer connected directly or
via a wide area or virtual private network (WAN/VPN) to the automation
network and conforming to the following specifications.

3.  The software shall run on the Microsoft Internet Explorer (6.0 or higher)
browser supporting the following functions:

0 Configuration
Commissioning
Data Archiving
Monitoring
Commanding
System Diagnostics

ST O

B.  User Interface Application Components

1. Operator Interface

a. An integrated browser based client application shall be used as the
user operator interface program.
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b. The System shall employ an event-driven rather than a device polling
methodology to dynamically capture and present new data to the user.
C. All Inputs, Outputs, Setpoints, and all other parameters as defined
within Part 3, shown on the design drawings, or required as part of the
system software, shall be displayed for operator viewing and
modification from the operator interface software.
d. The user interface software shall provide help menus and instructions
for each operation and/or application.
e. The system shall support customization of the Ul configuration and a
home page display for each operator.
f. The system shall support user preferences in the following screen
presentations:
O Alarm
¢ Trend
¢ Display
¢ Applications
g. All controller software operating parameters shall be displayed for the
operator to view/modify from the user interface. These include:
setpoints, alarm limits, time delays, PID tuning constants, run-times,
point statistics, schedules, and so forth.
h. The Operator Interface shall incorporate comprehensive support for
functions including, but not necessarily limited to, the following:
¢ User access for selective information retrieval and control
command execution
Monitoring and reporting
Alarm, non-normal, and return to normal condition annunciation
Selective operator override and other control actions
Information archiving, manipulation, formatting, display and
reporting
BMS internal performance supervision and diagnostics
On-line access to user HELP menus
0 On-line access to current BMS as-built records and
documentation
¢ Means for the controlled re-programming, re-configuration of
BMS operation and for the manipulation of BMS database
information in compliance with the prevailing codes, approvals
and regulations for individual BMS applications
i. The system shall support a list of application programs configured by
the users that are called up by the following means:
¢ The Tools Menu
0 Hyperlinks within the graphics displays
0 Key sequences
J- The operation of the control system shall be independent of the user
interface, which shall be used for operator communications only.
Systems that rely on an operator workstation to provide supervisory
control over controller execution of the sequences of operations or
system communications shall not be acceptable.

SO

S <O
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2. Navigation Trees

a.

The system will have the capability to display multiple navigation trees
that will aid the operator in navigating throughout all systems and
points connected. At minimum provide a tree that identifies all
systems on the networks.

Provide the ability for the operator to add custom trees. The operator
will be able to define any logical grouping of systems or points and
arrange them on the tree in any order. It shall be possible to nest
groups within other groups. Provide at minimum 5 levels of nesting.
The navigation trees shall be “dockable” to other displays in the user
interface such as graphics. This means that the trees will appear as
part of the display, but can be detached and then minimized to the
Windows task bar or closed altogether. A simple keystroke will
reattach the navigation to the primary display of the user interface.

3. Alarms

a.

Alarms shall be routed directly from Network Automation Engines to
PCs and servers. It shall be possible for specific alarms from specific
points to be routed to specific PCs and servers. The alarm
management portion of the user interface shall, at the minimum,
provide the following functions:

¢ Log date and time of alarm occurrence.

¢ Generate a “Pop-Up” window, with audible alarm, informing a
user that an alarm has been received.

0 Allow a user, with the appropriate security level, to
acknowledge, temporarily silence, or discard an alarm.

¢ Provide an audit trail on hard drive for alarms by recording user
acknowledgment, deletion, or disabling of an alarm. The audit
trail shall include the name of the user, the alarm, the action
taken on the alarm, and a time/date stamp.

0 Provide the ability to direct alarms to an e-mail address or
alphanumeric pager. This must be provided in addition to the
pop up window described above. Systems that use e-mail and
pagers as the exclusive means of annunciating alarms are not
acceptable.

0 Any attribute of any object in the system may be designated to
report an alarm.

Alarms shall also be routed directly from network automation engines
to email addresses; or as alarms to pagers and text messages to cell
phones as designated by the owner.

The BMS shall annunciate diagnostic alarms indicating system failures
and non-normal operating conditions.

The BMS shall allow a minimum of 4 categories of alarm sounds
customizable through user defined wav.files.

The BMS shall annunciate application alarms at minimum, as required
by Part 3.
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4. Reports and Summaries

a. Reports and Summaries shall be generated and directed to the user
interface displays, with subsequent assignment to printers, or disk. As
a minimum, the system shall provide the following reports:

All points in the BMS

All points in each BMS application

All points in a specific controller

All points in a user-defined group of points

All points currently in alarm

All points locked out

All BMS schedules

All user defined and adjustable variables, schedules, interlocks

and the like.

b. Summaries and Reports shall be accessible via standard Ul functions
and not dependent upon custom programming or user defined HTML
pages.

C. Selection of a single menu item, tool bar item, or tool bar button shall
print any displayed report or summary on the system printer for use as
a building management and diagnostics tool.

d. The system shall allow for the creation of custom reports and queries
via a standard web services XML interface and commercial off-the-
shelf software such as Microsoft Access, Microsoft Excel, or Crystal
Reports.

5. Schedules

a. A graphical display for time-of-day scheduling and override scheduling
of building operations shall be provided. At a minimum, the following
functions shall be provided:

0 Weekly schedules
¢ Exception Schedules
¢ Monthly calendars

b.  Weekly schedules shall be provided for each group of equipment with
a specific time use schedule.

C. It shall be possible to define one or more exception schedules for
each schedule including references to calendars

d. Monthly calendars shall be provided that allow for simplified
scheduling of holidays and special days for a minimum of five years in
advance. Holidays and special days shall be user-selected with the
pointing device or keyboard, and shall automatically reschedule
equipment operation as previously defined on the exception
schedules.

e. Changes to schedules made from the User Interface shall directly
modify the Network Automation Engine schedule database.

f. Schedules and Calendars shall comply with ASHRAE SP135/2003
BACnet Standard.

g.  Selection of a single menu item or tool bar button shall print any
displayed schedule on the system printer for use as a building
management and diagnostics tool.

ST O
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6. Password

a.

Multiple-level password access protection shall be provided to allow
the user/manager to user interface control, display, and database
manipulation capabilities deemed appropriate for each user, based on
an assigned password.

Each user shall have the following: a user name (24 characters
minimum), a password (12 characters minimum), and access levels.
The system shall allow each user to change his or her password at
will.
When entering or editing passwords, the system shall not echo the
actual characters for display on the monitor.
A minimum of five levels of access shall be supported individually or in
any combination as follows:

O Level 1 = View Data
Level 2 = Command
Level 3 = Operator Overrides
Level 4 = Database Modification
Level 5 = Database Configuration
Level 6 = All privileges, including Password Add/Modify
A minimum of 100 unique passwords shall be supported.
Operators shall be able to perform only those commands available for
their respective passwords. Display of menu selections shall be limited
to only those items defined for the access level of the password used
to log-on.
The system shall automatically generate a report of log-on/log-off and
system activity for each user. Any action that results in a change in the
operation or configuration of the control system shall be recorded,
including: modification of point values, schedules or history collection
parameters, and all changes to the alarm management system,
including the acknowledgment and deletion of alarms.

SO

7. Screen Manager

a.

The User Interface shall be provided with screen management
capabilities that allow the user to activate, close, and simultaneously
manipulate a minimum of 4 active display windows plus a network or
user defined navigation tree.

8. Dynamic Color Graphics

a.

The graphics application program shall be supplied as an integral part
of the User Interface. Browser or Workstation applications that rely
only upon HTML pages shall not be acceptable.
The graphics applications shall include a create/edit function and a
runtime function. The system architecture shall support an unlimited
number of graphics documents (graphic definition files) to be
generated and executed.
The graphics shall be able to display and provide animation based on
real-time data that is acquired, derived, or entered.
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C. Graphics runtime functions — A maximum of 16 graphic applications
shall be able to execute at any one time on a user interface or
workstation with 4 visible to the user. Each graphic application shall be
capable of the following functions:

0 All graphics shall be fully scalable

0 The graphics shall support a maintained aspect ratio.

¢ Multiple fonts shall be supported.

¢ Unique background shall be assignable on a per graphic basis.

0 The color of all animations and values on displays shall indicate
if the status of the object attribute.

d. Operation from graphics — It shall be possible to change values
(setpoints) and states in system controlled equipment by using drop-
down windows accessible via the pointing device

e. Graphic editing tool — A graphic editing tool shall be provided that
allows for the creation and editing of graphic files. The graphic editor
shall be capable of performing/defining all animations, and defining all
runtime binding.

¢ The graphic editing tool shall in general provide for the creation
and positioning of point objects by dragging from tool bars or
drop-downs and positioning where required.

¢ In addition, the graphic editing tool shall be able to add
additional content to any graphic by importing backgrounds in
the SVG, BMP or JPG file formats.

f. Aliasing — Many graphic displays representing part of a building and
various building components are exact duplicates, with the exception
that the various variables are bound to different field values.
Consequently, it shall be possible to bind the value of a graphic
display to aliases, as opposed to the physical field tags.

9. Historical trending and data collection

a. Each Automation Engine shall store trend and point history data for all

analog and digital inputs and outputs, as follows:
0 Any point, physical or calculated, may be designated for
trending. Three methods of collection shall be allowed:
Defined time interval
Upon a change of value
0 Each Automation Engine shall have the capability to store
multiple samples for each physical point and software variable
based upon available memory, including an individual sample
time/date stamp. Points may be assigned to multiple history
trends with different collection parameters.

b. Trend and change of value data shall be stored within the engine and
uploaded to a dedicated trend database or exported in a selectable
data format via a provided data export utility. Uploads to a dedicated
database shall occur based upon one of the following: user-defined
interval, manual command, or when the trend buffers are full. Exports
shall be as requested by the user or on a time scheduled basis.
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The system shall provide a configurable data storage subsystem for
the collection of historical data. Data can be stored in either Microsoft
Access or SQL database format.

10. Trend data viewing and analysis

a.

b.

Provide a trend viewing utility that shall have access to all database
points.

It shall be possible to retrieve any historical database point for use in
displays and reports by specifying the point name and associated
trend name.

The trend viewing utility shall have the capability to define trend study
displays to include multiple trends

Displays shall be able to be single or stacked graphs with on-line
selectable display characteristics, such as ranging, color, and plot
style.

Display magnitude and units shall both be selectable by the operator
at any time without reconfiguring the processing or collection of data.
This is a zoom capability.

Display magnitude shall automatically be scaled to show full graphic
resolution of the data being displayed.

Trend studies shall be capable of calculating and displaying calculated
variables including highest value, lowest value and time based
accumulation.

The Display shall support the user’s ability to change colors, sample
sizes, and types of markers.

11. Database Management

a.

Where a separate SQL database is utilized for information storage the
System shall provide a Database Manager that separates the
database monitoring and managing functions by supporting two
separate windows.
Database secure access shall be accomplished using standard SQL
authentication including the ability to access data for use outside of
the Building Automation application.
The database managing function shall include summarized
information on trend, alarm, event, and audit for the following
database management actions:
¢ Backup
0 Purge
0 Restore
The Database Manager shall support four tabs:
0 Statistics — shall display Database Server information and
Trend, Alarm (Event), and Audit information on the Databases.
0 Maintenance — shall provide an easy method of purging
records from the Server trend, alarm (event), and audit
databases by supporting separate screens for creating a
backup prior to purging, selecting the database, and allowing
for the retention of a selected number of day’s data.
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Backup — Shall provide the means to create a database backup
file and select a storage location.

Restore — shall provide a restricted means of restoring a
database by requiring the user to log into an Expert Mode in
order to view the Restore screen.

e. The Status Bar shall appear at the bottom of all Database Manager
Tabs and shall provide information on the current database activity.
The following icons shall be provided:

0

ST T O

¢

Ready

Purging Record from a database
Action Failed

Refreshing Statistics

Restoring database

Shrinking a database

Backing up a database

Resetting internet information Services
Starting the Device Manager
Shutting down the Device Manager
Action successful

f. The Database Manager monitoring functions shall be accessed
through the Monitoring Settings window and shall continuously read
database information once the user has logged in.

g. The System shall provide user natification via taskbar icons and e-
mail messages when a database value has exceeded a warning or
alarm limit.

h.  The Monitoring Settings window shall have the following sections:

0 General — Shall allow the user to set and review scan intervals
and start times.

O Email — Shall allow the user to create and review e-mail and
phone text messages to be delivered when a Warning or Alarm
is generated.

O Warning — shall allow the user to define the Warning limit
parameters, set the Reminder Frequency, and link the e-malil
message.

0 Alarm — shall allow the user to define the Alarm limit
parameters, set the Reminder Frequency, and link the e-mail
message.

¢ Database login — Shall protect the system from unauthorized

database manipulation by creating a Read Access and a Write
Access for each of the Trend, Alarm (Event) and Audit
databases as well as an Expert Mode required to restore a
database.

i. The Monitoring Settings Taskbar shall provide the following
informational icons:

0

Normal — Indicates by color and size that all databases are
within their limits.
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0 Warning - Indicates by color and size that one or more
databases have exceeded their Warning limit.
¢ Alarm - Indicates by color and size that one or more databases
have exceeded their Alarm limit.
J- The System shall provide user notification via Taskbar icons and e-
mail messages when a database value has exceeded a warning or
alarm limit.

24 NETWORK AUTOMATION ENGINES(NAE)

A. Network Automation Engine

1.

The Network Automation Engine (NAE) shall be a fully user-programmable,
supervisory controller. The NAE shall monitor the network of distributed
application-specific controllers, provide global strategy and direction, and
communicate on a peer-to-peer basis with other Network Automation
Engines.

Automation network — The NAE shall reside on the automation network and
shall support a subnet of system controllers.

User Interface — Each NAE shall have the ability to deliver a web based
User Interface (Ul) as previously described. All computers connected
physically or virtually to the automation network shall have access to the
web based UL.

a. The web based Ul software shall be imbedded in the NAE. Systems
that require a local copy of the system database on the user’'s
personal computer are not acceptable.

b. The NAE shall support a minimum of four (4) concurrent users.

C. The web based user shall have the capability to access all system
data through one NAE.

d. Remote users connected to the network through an Internet Service
Provider (ISP) or telephone dial up shall also have total system
access through one NAE.

e. Systems that require the user to address more than one NAE to
access all system information are not acceptable.

f. The NAE shall have the capability of generating web based Ul
graphics. The graphics capability shall be imbedded in the NAE.

g. Systems that support Ul Graphics from a central database or require
the graphics to reside on the user’s personal computer are not
acceptable.

h. The web based Ul shall support the following functions using a
standard version of Microsoft Internet Explorer:

0 Configuration
¢ Commissioning
¢ Data Archiving
0 Monitoring
0 Commanding
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0 System Diagnostics
I. Systems that require workstation software or modified web browsers
are not acceptable.

j- The NAE shall allow temporary use of portable devices without

interrupting the normal operation of permanently connected modems.
Processor — The NAE shall be microprocessor-based with a minimum word
size of 32 bits. The NAE shall be a multi-tasking, multi-user, and real-time
digital control processor. Standard operating systems shall be employed.
NAE size and capability shall be sufficient to fully meet the requirements of
this Specification.

Memory — Each NAE shall have sufficient memory to support its own
operating system, databases, and control programs, and to provide
supervisory control for all control level devices.

Hardware Real Time Clock — The NAE shall include an integrated,
hardware-Based, real-time clock.

The NAE shall include troubleshooting LED indicators to identify the
following conditions:

Power - On/Off

Ethernet Traffic — Ethernet Traffic/No Ethernet Traffic

Ethernet Connection Speed — 10 Mbps/100 Mbps

FC Bus — Normal Communications/No Field Communications

Peer Communication — Data Traffic between NAE Devices

Run — NAE Running/NAE in Startup/NAE Shutting Down/Software Not
Running

g. Bat Fault — Battery Defective, Data Protection Battery Not Installed

h. Fault — General Fault
i.
J-

~ooo0 o

Modem RX — NAE Modem Receiving Data

Modem TX — NAE Modem Transmitting Data
Communications Ports — The NAE shall provide the following ports for
operation of operator Input/Output (1/0O) devices, such as industry-standard
computers, modems, and portable operator’s terminals.

a. USB port

b. URS-232 serial data communication port
C. RS-485 port

d. Ethernet port

Diagnostics — The NAE shall continuously perform self-diagnostics,
communication diagnosis, and diagnosis of all panel components. The
Network Automation Engine shall provide both local and remote
annunciation of any detected component failures, low battery conditions, or
repeated failures to establish communication.

Power Failure — In the event of the loss of normal power, The NAE shall
continue to operate for a user adjustable period of up to 10 minutes after
which there shall be an orderly shutdown of all programs to prevent the
loss of database or operating system software.
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a. During a loss of normal power, the control sequences shall go to the
normal system shutdown conditions. All critical configuration data
shall be saved into Flash memory.

b. Upon restoration of normal power and after a minimum off-time delay,
the controller shall automatically resume full operation without manual
intervention through a normal soft-start sequence.

11. Certification — The NAE shall be listed by Underwriters Laboratories (UL).

12. Controller network — The NAE shall support the following communication
protocols on the controller network:

a. The NAE shall support BACnet Standard MS/TP Bus Protocol
ASHRAE SSPC-135, Clause 9 on the controller network.
0 The NAE shall be BACnet Testing Labs (BTL) certified and
carry the BTL Label.
¢ The NAE shall be tested and certified as a BACnet Building
Controller (B-BC).
0 A BACnet Protocol Implementation Conformance Statement
shall be provided for the NAE.
¢ The Conformance Statements shall be submitted 10 days prior
to bidding.
¢ The NAE shall support a minimum of 50 control devices.
b. The NAE shall support LonWorks enabled devices using the Free
Topology Transceiver FTT10.
0 All LonWorks controls devices shall be LonMark certified.
¢ The NAE shall support a minimum of 64 LonWorks enabled
control devices.

2.5 Network Control Engine

1. The Network Control Engine (NCE) shall be a fully user-programmabile,
supervisory controller. The NCE shall monitor the network of distributed
application-specific controllers, provide global strategy and direction, and
communicate on a peer-to-peer basis with other Network Automation
Engines.

2. The Network Control Engine (NCE) shall be a fully user-programmable,
digital controller that includes a minimum of 33 I/O points.

3. Automation Network — The NCE shall reside on the automation network
and shall support a subnet of 32 Field controllers.

4, User Interface — Each NCE shall have the ability to deliver a web based
User Interface (Ul) as previously described. All computers connected
physically or virtually to the automation network shall have access to the
web based UL.

a. The web based Ul software shall be imbedded in the NCE. Systems
that require a local copy of the system database on the user’'s
personal computer are not acceptable.

b. The NCE shall support a minimum of two (2) concurrent users.
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C. The NCE shall have the capability of generating web based Ul
graphics. The graphics capability shall be imbedded in the NCE.

d. Systems that support Ul Graphics from a central database or require
the graphics to reside on the user’s personal computer are not
acceptable.

e.  The web based Ul shall support the following functions using a
standard version of Microsoft Internet Explorer:

¢ Configuration

Commissioning

Data Archiving

Monitoring

Commanding

¢ System Diagnostics

f. Systems that require workstation software or modified web browsers
are not acceptable.

g. The NCE shall allow temporary use of portable devices without
interrupting the normal operation of permanently connected modems.

5.  The NCE shall employ a finite state control engine to eliminate
unnecessary conflicts between control functions at crossover points in their
operational sequences. Suppliers using non-state based DDC shall
provide separate control strategy diagrams for all controlled functions in
their submittals.

0
0
0
O

6. The NCE shall be factory programmed with a continuous adaptive tuning
algorithm that senses changes in the physical environment and continually
adjusts loop tuning parameters appropriately. Controllers that require
manual tuning of loops or perform automatic tuning on command only, shall
not be acceptable.

7. The NCE shall be assembled in a plenum-rated plastic housing with
flammability rated to UL94-5VB.

8. The NCE shall support the following number and types of inputs and

outputs:
a. Ten Universal Inputs - shall be configured to monitor any of the
following:

0 Analog Input, Voltage Mode
0 Analog Input, Current Mode
¢ Analog Input, Resistive Mode
0 Binary Input, Dry Contact Maintained Mode
0 Binary Input, Pulse Counter Mode
b. Eight Binary Inputs - shall be configured to monitor either of the
following:
0 Dry Contact Maintained Mode
0 Pulse Counter Mode
C. Four Analog Outputs - shall be configured to output either of the
following
¢ Analog Output, Voltage Mode
O Analog Output, Current Mode
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d. Seven Binary Outputs - shall output the following:
0 24 VAC Triac
e. Four Configurable Outputs - shall be configured to output either of the
following:
0 Analog Output, Voltage Mode
0 Binary Output, 24 VAC Triac Mode
The NCE shall have the ability to monitor and control a network of sensors
and actuators over a Sensor-Actuator Bus (SA Bus).
a. The SA Bus shall be a Master-Slave/Token-Passing (MS/TP) Bus
supporting BACnet Standard protocol SSPC-135, Clause 9.
b. The SA Bus shall support a minimum of 10 devices.
C. The SA Bus shall operate at a maximum distance of 1,200 Ft.
between the NCE and the furthest connected device.
The NCE shall have the capability to execute complex control sequences
involving direct wired 1/O points as well as input and output devices
communicating over the Field Trunk or the SA Bus.

The NCE shall support, but not be limited to, the following applications:

Central Equipment including chillers and boilers

Lighting and electrical distribution

Built-up air handling units for special applications

Power generation and energy monitoring equipment

Interfaces to security and fire detection systems

The NCE shall support a Local Controller Display (DIS1710) either as an
integral part of the NCE or as a remote device communicating over the SA
Bus.

a.  The Display shall use a BACnet Standard SSPC-135, clause 9
Master-Slave/Token-Passing protocol.

b. The Display shall allow the user to view monitored points without
logging into the system.

C. The Display shall allow the user to view and change setpoints, modes
of operation, and parameters.

d. The Display shall provide password protection with user adjustable
password timeout.

e.  The Display shall be menu driven with separate paths for:

O Input/Output
0 Parameter/Setpoint
0 Overrides

f. The Display shall use easy-to-read English text messages.

g. The Display shall allow the user to select the points to be shown and
in what order.

h. The Display shall support a back lit Liquid Crystal Display (LCD) with
adjustable contrast and brightens and automatic backlight brightening
during user interaction.

i. The display shall be a minimum of 4 lines and a minimum of 20

characters per line

®oo oW

J- The Display shall have a keypad with no more than 6 keys.
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k. The Display shall be panel mountable.

13. The NCE shall be microprocessor-based with a minimum word size of 32
bits. The NAE shall be a multi-tasking, multi-user, and real-time digital
control processor. Standard operating systems shall be employed. NCE
size and capability shall be sufficient to fully meet the requirements of this
Specification.

14. The NCE shall employ an industrial single board computer.

15. Each NCE shall have sufficient memory to support its own operating
system, databases, and control programs, and to provide supervisory
control for all control level devices.

16. The NCE shall include an integrated, hardware-based, real-time clock.

17. The NCE shall employ nonvolatile Flash memory to store all programs and
data. The NCE shall employ a data protection battery to save data and
power the real time clock when primary power is interrupted.

18. The NCE shall provide removable, color coded, screw terminal blocks for
24 VAC power, communication bus and 1/O point field wiring.

19. The NCE shall include troubleshooting LED indicators to identify the
following conditions:

Power

Fault

SA Bus

FC Bus

Modem TX

Modem RX

Battery Fault

Ethernet

10 LNK

100 LNK

Run

Peer Com

20. Communications Ports — The NCE shall provide the following ports for
operation of operator Input/Output (1/0O) devices, such as industry-standard
computers, modems, and portable operator’s terminals.

TART T S@Tm0 o0 T

a. USB port

b. RS-232 serial data communication port
C. RS-485 port

d. RJ-45 Ethernet port

e. RJ-12 jack

21. The NCE shall support an optional internal modem with RJ-12 6-pin
telephone line connector.

22. Diagnostics — The NCE shall continuously perform self-diagnostics,
communication diagnosis, and diagnosis of all panel components. The
Network Control Engine shall provide both local and remote annunciation
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of any detected component failures, low battery conditions, or repeated
failures to establish communication.

23. Power Failure — In the event of the loss of normal power, The NCE shall
continue to operate for a user adjustable period of up to 10 minutes after
which there shall be an orderly shutdown of all programs to prevent the
loss of database or operating system software.

a. During a loss of normal power, the control sequences shall go to the
normal system shutdown conditions. All critical configuration data
shall be saved into Flash memory.

b. Upon restoration of normal power and after a minimum off-time delay,
the controller shall automatically resume full operation without manual
intervention through a normal soft-start sequence.

24. Certification — The NCE shall be listed by Underwriters Laboratories
(UL).File E107041, CCN PAZX, UL 916, Energy Management Equipment.
FCC Compliant to CFR47, Part 15, Subpart B, Class A

25. Field Controller Bus — The NCE shall support the following communication
protocols on the Field Controller Bus:

a. The NCE shall support BACnet Standard MS/TP Bus Protocol
ASHRAE SSPC-135, Clause 9 on the controller network.

0 The NCE shall be BACnet Testing Labs (BTL) certified and
carry the BTL Label.

¢ The NAE shall be tested and certified as a BACnet Building
Controller (B-BC).

0 A BACnet Protocol Implementation Conformance Statement
shall be provided for the NCE.

¢ The Conformance Statements shall be submitted 10 days prior
to bidding.

0 The NCE shall support a minimum of 32 control devices.

b. The NCE shall support LonWorks enabled devices using the Free
Topology Transceiver FTT10 on the Field Controller Bus (LonWorks
Network).

0 All LonWorks controls devices shall be LonMark certified.
¢ The NCE shall support a minimum of 32 LonWorks enabled
control devices.

2.6 PACKAGE UNIT (PKU) INTERFACE

a. Package units (PKUs) will be equipped with integral factory control boards capable of
interfacing with the BAS via BACnet MS/TP. Factory control boards will be capable
of achieving all sequences of operation and serving up all required monitoring points.
The use of ancillary panels or I/O boards to control or monitor RTUs will not be
acceptable.
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2.7 SYSTEM TOOLS

A.  System Configuration Tool (SCT)

1.

~

The Configuration Tool shall be a software package enabling a computer
platform to be used as a stand-alone engineering configuration tool for a
Network Automation Engine (NAE) or a Network Integration Engine (NIE).

The configuration tool shall provide an archive database for the
configuration and application data.

The configuration tool shall have the same look-and-feel at the User
Interface (Ul) regardless of whether the configuration is being done online
or offline.

The configuration tool shall include the following features:

Basic system navigation tree for connected networks
Integration of LonWorks, and BACnet enabled devices
Customized user navigation trees
Point naming operating parameter setting
Graphic diagram configuration
Alarm and event message routing
Graphical logic connector tool for custom programming
Downloading, uploading, and archiving databases
The configuration tool shall have the capability to automatically discover
field devices on connected buses and networks. Automatic discovery shall
be available for the following field devices:
a. BACnet Devices
b. LonWorks devices
The configuration tool shall be capable of programming the Field
Equipment Controllers.
a. The configuration tool shall provide the capability to configure,
simulate, and commission the Field Equipment Controllers.
b. The configuration tool shall allow the FECs to be run in Simulation
Mode to verify the applications.
C. The configuration tool shall contain a library of standard applications
to be used for configuration.
The configuration tool shall be capable of programming the field devices.
a. The configuration tool shall provide the capability to configure,
simulate, and commission the field devices.
b. The configuration tool shall allow the field devices to be run in
Simulation Mode to verify the applications.
C. The configuration tool shall contain a library of standard applications
to be used for configuration
A wireless access point shall allow a wireless enabled portable PC to make
a temporary Ethernet connection to the automation network.
a. The wireless connection shall allow the PC to access configuration
tool through the web browser using the User Interface (Ul).

S@ e oo0oTy
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b. The wireless use of configuration tool shall be the same as a wired
connection in every respect.
C. The wireless connection shall use the Bluetooth Wireless Technology.
B. Wireless MS/TP Converter (BTCVT)
a. The converter shall provide a temporary wireless connection between
the SA or FC Bus and a wireless enabled portable PC.
b. The converter shall support downloading and troubleshooting FEC
and field devices from the PC over the wireless connection.
C. The converter shall employ Bluetooth Wireless Technology.
d. The converter shall be powered through a connection to either the
Sensor-Actuator (SA) or the Field Controller (FC) Bus.
e. The converter shall operate over a minimum of thirty three (33) feet
within a building.
f. The converter shall have LED indicators to provide information
regarding the following conditions:
0 Power - On/Off
O Fault — Fault/No Fault
¢ SA/FC Bus — Bus Activity/ No Bus Activity
O Blue — Bluetooth Communication Established/ Bluetooth
Communication Not Established
g. The SWCVT shall comply with FCC Part 15.247 regulations for low-
power unlicensed transmitters.

2.8 INPUT DEVICES

C. General Requirements

1. Installation, testing, and calibration of all sensors, transmitters, and other
input devices shall be provided to meet the system requirements.

D. Temperature Sensors

1. General Requirements:

a. Sensors and transmitters shall be provided, as outlined in the
input/output summary and sequence of operations.

b. The temperature sensor shall be of the resistance type, and shall be
either two-wire 1000 ohm nickel RTD, or two-wire 1000 ohm platinum
RTD.

C. The following point types (and the accuracy of each) are required, and
their associated accuracy values include errors associated with the
sensor, lead wire, and A to D conversion:

Point Type Accuracy
Room Temp + .5°F.
Duct Temperature + .5°F.
All Others + .75°F.

2. Room Temperature Sensors
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a. Room sensors shall be constructed for either surface or wall box
mounting.
b. Room sensors shall have the following options when specified:
¢ Setpoint reset slide switch providing a +3 degree (adjustable)
range.
0 Individual heating/cooling setpoint slide switches.
¢ A momentary override request push button for activation of
after-hours operation.
0 Analog thermometer.
Room Temperature Sensors with Integral Display
a. Room sensors shall be constructed for either surface or wall box
mounting.
b. Room sensors shall have an integral LCD display and four button
keypad with the following capabilities:
¢ Display room and outside air temperatures.
¢ Display and adjust room comfort setpoint.
¢ Display and adjust fan operation status.
¢ Timed override request push button with LED status for
activation of after-hours operation.
Display controller mode.
¢ Password selectable adjustment of setpoint and override
modes.

<

E. Humidity Sensors

1.

The sensor shall be a solid-state type, relative humidity sensor of the Bulk
Polymer Design. The sensor element shall resist service contamination.

The humidity transmitter shall be equipped with non-interactive span and
zero adjustments, a 2-wire isolated loop powered, 4-20 mA, 0-100% linear
proportional output.

The humidity transmitter shall meet the following overall accuracy,
including lead loss and Analog to Digital conversion. 3% between 20% and
80% RH @ 77 Deg F unless specified elsewhere.

Outside air relative humidity sensors shall be installed with a rain proof,
perforated cover. The transmitter shall be installed in a NEMA 3R
enclosure with sealtite fittings and stainless steel bushings.

A single point humidity calibrator shall be provided, if required, for field
calibration. Transmitters shall be shipped factory pre-calibrated.

Duct type sensing probes shall be constructed of 304 stainless steel, and
shall be equipped with a neoprene grommet, bushings, and a mounting
bracket.

Acceptable Manufacturers:, Veris Industries, and Mamac. or approved
equal

F. Smoke Detectors
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1. lonization type air duct detectors shall be furnished as specified elsewhere
in Division 16 for installation under Division 15. All wiring for air duct
detectors shall be provided under Division 16, Fire Alarm System.

PART 3 — PERFORMANCE / EXECUTION

3.1 BMS SPECIFIC REQUIREMENTS Graphic Displays

1. Provide a color graphic system flow diagram display for each system with
all points as indicated on the point list. All terminal unit graphic displays
shall be from a standard design library.

2. User shall access the various system schematics via a graphical
penetration scheme and/or menu selection. .

A.  Custom Reports:
1. Provide custom reports as required for this project:

B.  Actuation / Control Type
1. Primary Equipment
a. Controls shall be provided by equipment manufacturer as specified
herein.
b. All damper and valve actuation shall be electric.
2. Air Handling Equipment

a. All air handers shall be controlled with a HYAC-DDC Controller
b. All damper and valve actuation shall be electric.

3.2 INSTALLATION PRACTICES

A.  BMS Wiring

1.  All conduit, wiring, accessories and wiring connections required for the
installation of the Building Management System, as herein specified, shall
be provided by the BMS Contractor unless specifically shown on the
Electrical Drawings under Division 16 Electrical. All wiring shall comply
with the requirements of applicable portions of Division 16 and all local and
national electric codes, unless specified otherwise in this section.

2. All BMS wiring materials and installation methods shall comply with BMS
manufacturer recommendations.

3.  The sizing, type and provision of cable, conduit, cable trays, and raceways
shall be the design responsibility of the BMS Contractor. If complications
arise, however, due to the incorrect selection of cable, cable trays,
raceways and/or conduit by the BMS Contractor, the Contractor shall be
responsible for all costs incurred in replacing the selected components.

4. Class 2 Wiring

a. AllClass 2 (24VAC or less) wiring shall be installed in conduit unless
otherwise specified.
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b. Conduit is not required for Class 2 wiring in concealed accessible

locations. Class 2 wiring not installed in conduit shall be supported
every 5 from the building structure utilizing metal hangers designed
for this application. Wiring shall be installed parallel to the building
structural lines. All wiring shall be installed in accordance with local
code requirements.

Class 2 signal wiring and 24VAC power can be run in the same conduit.
Power wiring 120VAC and greater cannot share the same conduit with
Class 2 signal wiring.

Provide for complete grounding of all applicable signal and
communications cables, panels and equipment so as to ensure system
integrity of operation. Ground cabling and conduit at the panel
terminations. Avoid grounding loops.

B. BMS Line Voltage Power Source

1.

3.

120-volt AC circuits used for the Building Management System shall be
taken from panel boards and circuit breakers provided by Division 16.

Circuits used for the BMS shall be dedicated to the BMS and shall not be
used for any other purposes.

DDC terminal unit controllers may use AC power from motor power circuits.

C. BMS Raceway

1.

All wiring shall be installed in conduit or raceway except as noted
elsewhere in this specification. Minimum control wiring conduit size 1/2”.

Where it is not possible to conceal raceways in finished locations, surface
raceway (Wiremold) may be used as approved by the Architect.

All conduits and raceways shall be installed level, plumb, at right angles to
the building lines and shall follow the contours of the surface to which they
are attached.

Flexible Metal Conduit shall be used for vibration isolation and shall be
limited to 3 feet in length when terminating to vibrating equipment. Flexible
Metal Conduit may be used within partition walls. Flexible Metal Conduit
shall be UL listed.

D. Penetrations

1.

Provide fire stopping for all penetrations used by dedicated BMS conduits
and raceways.

All openings in fire proofed or fire stopped components shall be closed by
using approved fire resistive sealant.

All wiring passing through penetrations, including walls shall be in conduit
or enclosed raceway.

Penetrations of floor slabs shall be by core drilling. All penetrations shall be
plumb, true, and square.

E. BMS ldentification Standards
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1. Node Identification. All nodes shall be identified by a permanent label
fastened to the enclosure. Labels shall be suitable for the node location.

Cable types specified in Item A shall be color coded for easy identification
and troubleshooting.

F. BMS Panel Installation

1. The BMS panels and cabinets shall be located as indicated at an elevation
of not less than 2 feet from the bottom edge of the panel to the finished
floor. Each cabinet shall be anchored per the manufacturer’s
recommendations.

2. The BMS contractor shall be responsible for coordinating panel locations
with other trades and electrical and mechanical contractors.

G. Input Devices
1.  All Input devices shall be installed per the manufacturer recommendation

2. Locate components of the BMS in accessible local control panels wherever
possible.

H.  HVAC Input Devices — General
1.  All Input devices shall be installed per the manufacturer recommendation

2. Locate components of the BMS in accessible local control panels wherever
possible.

3. The mechanical contractor shall install all in-line devices such as
temperature wells, pressure taps, airflow stations, etc.

4. Input Flow Measuring Devices shall be installed in strict compliance with
ASME guidelines affecting non-standard approach conditions.

5. Space Sensors:

a.  Shall be mounted per ADA requirements.

b. Provide lockable tamper-proof covers in public areas and/or where
indicated on the plans.

3.3 TRAINING

A.  The BMS contractor shall provide the following training services to County:

1. A minimum of 40 hours of on-site orientation and system training by a
system technician who is fully knowledgeable of the specific installation
details of the project. This orientation shall, at a minimum, consist of a
review of the project as-built drawings, the BMS software layout and
naming conventions, and a walk through of the facility to identify panel and
device locations.

3.4 COMMISSIONING

A.  Fully commission all aspects of the Building Management System work.

15900 - 33
HVAC INSTRUMENTATION AND CONTROLS
November 03, 2016



Orange County Animal Services Building 500 SECTION 15900
HVAC Upgrades Permit Documents

B.  The Owner shall hire an independent Test and Balance contractor and an
independent Commissioning contractor for this project. The BMS contractor shall
include in his bid all labor and materials necessary to complete their work and
integrate it with the requirements of the Commissioning contractor and the Test
and Balance contractor through project completion.

C. Acceptance Check Sheet

1. Prepare a check sheet that includes all points for all functions of the BMS
as indicated on the point list included in this specification.

2. Submit the check sheet to the Engineer for approval

The Engineer will use the check sheet as the basis for acceptance with the
BMS Contractor.

D. Promptly rectify all listed deficiencies and submit to the Engineer that this has
been done.
35 SEQUENCES
Refer to contract drawings.

END OF SECTION 15900
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SECTION 15950 — TESTING, ADJUSTING, AND BALANCING

PART 1 - GENERAL

11

A.

1.2

1.3

SUMMARY
This Section includes TAB to produce design objectives for the following:
1. Air Systems:
a. Constant-volume air systems
2. HVAC equipment quantitative-performance settings.
3. Verifying that automatic control devices are functioning properly.
4. Reporting results of activities and procedures specified in this Section.
SUBMITTALS
Strategies and Procedures Plan: Within 30days from CONTRACTOR's Notice to
Proceed, submit 4 copies of TAB strategies and step-by-step procedures as specified
in Part 3 "Preparation” Article. Include a complete set of report forms intended for use

on this Project.

Certified TAB Reports: Submit two copies of reports prepared, as specified in this
Section, on approved forms certified by TAB firm.

Warranties specified in this Section.

QUALITY ASSURANCE
TAB Firm Qualifications: Engage a TAB firm certified by either AABC or NEBB.

Certification of TAB Reports: Certify TAB field data reports. This certification includes
the following:

1. Review field data reports to validate accuracy of data and to prepare certified
TAB reports.

2. Certify that TAB team complied with approved TAB plan and the procedures
specified and referenced in this Specification.

TAB Report Forms: Use standard forms from NEBB's "Procedural Standards for
Testing, Adjusting, and Balancing of Environmental Systems."
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14 PROJECT CONDITIONS

A.  Full City Occupancy: COUNTY will occupy the site and existing building during entire
TAB period. Cooperate with CITY during TAB operations to minimize conflicts with
CITY's operations.

B. Partial City Occupancy: COUNTY may occupy completed areas of building before
Substantial Completion. Cooperate with COUNTY during TAB operations to minimize
conflicts with COUNTY's operations.

15 COORDINATION

A. Coordinate the efforts of factory-authorized service representatives for systems and
equipment, HVAC controls installers, and other mechanics to operate HVAC systems
and equipment to support and assist TAB activities.

B. Perform TAB after leakage and pressure tests on air and water distribution systems
have been satisfactorily completed.

1.6 WARRANTY

A. National Project Performance Guarantee: Provide a guarantee on AABC's "National
Standards for Testing and Balancing Heating, Ventilating, and Air Conditioning
Systems" forms stating that AABC will assist in completing requirements of the
Contract Documents if TAB firm fails to comply with the Contract Documents.
Guarantee includes the following provisions:

B.  Special Guarantee: Provide a guarantee on NEBB forms stating that NEBB will assist

in completing requirements of the Contract Documents if TAB firm fails to comply with
the Contract Documents. Guarantee shall include the following provisions:

1. The certified TAB firm has tested and balanced systems according to the
Contract Documents.

2. Systems are balanced to optimum performance capabilities within design and
installation limits.
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PART 2 - PRODUCTS (Not Applicable)

PART 3 - EXECUTION

3.1

EXAMINATION

Examine the Contract Documents to become familiar with Project requirements and to
discover conditions in systems' designs that may preclude proper TAB of systems and
equipment.

1. Verify that balancing devices, such as test ports, gage cocks, thermometer wells,
flow-control devices, balancing valves and fittings, and manual volume dampers,
are required by the Contract Documents. Verify that quantities and locations of
these balancing devices are accessible and appropriate for effective balancing
and for efficient system and equipment operation.

Examine approved submittal data of HVAC systems and equipment.

Examine Project Record Documents described in Division 1 Section "Project Record
Documents."

Examine design data, including HVAC system descriptions, statements of design
assumptions for environmental conditions and systems' output, and statements of
philosophies and assumptions about HVAC system and equipment controls.

Examine equipment performance data including fan and pump curves. Relate
performance data to Project conditions and requirements, including system effects that
can create undesired or unpredicted conditions that cause reduced capacities in all or
part of a system. Calculate system effect factors to reduce performance ratings of
HVAC equipment when installed under conditions different from those presented when
the equipment was performance tested at the factory. To calculate system effects for
air systems, use tables and charts found in AMCA 201, "Fans and Systems,"
Sections 7 through 10; or in SMACNA's "HVAC Systems--Duct Design," Sections 5
and 6. Compare this data with the design data and installed conditions.

Examine system and equipment installations to verify that they are complete and that
testing, cleaning, adjusting, and commissioning specified in individual Sections have
been performed.

Examine system and equipment test reports.

Examine HVAC system and equipment installations to verify that indicated balancing
devices, such as test ports, gage cocks, thermometer wells, flow-control devices,
balancing valves and fittings, and manual volume dampers, are properly installed, and
that their locations are accessible and appropriate for effective balancing and for
efficient system and equipment operation.
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3.2

Examine systems for functional deficiencies that cannot be corrected by adjusting and
balancing.

Examine HVAC equipment to ensure that clean filters have been installed, bearings
are greased, belts are aligned and tight, and equipment with functioning controls is
ready for operation.

Examine strainers for clean screens and proper perforations.

Examine heat-transfer coils for correct piping connections and for clean and straight
fins.

Examine system pumps to ensure absence of entrained air in the suction piping.

Examine equipment for installation and for properly operating safety interlocks and
controls.

Examine automatic temperature system components to verify the following:

1. Dampers, valves, and other controlled devices are operated by the intended
controller.

2. Dampers and valves are in the position indicated by the controller.

3. Integrity of valves and dampers for free and full operation and for tightness of
fully closed and fully open positions. This includes dampers in multizone units,
mixing boxes, and variable-air-volume terminals.

4, Thermostats and humidistats are located to avoid adverse effects of sunlight,
drafts, and cold walls.

5. Sensors are located to sense only the intended conditions.

6. Sequence of operation for control modes is according to the Contract
Documents.

7. Controller set points are set at indicated values.

8. Interlocked systems are operating.

9 Changeover from heating to cooling mode occurs according to indicated values.

Report deficiencies discovered before and during performance of TAB procedures.
Observe and record system reactions to changes in conditions. Record default set
points if different from indicated values.

PREPARATION

Prepare a TAB plan that includes strategies and step-by-step procedures.

Complete system readiness checks and prepare system readiness reports. Verify the
following:

1. Permanent electrical power wiring is complete.
2. Automatic temperature-control systems are operational.
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3. Equipment and duct access doors are securely closed.
4, Balance, smoke, and fire dampers are open.
5. Isolating and balancing valves are open and control valves are operational.
6. Ceilings are installed in critical areas where air-pattern adjustments are required

3.3

3.4

and access to balancing devices is provided.
Windows and doors can be closed so indicated conditions for system operations
can be met.

™~

GENERAL PROCEDURES FOR TESTING AND BALANCING

Perform testing and balancing procedures on each system according to the procedures
contained in NEBB's "Procedural Standards for Testing, Adjusting, and Balancing of
Environmental Systems" and this Section.

Cut insulation, ducts, pipes, and equipment cabinets for installation of test probes to
the minimum extent necessary to allow adequate performance of procedures. After
testing and balancing, close probe holes and patch insulation with new materials
identical to those removed. Restore vapor barrier and finish according to insulation
Specifications for this Project.

Mark equipment and balancing device settings with paint or other suitable, permanent
identification material, including damper-control positions, valve position indicators, fan-
speed-control levers, and similar controls and devices, to show final settings.
GENERAL PROCEDURES FOR BALANCING AIR SYSTEMS

Prepare test reports for both fans and outlets. Obtain manufacturer's outlet factors and
recommended testing procedures. Crosscheck the summation of required outlet
volumes with required fan volumes.

Prepare schematic diagrams of systems' "as-built" duct layouts.

Determine the best locations in main and branch ducts for accurate duct airflow
measurements.

Check airflow patterns from the outside-air louvers and dampers and the return- and
exhaust-air dampers, through the supply-fan discharge and mixing dampers.

Locate start-stop and disconnect switches, electrical interlocks, and motor starters.
Verify that motor starters are equipped with properly sized thermal protection.
Check dampers for proper position to achieve desired airflow path.

Check for airflow blockages.
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J.

3.5

K.

Check condensate drains for proper connections and functioning.

Check for proper sealing of air-handling unit components.

Check for proper sealing of air duct system.

PROCEDURES FOR CONSTANT-VOLUME AIR SYSTEMS

Adjust fans to deliver total indicated airflows within the maximum allowable fan speed
listed by fan manufacturer.

1.

Measure fan static pressures to determine actual static pressure as follows:

a. Measure outlet static pressure as far downstream from the fan as
practicable and upstream from restrictions in ducts such as elbows and
transitions.

b. Measure static pressure directly at the fan outlet or through the flexible
connection.

C. Measure inlet static pressure of single-inlet fans in the inlet duct as near
the fan as possible, upstream from flexible connection and downstream
from duct restrictions.

d. Measure inlet static pressure of double-inlet fans through the wall of the
plenum that houses the fan.

Measure static pressure across each component that makes up an air-handling
unit, rooftop unit, and other air-handling and -treating equipment.

a. Simulate dirty filter operation and record the point at which maintenance
personnel must change filters.

Measure static pressures entering and leaving other devices such as sound
traps, heat recovery equipment, and air washers, under final balanced
conditions.

Compare design data with installed conditions to determine variations in design
static pressures versus actual static pressures. Compare actual system effect
factors with calculated system effect factors to identify where variations occur.
Recommend corrective action to align design and actual conditions.

Obtain approval from COUNTY and CONSULTANT for adjustment of fan speed
higher or lower than indicated speed. Make required adjustments to pulley sizes,
motor sizes, and electrical connections to accommodate fan-speed changes.

Do not make fan-speed adjustments that result in motor overload. Consult
equipment manufacturers about fan-speed safety factors. Modulate dampers
and measure fan-motor amperage to ensure that no overload will occur.
Measure amperage in full cooling, full heating, economizer, and any other
operating modes to determine the maximum required brake horsepower.
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3.6

B.

Adjust volume dampers for main duct, submain ducts, and major branch ducts to
indicated airflows within specified tolerances.

1. Measure static pressure at a point downstream from the balancing damper and
adjust volume dampers until the proper static pressure is achieved.

a. Where sufficient space in submain and branch ducts is unavailable for
Pitot-tube traverse measurements, measure airflow at terminal outlets and
inlets and calculate the total airflow for that zone.

2. Remeasure each submain and branch duct after all have been adjusted.
Continue to adjust submain and branch ducts to indicated airflows within
specified tolerances.

Measure terminal outlets and inlets without making adjustments.

1. Measure terminal outlets using a direct-reading hood or outlet manufacturer's
written instructions and calculating factors.

Adjust terminal outlets and inlets for each space to indicated airflows within specified
tolerances of indicated values. Make adjustments using volume dampers rather than
extractors and the dampers at air terminals.

1. Adjust each outlet in same room or space to within specified tolerances of
indicated quantities without generating noise levels above the limitations
prescribed by the Contract Documents.

2. Adjust patterns of adjustable outlets for proper distribution without drafts.

PROCEDURES FOR MOTORS

Motors, 1/2 HP and Larger: Test at final balanced conditions and record the following
data:

Manufacturer, model, and serial numbers

Motor horsepower rating

Motor rpm

Efficiency rating

Nameplate and measured voltage, each phase
Nameplate and measured amperage, each phase
Starter thermal-protection-element rating

NogasrwbhE

Motors Driven by Variable-Frequency Controllers: Test for proper operation at speeds
varying from minimum to maximum. Test the manual bypass for the controller to prove
proper operation. Record observations, including controller manufacturer, model and
serial numbers, and nameplate data.
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3.7

A.

3.8

3.9

PROCEDURES FOR HEAT-TRANSFER COILS
Electric-Heating Coils: Measure the following data for each coil:

Nameplate data

Airflow

Entering- and leaving-air temperature at full load

Voltage and amperage input of each phase at full load and at each incremental
stage.

Calculated kilowatt at full load

Fuse or circuit-breaker rating for overload protection.

PwbhE

o 0

Refrigerant Coils: Measure the following data for each coil:

Dry-bulb temperature of entering and leaving air.
Wet-bulb temperature of entering and leaving air.
Airflow

Air pressure drop

Refrigerant suction pressure and temperature.

arwdE

PROCEDURES FOR TEMPERATURE MEASUREMENTS

During TAB, report the need for adjustment in temperature regulation within the
automatic temperature-control system.

Measure indoor wet- and dry-bulb temperatures every other hour for a period of two
successive eight-hour days, in each separately controlled zone, to prove correctness of
final temperature settings. Measure when the building or zone is occupied.

Measure outside-air, wet- and dry-bulb temperatures.

TEMPERATURE-CONTROL VERIFICATION
Verify that controllers are calibrated and commissioned.

Check transmitter and controller locations and note conditions that would adversely
affect control functions.

Record controller settings and note variances between set points and actual
measurements.

Check the operation of limiting controllers (i.e., high- and low-temperature controllers).

Check free travel and proper operation of control devices such as damper and valve
operators.
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F.

3.10

3.11

Check the sequence of operation of control devices. Note air pressures and device
positions and correlate with airflow and water flow measurements. Note the speed of
response to input changes.

Check the interaction of electrically operated switch transducers.

Check the interaction of interlock and lockout systems.

Check main control supply-air pressure and observe compressor and dryer operations.

Record voltages of power supply and controller output. Determine whether the system
operates on a grounded or nongrounded power supply.

Note operation of electric actuators using spring return for proper fail-safe operations.

TOLERANCES
Set HVAC system airflow and water flow rates within the following tolerances:

1. Supply, Return, and Exhaust Fans and Equipment with Fans: Plus 5 to plus 10
percent.

2. Air Outlets and Inlets: 0 to minus 10 percent.

3. Cooling-Water Flow Rate: 0 to minus 5 percent.

FINAL REPORT

General: Typewritten, or computer printout in letter-quality font, on standard bond
paper, in three-ring binder, tabulated and divided into sections by tested and balanced
systems.

Include a certification sheet in front of binder signed and sealed by the certified testing
and balancing Consultant.

1. Include a list of instruments used for procedures, along with proof of calibration.
Final Report Contents: In addition to certified field report data, include the following:

Pump curves

Fan curves

Manufacturers' test data

Field test reports prepared by system and equipment installers.

Other information relative to equipment performance, but do not include Shop
Drawings and Product Data.

arwOE

General Report Data: In addition to form titles and entries, include the following data in
the final report, as applicable:
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3.12

BOONoO~ONDE

12.
13.
14.

15.

Title page

Name and address of TAB firm

Project name

Project location

COUNTY’s name and address
CONSULTANT's name and address
CONTRACTOR's name and address

Report date

Signature of TAB firm who certifies the report.
Table of Contents with the total number of pages defined for each section of the
report. Number each page in the report.
Summary of contents including the following:

a. Indicated versus final performance.

b. Notable characteristics of systems.

C. Description of system operation sequence if it varies from the Contract
Documents.

Nomenclature sheets for each item of equipment.

Data for terminal units, including manufacturer, type size, and fittings.

Notes to explain why certain final data in the body of reports varies from
indicated values.

Test conditions for fans and pump performance forms including the following:

Settings for outside-, return-, and exhaust-air dampers.

Conditions of filters.

Cooling coil, wet- and dry-bulb conditions.

Face and bypass damper settings at coils.

Fan drive settings including settings and percentage of maximum pitch
diameter.

Inlet vane settings for variable-air-volume systems.

Settings for supply-air, static-pressure controller.

Other system operating conditions that affect performance.

P20 TR

sQ

System Diagrams: Include schematic layouts of air and hydronic distribution systems.
Present each system with single-line diagram and include the following:

PN

Quantities of outside, supply, return, and exhaust airflows.
Duct, outlet, and inlet sizes

Balancing stations

Position of balancing devices

ADDITIONAL TESTS

Within 90 days of completing TAB, perform additional testing and balancing to verify
that balanced conditions are being maintained throughout and to correct unusual
conditions.
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B. Seasonal Periods: If initial TAB procedures were not performed during near-peak
summer and winter conditions, perform additional testing, inspecting, and adjusting
during near-peak summer and winter conditions.

END OF SECTION 15950
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SECTION 16050 - BASIC ELECTRICAL MATERIALS & METHODS

PART 1 - GENERAL

11

A.

1.2

1.3

1.4

SUMMARY

This Section includes the following:

1. Electrical equipment coordination and installation.
2. Sleeves for raceways and cables.

3. Sleeve seals.

4, Common electrical installation requirements.
SUBMITTALS

Product Data: For each type of product indicated.

QUALITY ASSURANCE

Test Equipment Suitability and Calibration: Comply with NETA ATS, "Suitability of Test
Equipment" and "Test Instrument Calibration."

COORDINATION

Coordinate arrangement, mounting, and support of electrical equipment:

1.

To allow maximum possible headroom unless specific mounting heights that
reduce headroom are indicated.

To provide for ease of disconnecting the equipment with minimum interference to
other installations.

To allow right of way for piping and conduit installed at required slope.

So connecting raceways, cables, wireways, cable trays, and busways will be
clear of obstructions and of the working and access space of other equipment.
So that underground raceways that extend under the building grade slab are
routed clear of footings, grade beams and similar including drainage provisions
and the work of other trades. Where the number of sweeps or bends exceeds
practical limits, furnish and install hand holes, manholes and similar
appurtenances to facilitate the pulling in of cables.

So that raceways run “overhead” are located at elevations and in such a manner
that does not interfere with the work of other trades or restrict proper use and
access of the area or space in which the raceway is located. In particular locate
circuitry to Connector Strips at a suitable elevation above the catwalks.
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B. Coordinate installation of required supporting devices and set sleeves in cast-in-place
concrete, masonry walls, and other structural components as they are constructed.

C. Coordinate location of access panels and doors for electrical items that are behind
finished surfaces or otherwise concealed. Access doors and panels are specified in
Division 8 Section "Access Doors and Frames."

D. Coordinate electrical testing of electrical, mechanical, and architectural items, so
equipment and systems that are functionally interdependent are tested to demonstrate
successful interoperability.

PART 2 - PRODUCTS

2.1 SLEEVES FOR RACEWAYS AND CABLES

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

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

C. Coordinate sleeve selection and application with selection and application of
firestopping specified in Division 7 Section "Through-Penetration Firestop Systems."

2.2 SLEEVE SEALS

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

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

Pressure Plates: Plastic. Include two for each sealing element.

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

wn

PART 3 - EXECUTION

3.1 COMMON REQUIREMENTS FOR ELECTRICAL INSTALLATION
A.  Comply with NECA 1.

B. Measure indicated mounting heights to bottom of unit for suspended items and to
center of unit for wall-mounting items.
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C.

3.2

Headroom Maintenance: If mounting heights or other location criteria are not
indicated, arrange and install components and equipment to provide maximum
possible headroom consistent with these requirements.

Equipment: Install to facilitate service, maintenance, and repair or replacement of
components of both electrical equipment and other nearby installations. Connect in
such a way as to facilitate future disconnecting with minimum interference with other
items in the vicinity.

Right of Way: Give to raceways and piping systems installed at a required slope.

SLEEVE INSTALLATION FOR ELECTRICAL PENETRATIONS

Electrical penetrations occur when raceways, cables, wireways, cable trays, or
busways penetrate concrete slabs, concrete or masonry walls, or fire-rated floor and
wall assemblies.

Coordinate sleeve selection and application with selection and application of
firestopping specified in Division 7 Section "Through-Penetration Firestop Systems."

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.

Cut sleeves to length for mounting flush with both surfaces of walls.
Extend sleeves installed in floors 2 inches (50 mm) above finished floor level.

Size pipe sleeves to provide 1/4-inch (6.4-mm) annular clear space between sleeve
and raceway or cable unless sleeve seal is to be installed.

Seal space outside of sleeves with grout for penetrations of concrete and masonry and
with approved joint compound for gypsum board assemblies.

Interior Penetrations of Non-Fire-Rated Walls and Floors: Seal annular space between
sleeve and raceway or cable, using joint sealant appropriate for size, depth, and
location of joint. Refer to Division 7 Section "Joint Sealants" for materials and
installation.

Fire-Rated-Assembly Penetrations: Maintain indicated fire rating of walls, partitions,
ceilings, and floors at raceway and cable penetrations. Install sleeves and seal
raceway and cable penetration sleeves with firestop materials. Comply with Division 7
Section "Through-Penetration Firestop Systems."
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K.  Roof-Penetration Sleeves: Seal penetration of individual raceways and cables with
flexible boot-type flashing units applied in coordination with roofing work.

L.  Aboveground, Exterior-Wall Penetrations: Seal penetrations using sleeves and
mechanical sleeve seals. Select sleeve size to allow for 1-inch (25-mm) annular clear
space between pipe and sleeve for installing mechanical sleeve seals.

M.  Underground, Exterior-Wall Penetrations: Install cast-iron "wall pipes" for sleeves.
Size sleeves to allow for 1-inch (25-mm) annular clear space between raceway or
cable and sleeve for installing mechanical sleeve seals.

3.3 FIRESTOPPING
A.  Apply firestopping to electrical penetrations of fire-rated floor and wall assemblies to

restore original fire-resistance rating of assembly. Firestopping materials and
installation requirements are specified in Division 7 Section "Through-Penetration
Firestop Systems."

END OF SECTION 16050
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SECTION 16060 - GROUNDING AND BONDING

PART 1 - GENERAL

11

A.

1.2

1.3

SUMMARY

This Section includes methods and materials for grounding systems and equipment.

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 UL 467 for grounding and bonding materials and equipment.

PART 2 - PRODUCTS

2.1

2.2

CONDUCTORS

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

CONNECTORS

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.

16060 - 1

GROUNDING & BONDING
November 03, 2016



Orange County Animal Services Building 500 SECTION 16060
HVAC Upgrades Permit Documents

2.3

GROUNDING ELECTRODES

Not Used.

PART 3 - EXECUTION

3.1

3.2

APPLICATIONS

Conductors: Install solid conductor for #10 AWG and smaller, and stranded
conductors for #8 AWG and larger, unless otherwise indicated.

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.

Conductor Terminations and Connections:

1. Pipe and Equipment Grounding Conductor Terminations: Bolted connectors.

EQUIPMENT GROUNDING

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

Feeders and branch circuits.

Lighting circuits.

Receptacle circuits.

Single-phase motor and appliance branch circuits.

Three-phase motor and appliance branch circuits.

Flexible raceway runs.

Armored and metal-clad cable runs.

Busway Supply Circuits: Install insulated equipment grounding conductor from
grounding bus in the switchgear, switchboard, or distribution panel to equipment
grounding bar terminal on busway.

NGO WNE

Air-Duct Equipment Circuits: Install insulated equipment grounding conductor to duct-
mounted electrical devices operating at 120 V and more, including air cleaners,
heaters, dampers, humidifiers, and other duct electrical equipment. Bond conductor to
each unit and to air duct and connected metallic piping.

Water Heater: Install a separate insulated equipment grounding conductor to each
electric water heater. Bond conductor to heater units, piping, connected equipment,
and components.
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3.3 INSTALLATION
A. Grounding Conductors: Route along shortest and straightest paths possible, unless

3.4

otherwise indicated or required by Code. Avoid obstructing access or placing
conductors where they may be subjected to strain, impact, or damage.

FIELD QUALITY CONTROL

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.

Report measured ground resistances that exceed the following values:

1. Power and Lighting Equipment or System with Capacity 500 kVA and Less: 10
ohms.

Excessive Ground Resistance: If resistance to ground exceeds specified values, notify
engineer promptly and include recommendations to reduce ground resistance.

END OF SECTION 16060
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SECTION 16072 - ELECTRICAL SUPPORTS

PART 1 - GENERAL

11

1.2

1.3

SUMMARY
This Section includes the following:

1. Hangers and supports for electrical equipment and systems.
2. Construction requirements for concrete bases.

SUBMITTALS

Product Data: lllustrate and indicate style, material, strength, fastening provision, and
finish for each type and size of component used.

QUALITY ASSURANCE

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

PART 2 - PRODUCTS

2.1

2.2

MANUFACTURERS

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

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

2. Manufacturers: Subject to compliance with requirements, provide products by
one of the manufacturers specified.

SUPPORT, ANCHORAGE, AND ATTACHMENT COMPONENTS
Rated Strength: Adequate in tension, shear, and pullout force to resist maximum loads
calculated or imposed under this Project, with a minimum structural safety factor of 5

times the applied force.

Steel Slotted Support Systems: Comply with MFMA-3, factory-fabricated components
for field assembly, and provide finish suitable for the environment in which installed.

1. Manufacturers:
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a. Cooper B-Line; a division of Cooper Industries.
b. ERICO International Corporation.
C. Allied Support Systems; Power-Strut Unit.
d. GS Metals Corp.
e. Michigan Hanger Co., Inc.; O-Strut Div.
f. National Pipe Hanger Corp.
g. Thomas & Betts Corporation.
h. Unistrut; Tyco International, Ltd.
i.

Wesanco, Inc.
2. Channel Dimensions: Selected for structural loading
C. Raceway and Cable Supports: As described in NECA 1.

D. Conduit and Cable Support Devices: Steel hangers, clamps, and associated fittings,
designed for types and sizes of raceway or cable to be supported.

E. 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. 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. Manufacturers:

1)  Cooper B-Line; a division of Cooper Industries.
2)  Empire Tool and Manufacturing Co., Inc.

3)  Hilti, Inc.

4)  ITW Construction Products.

5)  MKT Fastening, LLC.

6) Powers Fasteners.

2. Concrete Inserts: Steel or malleable-iron slotted-support-system units similar to
MSS Type 18; complying with MFMA-3 or MSS SP-58.

3. Clamps for Attachment to Steel Structural Elements: MSS SP-58, type suitable
for attached structural element.

4. Through Bolts:  Structural type, hex head, high strength. Comply with
ASTM A 325.

5.  Toggle Bolts: All-steel springhead type.

6. Hanger Rods: Threaded steel.
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2.3 FABRICATED METAL EQUIPMENT SUPPORT ASSEMBLIES
A. Description: Welded or bolted, structural-steel shapes, shop or field fabricated to fit
dimensions of supported equipment.
B. Materials: Comply with requirements in Division 5 Section "Metal Fabrications" for

steel shapes and plates.

PART 3 - EXECUTION

3.1

3.2

APPLICATION

Comply with NECA 1 for application of hangers and supports for electrical equipment
and systems, unless requirements in this Section or applicable Code are stricter.

SUPPORT INSTALLATION
Comply with NECA 1 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 Wood: Fasten with lag screws or through bolts.

2. To New Concrete: Bolt to concrete inserts.

3 To Masonry: Approved toggle-type bolts on hollow masonry units and expansion
anchor fasteners on solid masonry units.

4, To Existing Concrete: Expansion anchor fasteners.

5. To Steel: [Welded threaded studs complying with AWS D1.1/D1.1M, with lock

washers and nuts] [Beam clamps (MSS Type 19, 21, 23, 25, or 27) complying

with MSS SP-69] [Spring-tension clamps].

To Light Steel: Sheet metal screws.

Iltems Mounted on Hollow Walls and Nonstructural Building Surfaces: Mount on

slotted-channel racks attached to substrate.

~No

Drill holes for expansion anchors in concrete at locations and to depths that avoid
reinforcing bars.
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3.3 INSTALLATION OF FABRICATED METAL SUPPORTS
A.  Comply with installation requirements in Division 5 Section "Metal Fabrications" for site-
fabricated metal supports.
B. Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and
elevation to support and anchor electrical materials and equipment.
C. Field Welding: Comply with AWS D1.1/D1.1M.
3.4 CONCRETE BASES
A. Concrete Bases: Anchor equipment to concrete base according to equipment
manufacturer's written instructions.
B.  Construct concrete bases of dimensions indicated but not less than 4 inches (100 mm)

larger in both directions than supported unit, and so expansion anchors will be a
minimum of 10 bolt diameters from edge of the base.

1. Install dowel rods to connect concrete base to concrete floor. Unless otherwise
indicated, install dowel rods on 18-inch (450-mm) centers around full perimeter of
the base.

2. Install epoxy-coated anchor bolts for supported equipment that extend through

concrete base, and anchor into structural concrete floor.

3. Place and secure anchorage devices. Use supported equipment manufacturer's
setting drawings, templates, diagrams, instructions, and directions furnished with
items to be embedded.

4, Install anchor bolts to elevations required for proper attachment to supported
equipment.
5. Install anchor bolts according to anchor-bolt manufacturer's written instructions.

6. Use 3000-psi (20.7-MPa)], 28-day compressive-strength concrete. Concrete
materials, reinforcement, and placement requirements are specified in Division 3
Section "Cast-in-Place Concrete (Limited Applications)."

END OF SECTION 16072
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SECTION 16075 - ELECTRICAL IDENTIFICATION

PART 1 - GENERAL

11

A.

1.2

1.3

14

SUMMARY

This Section includes the following:

1. Identification for conductors and communication and control cable.
2. Warning labels and signs.

3. Equipment identification labels.

SUBMITTALS

Product Data: For each electrical identification product indicated.

QUALITY ASSURANCE

Comply with ANSI A13.1.

COORDINATION

Coordinate identification names, abbreviations, colors, and other features with
requirements in the Contract Documents, 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.

PART 2 - PRODUCTS

2.1

2.2

CONDUCTOR AND COMMUNICATION- AND CONTROL-CABLE IDENTIFICATION
MATERIALS

Marker Tape: Vinyl or vinyl -cloth, self-adhesive wraparound type, with circuit
identification legend machine printed by thermal transfer or equivalent process.
WARNING LABELS AND SIGNS

Comply with NFPA 70, NFPA 70 E and 29 CFR 1910.145.

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.
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C.

2.3

Baked-Enamel Warning Signs: Preprinted aluminum signs, punched or drilled for
fasteners, with colors, legend, and size required for application. 1/4-inch (6.4-mm)
grommets in corners for mounting. Nominal size, 7 by 10 inches (180 by 250 mm).

Metal-Backed, Butyrate Warning Signs: Weather-resistant, nonfading, preprinted,
cellulose-acetate butyrate signs with 0.0396-inch (1-mm) galvanized-steel backing; and
with colors, legend, and size required for application. 1/4-inch (6.4-mm) grommets in
corners for mounting. Nominal size, 10 by 14 inches (250 by 360 mm).

Fasteners for Signs: Self-tapping, stainless-steel screws or stainless-steel machine
screws with nuts and flat and lock washers.

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)."

3. PPE Personnel protection equipment labels identifying level of hazard and the
required protective items as prescribed by NEC 70 E.

EQUIPMENT IDENTIFICATION LABELS

Adhesive Film Label with Clear Protective Overlay: Machine printed, in black, by
thermal transfer or equivalent process. Minimum letter height shall be 3/8 inch (10
mm). Overlay shall provide a weatherproof and ultraviolet-resistant seal for label.

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
(20 mm).

PART 3 - EXECUTION

3.1

APPLICATION

Auxiliary Electrical Systems Conductor and Cable Identification: Use marker tape to
identify field-installed alarm, control, signal, sound, intercommunications, voice, and
data wiring connections.

1. Identify conductors, cables, and terminals in enclosures and at junctions,
terminals, and cable pull points. Identify by system and circuit designation.

2. Use system of designations that is uniform and consistent with system used by
manufacturer for factory-installed connections.

Warning Labels for Indoor Cabinets, Boxes, and Enclosures for Power and Lighting:
Comply with 29 CFR 1910.145 and apply [self-adhesive warning labels]. Identify
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3.2

system voltage with black letters on an orange background. Apply to exterior of door,
cover, or other access.

1. Equipment with Multiple Power or Control Sources: Apply to door or cover of
equipment including, but not limited to, the following:

a. Power transfer switches.
b. Controls with external control power connections.

2. Equipment Requiring Workspace Clearance According to NFPA 70: Unless
otherwise indicated, apply to door or cover of equipment but not on flush
panelboards and similar equipment in finished spaces.

Equipment Identification Labels: On each unit of equipment, install unique designation
label that is consistent with wiring diagrams, schedules, and 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 2
lines of text are required, use labels 2 inches (50 mm) high.

b. Outdoor Equipment: Engraved, laminated acrylic or melamine label, drilled
for screw attachment.

C. Elevated Components: Increase sizes of labels and legend to those
appropriate for viewing from the floor.

2. Equipment to Be Labeled:

Panelboards, electrical cabinets, and enclosures.
Electrical switchgear and switchboards.
Transformers.

Disconnect switches.

Motor starters.

Contactors.

~PpoooTw

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.
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D. Self-Adhesive ldentification Products: Clean surfaces before application, using
materials and methods recommended by manufacturer of identification device.

E. Attach nonadhesive signs and plastic labels with screws and auxiliary hardware
appropriate to the location and substrate.

F.  Color-Coding for Phase and Voltage Level Identification, 600 V and Less: Use the
colors listed below for ungrounded service, feeder, and branch-circuit conductors.

1. Color shall be factory applied.
2. Colors for 208/120-V Circuits:

a. Phase A: Black.
b. Phase B: Red.
C. Phase C: Blue.

3. Colors for 480/277-V Circuits:
a. Phase A: Brown.

b. Phase B: Orange.
C. Phase C: Yellow.

END OF SECTION 16075
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SECTION 16120 - CONDUCTORS & CABLES

PART 1 - GENERAL

1.1 SUMMARY
A.  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.
1.2 SUBMITTALS

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

B.  Field quality-control test reports.

1.3 QUALITY ASSURANCE
A. 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.

B. Comply with NFPA 70.

PART 2 - PRODUCTS

2.1 CONDUCTORS AND CABLES
A.  Aluminum and Copper Conductors: Comply with NEMA WC 70.

B. Conductor Insulation: Comply with NEMA WC 70 for Types THHN-THWN, THHW and
other insulation types as required based on the environment to which the conductor will
be subjected.

2.2 CONNECTORS AND SPLICES

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:
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2.3

24

AFC Cable Systems, Inc.

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

Tyco Electronics Corp.

lisco

NSI Industries — “Polaris Taps”

NogosrwdhE

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

Where required due to limitations on the “approved termination devices” provided with
equipment (approved for use by the AHJ, the contractor shall provided “transition
boxes” and connectors to allow for the reduction of conductor size (oversized to
account for voltage drop) to occur without voiding warranties or violating code
limitations on wire bending space, clearance or cross sectional area limits.

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.

Coordinate sleeve selection and application with selection and application of
firestopping specified in Division 7 Section "Through-Penetration Firestop Systems."

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 the
product indicated on Drawings or a comparable product by one of the following:

Advance Products & Systems, Inc.
Calpico, Inc.

Metraflex Co.

Pipeline Seal and Insulator, Inc.

PN PR

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

Pressure Plates: Plastic, include two for each sealing element.

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

wnN

PART 3 - EXECUTION

3.1

3.2

3.3

CONDUCTOR MATERIAL APPLICATIONS

Feeders: Copper for feeders smaller than No. 4 AWG; copper or aluminum for feeders
No. 4 AWG and larger. 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

Exposed Feeders: Type THHW or THHN-THWN, single conductors in raceway or
Metal-clad cable, Type MC.

Feeders Concealed in Ceilings, Walls, Partitions, and Crawlspaces: Type THHW or
THHN-THWN, single conductors in raceway or Metal-clad cable, Type MC.

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

Exposed Branch Circuits, Including in Crawlspaces: Type THHW or THHN-THWN,
single conductors in raceway or Metal-clad cable, Type MC.

Branch Circuits Concealed in Ceilings, Walls, and Partitions: Type THHW or THHN-
THWN, single conductors in raceway or Metal-clad cable, Type MC.

Branch Circuits Concealed in Concrete, below Slabs-on-Grade, and Underground:
Type THHW or THHN-THWN, single conductors in raceway.

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

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

INSTALLATION OF CONDUCTORS AND CABLES

Conceal cables in finished walls, ceilings, and floors, unless otherwise indicated.
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B.

3.4

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 16 Section "Electrical Supports".

Identify and color-code conductors and cables according to Division 16 Section
"Electrical Identification."

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.

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.
Wiring at Outlets: Install conductor at each outlet, with at least 12 inches (300 mm) of
slack.

SLEEVE INSTALLATION FOR ELECTRICAL PENETRATIONS

Coordinate sleeve selection and application with selection and application of
firestopping specified in Division 7 Section "Through-Penetration Firestop Systems."

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.

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

Extend sleeves installed in floors 2 inches (50 mm) above finished floor level.

Size pipe sleeves to provide 1/4-inch (6.4-mm) 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 and
with approved joint compound for gypsum board assemblies.
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3.5

3.6

3.7

H.

Interior Penetrations of Non-Fire-Rated Walls and Floors: Seal annular space between
sleeve and cable, using joint sealant appropriate for size, depth, and location of joint
according to Division 7 Section "Joint Sealants."

Fire-Rated-Assembly Penetrations: Maintain indicated fire rating of walls, partitions,
ceilings, and floors at cable penetrations. Install sleeves and seal with firestop
materials according to Division 7 Section "Through-Penetration Firestop Systems."

Roof-Penetration Sleeves: Seal penetration of individual cables with flexible boot-type
flashing units applied in coordination with roofing work.

Aboveground Exterior-Wall Penetrations: Seal penetrations using sleeves and

mechanical sleeve seals. Size sleeves to allow for 1-inch (25-mm) annular clear space

between pipe and sleeve for installing mechanical sleeve seals.

Underground Exterior-Wall Penetrations: Install cast-iron "wall pipes" for sleeves. Size

sleeves to allow for 1-inch (25-mm) annular clear space between cable and sleeve for

installing mechanical sleeve seals.

SLEEVE-SEAL INSTALLATION

Install to seal underground exterior-wall penetrations.

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.

FIRESTOPPING

Apply firestopping to electrical penetrations of fire-rated floor and wall assemblies to

restore original fire-resistance rating of assembly according to Division 7 Section

"Through-Penetration Firestop Systems."

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.

Test Reports: Prepare a written report to record the following:
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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 16120
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SECTION 16130 - RACEWAYS & BOXES

PART 1 - GENERAL

11

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

2.1

2.2

METAL CONDUIT AND TUBING
EMT: ANSI C80.3.

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.

1. Fittings for EMT: Steel, set-screw or compression type.

SURFACE RACEWAYS

Surface Metal Raceways: Galvanized steel with snap-on covers. Manufacturer's
standard enamel finish in color selected by Architect.

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:
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2.3

2.

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

a. Thomas & Betts Corporation.
b.  Walker Systems, Inc.; Wiremold Company (The).
C. Wiremold Company (The); Electrical Sales Division.

BOXES, ENCLOSURES, AND CABINETS

Sheet Metal Outlet and Device Boxes: NEMA OS 1.

Small Sheet Metal Pull and Junction Boxes: NEMA OS 1.

1. Metal Enclosures: Steel, finished inside and out with manufacturer's standard
enamel.

2. Nonmetallic Enclosures: Plastic finished inside with radio-frequency-resistant
paint.

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.

2. Hinged door in front cover with flush latch and concealed hinge.

3. Key latch to match panelboards.

4, Metal barriers to separate wiring of different systems and voltage.

5.  Accessory feet where required for freestanding equipment.

PART 3 - EXECUTION

3.1

A.

RACEWAY APPLICATION

Comply with the following indoor applications, unless otherwise indicated:

1.

2.

3.

Exposed: EMT.

Concealed in Ceilings and Interior Walls and Partitions: EMT (MC Cable may be
used in interior walls only).

Boxes and Enclosures: NEMA 250, Type 1, except use NEMA 250, Type 4,
nonmetallic in damp or wet locations.

Minimum Raceway Size: 3/4-inch (16-mm) trade size.

Raceway Fittings: Compatible with raceways and suitable for use and location.
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3.2

A.

INSTALLATION

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.

Keep raceways at least 6 inches (150 mm) away from parallel runs of flues and steam
or hot-water pipes. Install horizontal raceway runs above water and steam piping.

Complete raceway installation before starting conductor installation.

Support raceways as specified in Division 16 Section "Electrical Supports and Seismic
Restraints."

Arrange stub-ups so curved portions of bends are not visible above the finished slab.

Install no more than the equivalent of three 90-degree bends in any conduit run except
for communications conduits, for which fewer bends are allowed.

Conceal conduit and EMT within finished walls, ceilings, and floors, unless otherwise
indicated.

Raceways Embedded in Slabs:

1. Run conduit larger than 1-inch (27-mm) 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.

Raceway Terminations at Locations Subject to Moisture or Vibration: Use insulating
bushings to protect conductors, including conductors smaller than No. 4 AWG.

Install pull wires in empty raceways. Use polypropylene or monofilament plastic line
with not less than 200-Ib (90-kg) tensile strength. Leave at least 12 inches (300 mm) of
slack at each end of pull wire.

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.

Flexible Conduit Connections: Use maximum of 72 inches (1830 mm) of flexible
conduit for recessed and semirecessed lighting fixtures equipment subject to vibration,
noise transmission, or movement; and for transformers and motors.

1. Use LFMC in damp or wet locations subject to severe physical damage.
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3.3

2. Use LFMC or LFNC in damp or wet locations not subject to severe physical
damage.

Recessed Boxes in Masonry Walls: Saw-cut opening for box in center of cell of
masonry block, and install box flush with surface of wall.

Set metal floor boxes level and flush with finished floor surface.

Set nonmetallic floor boxes level. Trim after installation to fit flush with finished floor
surface.

FIRESTOPPING

Apply firestopping to electrical penetrations of fire-rated floor and wall assemblies to
restore original fire-resistance rating of assembly. Firestopping materials and

installation requirements are specified in Division 7 Section "Through-Penetration
Firestop Systems."

END OF SECTION 16130
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SECTION 16140 - WIRING DEVICES

PART 1 - GENERAL

11

A.

1.2

1.3

SUMMARY
This Section includes the following:

1. Receptacles, receptacles with integral GFCI, and associated device plates.

SUBMITTALS
Product Data: For each type of product indicated.

Shop Drawings: List of legends and description of materials and process used for pre-
marking wall plates.

Samples: One for each type of device and wall plate specified, in each color specified.
Operation and Maintenance Data: For wiring devices to include in all manufacturers'
packing label warnings and instruction manuals that include labeling conditions.
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

2.1

MANUFACTURERS

Manufacturers' Names: Shortened versions (shown in parentheses) of the following
manufacturers' names are used in other Part 2 articles:

Cooper Wiring Devices; a division of Cooper Industries, Inc. (Cooper).
Hubbell Incorporated; Wiring Device-Kellems (Hubbell).

Leviton Mfg. Company Inc. (Leviton).

Pass & Seymour/Legrand; Wiring Devices & Accessories (Pass & Seymour).

PwbnE

16140 -1

WIRING DEVICES
November 03, 2016



Orange County Animal Services Building 500 SECTION 16140

HVAC Upgrades Permit Documents
2.2 STRAIGHT BLADE RECEPTACLES
A. Convenience Receptacles, 125V, 20 A: Comply with NEMA WD 1, NEMA WD 6
configuration 5-20R, and UL 498.
1. Available Products: Subject to compliance with requirements, products that may
be incorporated into the Work include, but are not limited to, the following:
2. Products: Subject to compliance with requirements, provide one of the following:
a. Cooper; 5351 (single), 5352 (duplex).
b. Hubbell; HBL5351 (single), CR5352 (duplex).
C. Leviton; 5891 (single), 5352 (duplex).
d. Pass & Seymour; 5381 (single), 5352 (duplex).
2.3 GFCI RECEPTACLES
A.  General Description: Straight blade, feed through type. Comply with NEMA WD 1,
NEMA WD 6, UL 498, and UL 943, Class A, and include indicator light that is lighted
when device is tripped.
B. Duplex GFCI Convenience Receptacles, 125V, 20 A:
1.  Available Products: Subject to compliance with requirements, products that may
be incorporated into the Work include, but are not limited to, the following:
2. Products: Subject to compliance with requirements, provide one of the following:
a. Cooper; GF20 or approved equal.
2.4 WALL PLATES
A. Single and combination types to match corresponding wiring devices.
1. Plate-Securing Screws: Metal with head color to match plate finish.
2. Material for Finished Spaces: Smooth, high-impact thermoplastic [0.035-inch- (1-
mm-)
3. Material for Unfinished Spaces: Smooth, high-impact thermoplastic.
4, Material for Damp Locations: Cast aluminum with spring-loaded lift cover, and
listed and labeled for use in "wet locations."
B. Wet-Location, Weatherproof Cover Plates: NEMA 250, complying with type 3R
weather-resistant die-cast aluminum with lockable cover.
2.5 FINISHES
A.  Color: Wiring device catalog numbers in Section Text do not designate device color.

1. Wiring Devices Connected to Normal Power System: White, unless otherwise
indicated or required by NFPA 70 or device listing.

16140 -2

WIRING DEVICES
November 03, 2016



Orange County Animal Services Building 500 SECTION 16140
HVAC Upgrades Permit Documents

2.
3.

Wiring Devices Connected to Emergency Power System: Red.
TVSS Devices: Blue.

PART 3 - EXECUTION

3.1

A.

INSTALLATION

Comply with NECA 1, including the mounting heights listed in that standard, unless
otherwise noted.

Coordination with Other Trades:

1. Take steps to insure that devices and their boxes are protected. Do not place
wall finish materials over device boxes and do not cut holes for boxes with
routers that are guided by riding against outside of the boxes.

2. Keep outlet boxes free of plaster, drywall joint compound, mortar, cement,
concrete, dust, paint, and other material that may contaminate the raceway
system, conductors, and cables.

3. Install device boxes in brick or block walls so that the cover plate does not cross
a joint unless the joint is troweled flush with the face of the wall.

4, Install wiring devices after all wall preparation, including painting, is complete.

Conductors:

1. Do not strip insulation from conductors until just before they are spliced or
terminated on devices.

2. Strip insulation evenly around the conductor using tools designed for the
purpose. Avoid scoring or nicking of solid wire or cutting strands from stranded
wire.

3.  The length of free conductors at outlets for devices shall meet provisions of
NFPA 70, Article 300, without pigtails.

4, Existing Conductors:

a. Cut back and pigtail, or replace all damaged conductors.

b.  Straighten conductors that remain and remove corrosion and foreign
matter.

C. Pigtailing existing conductors is permitted provided the outlet box is large
enough.

Device Installation:

1.

Replace all devices that have been in temporary use during construction or that
show signs that they were installed before building finishing operations were
complete.

Keep each wiring device in its package or otherwise protected until it is time to
connect conductors.

Do not remove surface protection, such as plastic film and smudge covers, until
the last possible moment.
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3.2

3.3

4, Connect devices to branch circuits using pigtails that are not less than 6 inches
(152 mm) in length.

5. When there is a choice, use side wiring with binding-head screw terminals. Wrap
solid conductor tightly clockwise, 2/3 to 3/4 of the way around terminal screw.

6. Use a torque screwdriver when a torque is recommended or required by the
manufacturer.

7. When conductors larger than No. 12 AWG are installed on 15- or 20-A circuits,
splice No. 12 AWG pigtails for device connections.

8.  Tighten unused terminal screws on the device.

9.  When mounting into metal boxes, remove the fiber or plastic washers used to
hold device mounting screws in yokes, allowing metal-to-metal contact.

Receptacle Orientation:

1. Install ground pin of vertically mounted receptacles down, and on horizontally
mounted receptacles to the left.

Device Plates: Do not use oversized or extra-deep plates. Repair wall finishes and
remount outlet boxes when standard device plates do not fit flush or do not cover rough
wall opening.

IDENTIFICATION
Comply with Division 16 Section "Electrical Identification."

1. Receptacles: ldentify panelboard and circuit number from which served. Use
hot, stamped or engraved machine printing with white-filled lettering on face of
plate, and durable wire markers or tags inside outlet boxes.

FIELD QUALITY CONTROL
Perform tests and inspections and prepare test reports.

1. Test Instruments: Use instruments that comply with UL 1436.
2. Test Instrument for Convenience Receptacles: Digital wiring analyzer with digital
readout or illuminated LED indicators of measurement.

Tests for Convenience Receptacles:

1. Line Voltage: Acceptable range is 105to 132 V.

2. Percent Voltage Drop under 15-A Load: A value of 3 percent or higher is not
acceptable.

3. Ground Impedance: Values of up to 2 ohms are acceptable.

4.  GFCI Trip: Test for tripping values specified in UL 1436 and UL 943.

5. Using the test plug, verify that the device and its outlet box are securely
mounted.
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6. The tests shall be diagnostic, indicating damaged conductors, high resistance at
the circuit breaker, poor connections, inadequate fault current path, defective
devices, or similar problems. Correct circuit conditions, remove malfunctioning
units and replace with new, and retest as specified above.

END OF SECTION 16140
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SECTION 16410 - ENCLOSED SWITCHES & CIRCUIT BREAKERS

PART 1 - GENERAL

11

1.2

1.3

SUMMARY

This Section includes the following individually mounted, enclosed switches and circuit
breakers:

1. Fusible switches.

2. Nonfusible switches.

3. Molded-case circuit breakers.
4, Enclosures.

SUBMITTALS

Product Data: For each type of enclosed switch, circuit breaker, accessory, and
component indicated.

Shop Drawings: Diagram power, signal, and control wiring.
Field quality-control test reports.

Operation and maintenance data.

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

2.1

MANUFACTURERS

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

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

2. Manufacturers: Subject to compliance with requirements, provide products by
one of the manufacturers specified.
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2.2 FUSIBLE AND NONFUSIBLE SWITCHES

A.  Manufacturers:

1. Eaton Corporation; Cutler-Hammer Products.

2. General Electric Co.; Electrical Distribution & Control Division.

3. Siemens Energy & Automation, Inc.

4. Square D/Group Schneider.

B. Fusible Switch, 600 A and Smaller: NEMA KS 1, Type HD, with clips or bolt pads to
accommodate specified fuses, lockable handle with capability to accept two padlocks,
and interlocked with cover in closed position.

C. Nonfusible Switch, 600A and Smaller: NEMA KS 1, Type HD, lockable handle with
capability to accept two padlocks, and interlocked with cover in closed position.

D. 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; and labeled for copper and aluminum neutral conductors.

3. Auxiliary Contact Kit: Auxiliary set of contacts arranged to open before switch
blades open.

2.3 MOLDED-CASE CIRCUIT BREAKERS AND SWITCHES

A.  Manufacturers:

1. Eaton Corporation; Cutler-Hammer Products.

2. General Electric Co.; Electrical Distribution & Control Division.

3. Moeller Electric Corporation.

4. Siemens Energy & Automation, Inc.

5. Square D/Group Schneider.

B. Molded-Case Circuit Breaker: NEMA AB 1, with interrupting capacity to meet available
fault currents.

1. Thermal-Magnetic Circuit Breakers: Inverse time-current element for low-level
overloads and instantaneous magnetic trip element for short circuits. Adjustable
magnetic trip setting for circuit-breaker frame sizes 250 A and larger.

2. Adjustable Instantaneous-Trip Circuit Breakers: Magnetic trip element with front-
mounted, field-adjustable trip setting.

3. Current-Limiting Circuit Breakers: Frame sizes 400 A and smaller and let-
through ratings less than NEMA FU 1, RK-5.

4. GFCI Circuit Breakers: Single- and two-pole configurations with [5]-mA trip
sensitivity.

C. Molded-Case Circuit-Breaker Features and Accessories:
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1. Standard frame sizes, trip ratings, and number of poles.

2. Lugs: Mechanical style with compression lug kits suitable for number, size, trip
ratings, and conductor material.

3. Application Listing:  Type SWD for switching fluorescent lighting loads;
Type HACR for heating, air-conditioning, and refrigerating equipment.

4. Ground-Fault Protection: Integrally mounted relay and trip unit with adjustable
pickup and time-delay settings, push-to-test feature, and ground-fault indicator.

5. Shunt Trip: 120-V trip coil energized from separate circuit, set to trip at 55
percent of rated voltage.

ENCLOSURES
NEMA AB 1 and NEMA KS 1 to meet environmental conditions of installed location.
1. Outdoor Locations: NEMA 250, Type 3R.

2. Kitchen Areas: NEMA 250, Type 4X, stainless steel.
3. Other Wet or Damp Indoor Locations: NEMA 250, Type 4.

PART 3 - EXECUTION

3.1

3.2

INSTALLATION

Coordinate size and location of concrete bases. Verify structural requirements with
structural engineer.

Concrete base is specified in Division 16 Section "Basic Electrical Materials and
Methods Electrical Supports and Seismic Restraints,” and concrete materials and
installation requirements are specified in Division 3.

Comply with applicable portions of NECA 1, NEMA PB 1.1, and NEMA PB 2.1 for
installation of enclosed switches and circuit breakers.

Mount individual wall-mounting switches and circuit breakers with tops at uniform
height, unless otherwise indicated. Anchor floor-mounting switches to concrete base.

Comply with mounting and anchoring requirements specified in Division 16 Section
"Seismic Controls for Electrical WorkElectrical Supports and Seismic Restraints."

Temporary Lifting Provisions: Remove temporary lifting eyes, channels, and brackets
and temporary blocking of moving parts from enclosures and components.

Identify field-installed conductors, interconnecting wiring, and components; provide
warning signs as specified in Division 16 Section “Electrical Identification.”
FIELD QUALITY CONTROL

Prepare for acceptance testing as follows:
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1. Inspect mechanical and electrical connections.
2. Verify switch and relay type and labeling verification.
3. Verify rating of installed fuses.

B. Perform the following field tests and inspections and prepare test reports:

1. Perform each electrical test and visual and mechanical inspection stated in
NETA ATS, Section 7.5 for switches and Section 7.6 for molded-case circuit
breakers. 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.

END OF SECTION 16410
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