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SECTION 011000 - SUMMARY

PART 1 - GENERAL

1.1

1.2

1.3

RELATED DOCUMENTS

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

SUMMARY
Section Includes:

Project information.

Work covered by Contract Documents.
Access to site.

Coordination with occupants.

Work restrictions.

Specification and drawing conventions.

owunswWwNE

RELATED DOCUMENTS

1. Section 015000 "Temporary Facilities and Controls" for limitations and procedures governing
temporary use of Owner's facilities.

PROJECT INFORMATION

Project Identification: Renovate Football Locker Room, Forsythe Athletics Center

1. Project Location: 827 S. Kings St. - Missouri State University, Springfield, Missouri.
Owner: Missouri State University.

Owner’s Representative:
Planning Design & Construction,
901 S. National Avenue,
Springfield, Missouri, 65897
(417) 836-5101

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

MEP Consultant:

Interpres Building Solutions
1201 South Campbell Ave.
Springfield, MO 65807
(417) 631-4895

SUMMARY 011000-1
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1.4

1.5

1.6

1.7

Commissioning Consultant:
Entegrity Partners

288 S School Ave, Suite 110
Fayetteville, AR 72701
(305) 393-2308

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

1. This renovation work includes partial interior renovations to the existing football locker room
facilities, support spaces and corridor finish upgrades along with minor interior updates to the
existing main entrance area. This work also includes strategic upgrades to the the mechanical,
electrical, fire alarm and plumbing systems.

Type of Contract:
1. Project will be constructed under a single prime contract.
ACCESS TO SITE

General: Contractor shall have limited use of Project site for construction operations as indicated on
Drawings by the Contract limits and as indicated by requirements of this Section.

Condition of Existing Building: Maintain portions of existing building affected by construction operations
in a weathertight condition throughout construction period. Repair damage caused by construction
operations.

COORDINATION WITH OCCUPANTS

Partial Owner Occupancy: Owner will occupy the premises during entire construction period, except for
areas under construction. Cooperate with Owner during construction operations to minimize conflicts
and facilitate Owner usage. Perform the Work so as not to interfere with Owner's operations. Maintain
existing exits unless otherwise indicated.

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

2. Provide not less than 72 hours notice to Owner of activities that will affect Owner's operations.

WORK RESTRICTIONS

Work Restrictions, General: Comply with restrictions on construction operations.

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

On-Site Work Hours: Work hours shall be unrestricted during the construction period starting on or
around October 7, 2024 and ending on or before August 1, 2025.

SUMMARY 011000 -2
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1.8

C.

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

1. Refer to General Conditions and Request for Utility Interruption in Appendix B — Contracting
forms.
2. Obtain Owner's written permission before proceeding with utility interruptions.

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

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

Nonsmoking Building: Smoking is not permitted within the building or on the campus of Missouri State
University.

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

SPECIFICATION AND DRAWING CONVENTIONS

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. Imperative mood and streamlined language are generally used in the Specifications. The words
"shall," "shall be," or "shall comply with," depending on the context, are implied where a colon {(:)
is used within a sentence or phrase.

2. Specification requirements are to be performed by Contractor unless specifically stated
otherwise.

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

Drawing Coordination: Requirements for materials and products identified on Drawings are described in
detail in the Specifications. One or more of the following are used on Drawings to identify materials and
products:

1. Terminology: Materials and products are identified by the typical generic terms used in the
individual Specifications Sections.

2. Abbreviations: Materials and products are identified by abbreviations published as part of the
U.S. National CAD Standard.

3. Keynoting: Materials and products are identified by reference keynotes referencing Specification

Section numbers found in this Project Manual.

END OF SECTION 01100
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SECTION 012500 - CONTRACT MODIFICATION PROCEDURES

PART 1 - GENERAL

1.1

1.2

1.3

1.4

RELATED DOCUMENTS

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

SUMMARY

Section includes administrative and procedural requirements for handling and processing Contract
modifications.

Related Requirements:

1. Section 01635 "Substitution Procedures" for administrative procedures for handling requests for
substitutions made after the Contract award.

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. Work Change Proposal Requests issued by Architect are not instructions either to stop work in
progress or to execute the proposed change.
2. Within 20 days, when not otherwise specified, after receipt of Proposal Request, submit a

quotation estimating cost adjustments to the Contract Sum and the Contract Time necessary to
execute the change.

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

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

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

d. Include an updated Contractor's construction schedule that indicates the effect of the

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

e. Quotation Form: Use forms acceptable to Architect.

CONTRACT MODIFICATION PROCEDURES 012500-1
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B. Contractor-Initiated Proposals: If latent or changed conditions require modifications to the Contract,
Contractor may initiate a claim 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 Section 012500 "Substitution Procedures" if the proposed change
requires substitution of one product or system for product or system specified.

7. Proposal Request Form: Use form acceptable to Architect.

1.5 CHANGE ORDER PROCEDURES

A. On Owner's approval of a Work Changes Proposal Request, Architect will issue a Change Order for
signatures of Owner and Contractor on AIA Document G701.

1.6 CONSTRUCTION CHANGE DIRECTIVE
A. Construction Change Directive: Architect may issue a Construction Change Directive on AIA Document

G714. Construction Change Directive instructs Contractor to proceed with a change in the Work, for
subsequent inclusion in a Change Order.

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

Construction Change Directive.

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

END OF SECTION 01250

CONTRACT MODIFICATION PROCEDURES 012500-2



Missouri State University Bid Submittal
Renovate Football Locker Room, Forsythe Athletics Center August 5, 2024
Project Number 240913-017

SECTION 013100 - PROJECT MANAGEMENT AND COORDINATION

PART 1 - GENERAL

1.1

1.2

1.3

1.4

RELATED DOCUMENTS

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

SUMMARY

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

General coordination procedures.
Coordination drawings.

Requests for Information (RFIs).
Project meetings.
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Each contractor shall participate in coordination requirements. Certain areas of responsibility are
assigned to a specific contractor.

Related Requirements:

1. Section 01320 "Construction Progress Documentation" for preparing and submitting Contractor's
construction schedule.

2. Section 01770 "Closeout Procedures" for coordinating closeout of the Contract.

DEFINITIONS

RFI: Request from Owner, Architect, or Contractor seeking information required by or clarifications of
the Contract Documents.

INFORMATIONAL SUBMITTALS
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.
Include the following information in tabular form:

1. Name, address, and telephone number of entity performing subcontract or supplying products.
2. Number and title of related Specification Section(s) covered by subcontract.
3. Drawing number and detail references, as appropriate, covered by subcontract.

Key Personnel Names: Within 15 days of starting construction operations, submit a list of key personnel
assignments, including superintendent and other personnel in attendance at Project site. Identify
individuals and their duties and responsibilities; list addresses and telephone numbers, including home,
office, and cellular telephone numbers and e-mail addresses. Provide names, addresses, and telephone
numbers of individuals assigned as alternates in the absence of individuals assigned to Project.

1. Post copies of list in project meeting room, in temporary field office, and by each temporary
telephone. Keep list current at all times.

PROJECT MANAGEMENT AND COORDINATION 013100-1
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1.5

1.6

GENERAL COORDINATION PROCEDURES

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 to ensure maximum performance and
accessibility for required maintenance, service, and repair.
3. Make adequate provisions to accommodate items scheduled for later installation.

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

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

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

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.

N WN R

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

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

property.
COORDINATION DRAWINGS

Coordination Drawings, General: Prepare coordination drawings according to requirements in individual
Sections, and additionally where installation is not completely shown on Shop Drawings, where limited
space availability necessitates coordination, or if coordination is required to facilitate integration of
products and materials fabricated or installed by more than one entity.

1. Content: Project-specific information, drawn accurately to a scale large enough to indicate and
resolve conflicts. Do not base coordination drawings on standard printed data. Include the
following information, as applicable:

PROJECT MANAGEMENT AND COORDINATION 013100-2
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Use applicable Drawings as a basis for preparation of coordination drawings. Prepare
sections, elevations, and details as needed to describe relationship of various systems and
components.

Coordinate the addition of trade-specific information to the coordination drawings by
multiple contractors in a sequence that best provides for coordination of the information
and resolution of conflicts between installed components before submitting for review.
Indicate functional and spatial relationships of components of architectural, structural,
civil, mechanical, and electrical systems.

Indicate space requirements for routine maintenance and for anticipated replacement of
components during the life of the installation.

Show location and size of access doors required for access to concealed dampers, valves,
and other controls.

Indicate required installation sequences.

Indicate dimensions shown on the Drawings. Specifically note dimensions that appear to
be in conflict with submitted equipment and minimum clearance requirements. Provide
alternate sketches to Architect indicating proposed resolution of such conflicts. Minor
dimension changes and difficult installations will not be considered changes to the
Contract.

B. Coordination Drawing Organization: Organize coordination drawings as follows:

1.

v

7.

Floor Plans and Reflected Ceiling Plans: Show architectural and structural elements, and
mechanical, plumbing, fire-protection, fire-alarm, and electrical Work. Show locations of visible
ceiling-mounted devices relative to acoustical ceiling grid. Supplement plan drawings with
section drawings where required to adequately represent the Work.

Plenum Space: Indicate subframing for support of ceiling and wall systems, mechanical and
electrical equipment, and related Work. Locate components within ceiling plenum to
accommodate layout of light fixtures indicated on Drawings. Indicate areas of conflict between
light fixtures and other components.

Mechanical Rooms: Provide coordination drawings for mechanical rooms showing plans and
elevations of mechanical, plumbing, fire-protection, fire-alarm, and electrical equipment.
Structural Penetrations: Indicate penetrations and openings required for all disciplines.

Slab Edge and Embedded Items: Indicate slab edge locations and sizes and locations of
embedded items for metal fabrications, sleeves, anchor bolts, bearing plates, angles, door floor
closers, slab depressions for floor finishes, curbs and housekeeping pads, and similar items.
Mechanical and Plumbing Work: Show the following:

Sizes and bottom elevations of ductwork, piping, and conduit runs, including insulation,
bracing, flanges, and support systems.

Dimensions of major components, such as dampers, valves, diffusers, access doors,
cleanouts and electrical distribution equipment.

Fire-rated enclosures around ductwork.

Electrical Work: Show the following:

Runs of vertical and horizontal conduit 1-1/4 inches (32 mm) in diameter and larger.

Light fixture, exit light, emergency battery pack, smoke detector, and other fire-alarm
locations.

Panel board, switch board, switchgear, transformer, busway, generator, and motor
control center locations.

Location of pull boxes and junction boxes, dimensioned from column center lines.

PROJECT MANAGEMENT AND COORDINATION 013100-3
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1.7

8.

10.

Fire-Protection System: Show the following:
a. Locations of standpipes, mains piping, branch lines, pipe drops, and sprinkler heads.

Review: Architect will review coordination drawings to confirm that the Work is being
coordinated, but not for the details of the coordination, which are Contractor's responsibility. If
Architect determines that coordination drawings are not being prepared in sufficient scope or
detail, or are otherwise deficient, Architect will so inform Contractor, who shall make changes as
directed and resubmit.

Coordination Drawing Prints: Prepare coordination drawing prints according to requirements in
Section 013300 "Submittal Procedures."

REQUESTS FOR INFORMATION (RFls)

General: Immediately on discovery of the need for additional information or interpretation of the
Contract Documents, Contractor shall prepare and submit an RFl in the form specified.

1.

Architect will return RFls submitted to Architect by other entities controlled by Contractor with
no response.

Coordinate and submit RFls in a prompt manner so as to avoid delays in Contractor's work or
work of subcontractors.

Content of the RFI: Include a detailed, legible description of item needing information or interpretation
and the following:

WO NV EWNRE
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Project name.

Project number.

Date.

Name of Contractor.

Name of Architect.

RFI number, numbered sequentially.

RFI subject.

Specification Section number and title and related paragraphs, as appropriate.

Drawing number and detail references, as appropriate.

Field dimensions and conditions, as appropriate.

Contractor's suggested resolution. If Contractor's suggested resolution impacts the Contract
Time or the Contract Sum, Contractor shall state impact in the RFI.

Contractor's signature.

Attachments: Include sketches, descriptions, measurements, photos, Product Data, Shop
Drawings, coordination drawings, and other information necessary to fully describe items
needing interpretation.

a. Include dimensions, thicknesses, structural grid references, and details of affected
materials, assemblies, and attachments on attached sketches.

RFI Forms: Software-generated form with substantially the same content as indicated above, acceptable
to Architect.

1.

Attachments shall be electronic files in Adobe Acrobat PDF format.

PROJECT MANAGEMENT AND COORDINATION 013100-4
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1.8

Architect's Action: Architect will review each RFI, determine action required, and respond. Allow seven
working days for Architect's response for each RFI. RFIs received by Architect after 1:00 p.m. will be
considered as received the following working day.

The following Contractor-generated RFls will be returned without action:

Requests for approval of submittals.

Requests for approval of substitutions.

Requests for approval of Contractor's means and methods.

Requests for coordination information already indicated in the Contract Documents.
Requests for adjustments in the Contract Time or the Contract Sum.

Requests for interpretation of Architect's actions on submittals.

Incomplete RFIs or inaccurately prepared RFls.

™o Q0T

Architect's action may include a request for additional information, in which case Architect's time
for response will date from time of receipt of additional information.

Architect's action on RFIs that may result in a change to the Contract Time or the Contract Sum
may be eligible for Contractor to submit Change Proposal according to Section 012600 "Contract
Modification Procedures."

a. If Contractor believes the RFI response warrants change in the Contract Time or the
Contract Sum, notify Architect in writing within 10 days of receipt of the RFI response.

PROJECT MEETINGS

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

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.

Minutes: Entity responsible for conducting meeting will 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 and conduct 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.

Conduct the conference to review responsibilities and personnel assignments.

Attendees: Authorized representatives of Owner, Owner's Commissioning Authority, Architect,
and their consultants; Contractor and its superintendent; major subcontractors; suppliers; and
other concerned parties shall attend the conference. 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.

Lines of communications.

Procedures for processing field decisions and Change Orders.

"m0 o0 T
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Procedures for RFls.
Procedures for testing and inspecting.

Procedures for processing Applications for Payment.

Submittal procedures.

Preparation of record documents.

Use of the premises and existing building.
Work restrictions.

Working hours.

Owner's occupancy requirements.
Responsibility for temporary facilities and controls.
Procedures for moisture and mold control.
Procedures for disruptions and shutdowns.
Construction waste management and recycling.
Parking availability.

Office, work, and storage areas.

Equipment deliveries and priorities.

First aid.

Security.

Progress cleaning.

Bid Submittal
August 5, 2024

4, Minutes: Entity responsible for conducting meeting will record and distribute meeting minutes.

C. Preinstallation Conferences: Conduct a preinstallation conference at Project site before each

construction activity that requires coordination with other construction.

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

2. Agenda: Review progress of other construction activities and preparations for the particular

activity under consideration, including requirements for the following:

FYSOTOS3ITATTSR S0 Q0T

Contract Documents.

Options.

Related RFls.

Related Change Orders.

Purchases.

Deliveries.

Submittals.

Review of mockups.

Possible conflicts.

Compatibility requirements.

Time schedules.

Weather limitations.

Manufacturer's written instructions.
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.

PROJECT MANAGEMENT AND COORDINATION
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Installation procedures.

Coordination with other work.

Required performance results.

Protection of adjacent work.

Protection of construction and personnel.

<xsg<¢

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

4, Reporting: Distribute minutes of the meeting to each party present and to other parties requiring
information.

5. 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. Project Closeout Conference: Schedule and conduct a project closeout conference, at a time convenient
to Owner and Architect, but no later than 30 days prior to the scheduled date of Substantial
Completion.

1. Conduct the conference to review requirements and responsibilities related to Project closeout.

2. Attendees: Authorized representatives of Owner, Owner's Commissioning Authority, Architect,
and their consultants; Contractor and its superintendent; major subcontractors; suppliers; and
other concerned parties shall attend the meeting. Participants at the meeting shall be familiar
with Project and authorized to conclude matters relating to the Work.

3. Agenda: Discuss items of significance that could affect or delay Project closeout, including the
following:
a. Preparation of record documents.
b. Procedures required prior to inspection for Substantial Completion and for final

inspection for acceptance.

C. Submittal of written warranties.
d. Requirements for preparing operations and maintenance data.
e. Requirements for delivery of material samples, attic stock, and spare parts.
f. Requirements for demonstration and training.
g. Preparation of Contractor's punch list.
h. Procedures for processing Applications for Payment at Substantial Completion and for
final payment.

i Submittal procedures.
j. Owner's partial occupancy requirements.
k. Installation of Owner's furniture, fixtures, and equipment.
I Responsibility for removing temporary facilities and controls.

4. Minutes: Entity conducting meeting will record and distribute meeting minutes.

E. Progress Meetings: Conduct progress meetings at biweekly intervals.
1. Coordinate dates of meetings with preparation of payment requests.
2. Attendees: In addition to representatives of Owner, Owner's Commissioning Authority 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 meeting shall be familiar with Project and
authorized to conclude matters relating to the Work.
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3. 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.
b. 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) Progress cleaning.

10)  Quality and work standards.

11)  Status of correction of deficient items.

12)  Field observations.

13)  Status of RFls.

14)  Status of proposal requests.

15)  Pending changes.

16)  Status of Change Orders.

17)  Pending claims and disputes.

18)  Documentation of information for payment requests.

4, Minutes: Entity responsible for conducting the meeting will record and distribute the meeting
minutes to each party present and to parties requiring information.

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.

F. Coordination Meetings: Conduct Project coordination meetings at appropriate intervals. Project
coordination meetings are in addition to specific meetings held for other purposes, such as progress
meetings and preinstallation conferences.

1. Attendees: In addition to representatives of Owner, Owner's Commissioning Authority 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 meetings shall be familiar with Project and
authorized to conclude matters relating to the Work.
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2. Agenda: Review and correct or approve minutes of the previous coordination meeting. Review
other items of significance that could affect progress. Include topics for discussion as appropriate
to status of Project.

a. Combined Contractor's Construction Schedule: Review progress since the last
coordination meeting. Determine whether each contract is on time, ahead of schedule, or
behind schedule, in relation to combined 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.

b. Schedule Updating: Revise combined Contractor's construction schedule after each
coordination meeting where revisions to the schedule have been made or recognized.
Issue revised schedule concurrently with report of each meeting.

c. Review present and future needs of each contractor 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)  Change Orders.

3. Reporting: Record meeting results and distribute copies to everyone in attendance and to others
affected by decisions or actions resulting from each meeting.

END OF SECTION 01310
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SECTION 013200 - CONSTRUCTION PROGRESS DOCUMENTATION

PART 1 - GENERAL

1.1

1.2

1.3

RELATED DOCUMENTS

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

SUMMARY

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

Startup construction schedule.
Contractor's construction schedule.
Construction schedule updating reports.
Daily construction reports.

Special reports.

ukhwnN e

Related Requirements:

1. Section 01330 "Submittal Procedures" for submitting schedules and reports.
2. Section 01400 "Quality Requirements" for submitting a schedule of tests and inspections.
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 Activity: An activity on the critical path that 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.

Cost Loading: The allocation of the schedule of values for the completion of an activity as scheduled.
The sum of costs for all activities must equal the total Contract Sum unless otherwise approved by
Architect.

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.

Event: The starting or ending point of an activity.

Float: The measure of leeway in starting and completing an activity.
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1.4

1. Float time is not for the exclusive use or benefit of either Owner or Contractor, but is a jointly
owned, expiring Project resource available to both parties as needed to meet schedule
milestones and Contract completion date.

2. Free float is the amount of time an activity can be delayed without adversely affecting the early
start of the successor activity.
3. Total float is the measure of leeway in starting or completing an activity without adversely

affecting the planned Project completion date.

Resource Loading: The allocation of manpower and equipment necessary for the completion of an
activity as scheduled.

INFORMATIONAL SUBMITTALS

Format for Submittals: Submit required submittals in the following format:

1. Working electronic copy of schedule file, where indicated.
2. PDF electronic file.
3. Two paper copies.

Startup construction schedule.

1. Approval of cost-loaded, startup construction schedule will not constitute approval of schedule
of values for cost-loaded activities.

Startup Network Diagram: Of size required to display entire network for entire construction period.
Show logic ties for activities.

Contractor's Construction Schedule: Initial schedule, of size required to display entire schedule for entire
construction period.

1. Submit a working electronic copy of schedule, using software indicated, and labeled to comply
with requirements for submittals. Include type of schedule (initial or updated) and date on label.

CPM Reports: Concurrent with CPM schedule, submit each of the following reports. Format for each
activity in reports shall contain activity number, activity description, cost and resource loading, original
duration, remaining duration, early start date, early finish date, late start date, late finish date, and total
float in calendar days.

1. Activity Report: List of all activities sorted by activity number and then early start date, or actual
start date if known.
2. Logic Report: List of preceding and succeeding activities for all activities, sorted in ascending

order by activity number and then early start date, or actual start date if known.

Total Float Report: List of all activities sorted in ascending order of total float.

4. Earnings Report: Compilation of Contractor's total earnings from the Notice to Proceed until
most recent Application for Payment.

w

Construction Schedule Updating Reports: Submit with Applications for Payment.
Daily Construction Reports: Submit at weekly intervals.

Special Reports: Submit at time of unusual event.
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1.5

1.6

Qualification Data: For scheduling consultant.
QUALITY ASSURANCE

Scheduling Consultant Qualifications: An experienced specialist in CPM scheduling and reporting, with
capability of producing CPM reports and diagrams within 24 hours of Architect's request.

Prescheduling Conference: Conduct conference at Project site to comply with requirements in Section
01310 "Project Management and Coordination." Review methods and procedures related to the
preliminary construction schedule and Contractor's construction schedule, including, but not limited to,
the following:

1. Review software limitations and content and format for reports.

2. Verify availability of qualified personnel needed to develop and update schedule.

3. Discuss constraints, including phasing, work stages, interim milestones, and partial Owner
occupancy.

4 Review delivery dates for Owner-furnished products.

5 Review schedule for work of Owner's separate contracts.

6. Review submittal requirements and procedures.

7 Review time required for review of submittals and resubmittals.

8 Review requirements for tests and inspections by independent testing and inspecting agencies.
9. Review time required for Project closeout and Owner startup procedures.

10.  Review and finalize list of construction activities to be included in schedule.

11.  Review procedures for updating schedule.

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,
submittal schedule, progress reports, payment requests, and other required schedules and reports.

1. Secure time commitments for performing critical elements of the Work from entities involved.
2. Coordinate each construction activity in the network with other activities and schedule them in
proper sequence.

PART 2 - PRODUCTS

2.1

CONTRACTOR'S CONSTRUCTION SCHEDULE, GENERAL

Time Frame: Extend schedule from date established for the Notice of Award to date of Substantial
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 main 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 Architect.
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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.

Submittal Review Time: Include review and resubmittal times indicated in Section 01330
"Submittal Procedures" in schedule. Coordinate submittal review times in Contractor's
construction schedule with submittal schedule.

Startup and Testing Time: Include no fewer than 15 days for startup and testing.

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

Punch List and Final Completion: Include not more than 30 days for completion of punch list
items and final completion.

C. Constraints: Include constraints and work restrictions indicated in the Contract Documents and as
follows in schedule, and show how the sequence of the Work is affected.

el N

Phasing: Arrange list of activities on schedule by phase.

Work under More Than One Contract: Include a separate activity for each contract.

Work by Owner: Include a separate activity for each portion of the Work performed by Owner.
Products Ordered in Advance: Include a separate activity for each product. Include delivery date
indicated in Section 01100 "Summary." Delivery dates indicated stipulate the earliest possible
delivery date.

Owner-Furnished Products: Include a separate activity for each product. Include delivery date
indicated in Section 01100 "Summary." Delivery dates indicated stipulate the earliest possible
delivery date.

Work Restrictions: Show the effect of the following items on the schedule:

a. Uninterruptible services.
b. Partial occupancy before Substantial Completion.
C. Use of premises restrictions.

Work Stages: Indicate important stages of construction for each major portion of the Work,
including, but not limited to, the following:

Subcontract awards.
Submittals.
Purchases.

Mockups.

Fabrication.

Sample testing.
Deliveries.
Installation.

Tests and inspections.
Adjusting.

Curing.

Startup and placement into final use and operation.

~T T S@m e Qo0 o

Construction Areas: Identify each major area of construction for each major portion of the Work.
Indicate where each construction activity within a major area must be sequenced or integrated
with other construction activities to provide for the following:
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2.2

2.3

a. Substantial Completion.

Upcoming Work Summary: Prepare summary report indicating activities scheduled to occur or
commence prior to submittal of next schedule update. Summarize the following issues:

Unresolved issues.

Unanswered Requests for Information.

Rejected or unreturned submittals.

Notations on returned submittals.

Pending modifications affecting the Work and Contract Time.

uhkhwnNe

Recovery Schedule: When periodic update indicates the Work is 14 or more calendar days behind the
current approved schedule, submit a separate recovery schedule indicating means by which Contractor
intends to regain compliance with the schedule. Indicate changes to working hours, working days, crew
sizes, and equipment required to achieve compliance, and date by which recovery will be accomplished.

STARTUP CONSTRUCTION SCHEDULE

Bar-Chart Schedule: Submit startup, horizontal, bar-chart-type construction schedule within seven days
of date established for the Notice to Proceed.

Preparation: Indicate each significant construction activity separately. Identify first workday of each
week with a continuous vertical line. Outline significant construction activities for first 30 days of
construction. Include skeleton diagram for the remainder of the Work and a cash requirement
prediction based on indicated activities.

CONTRACTOR'S CONSTRUCTION SCHEDULE (CPM SCHEDULE)

General: Prepare network diagrams using AON (activity-on-node) format.

Startup Network Diagram: Submit diagram within 14 days of date established for the Notice to Proceed.
Outline significant construction activities for the first 30 days of construction. Include skeleton diagram

for the remainder of the Work and a cash requirement prediction based on indicated activities.

CPM Schedule: Prepare Contractor's construction schedule using a time-scaled CPM network analysis
diagram for the Work.

1. Develop network diagram in sufficient time to submit CPM schedule so it can be accepted for use
no later than 30 days after date established for the Notice to Proceed.

a. Failure to include any work item required for performance of this Contract shall not
excuse Contractor from completing all work within applicable completion dates,
regardless of Architect's approval of the schedule.

2. Conduct educational workshops to train and inform key Project personnel, including
subcontractors' personnel, in proper methods of providing data and using CPM schedule
information.

3. Establish procedures for monitoring and updating CPM schedule and for reporting progress.
Coordinate procedures with progress meeting and payment request dates.

4, Use "one workday" as the unit of time for individual activities. Indicate nonworking days and

holidays incorporated into the schedule in order to coordinate with the Contract Time.
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D. CPM Schedule Preparation: Prepare a list of all activities required to complete the Work. Using the
startup network diagram, prepare a skeleton network to identify probable critical paths.

1. Activities: Indicate the estimated time duration, sequence requirements, and relationship of each
activity in relation to other activities. Include estimated time frames for the following activities:
a. Preparation and processing of submittals.
b. Mobilization and demobilization.
C. Purchase of materials.
d. Delivery.
e. Fabrication.
f. Utility interruptions.
g. Installation.
h. Work by Owner that may affect or be affected by Contractor's activities.
i Testing.
j. Punch list and final completion.
k. Activities occurring following final completion.

2. Critical Path Activities: Identify critical path activities, including those for interim completion
dates. Scheduled start and completion dates shall be consistent with Contract milestone dates.

3. Processing: Process data to produce output data on a computer-drawn, time-scaled network.
Revise data, reorganize activity sequences, and reproduce as often as necessary to produce the
CPM schedule within the limitations of the Contract Time.

4, Format: Mark the critical path. Locate the critical path near center of network; locate paths with
most float near the edges.
a. Subnetworks on separate sheets are permissible for activities clearly off the critical path.

5. Cost- and Resource-Loading of CPM Schedule: Assign cost to construction activities on the CPM
schedule. Do not assign costs to submittal activities. Obtain Architect's approval prior to
assigning costs to fabrication and delivery activities. Assign costs under main subcontracts for
testing and commissioning activities, operation and maintenance manuals, punch list activities,
Project record documents, and demonstration and training (if applicable), in the amount of 5
percent of the Contract Sum.
a. Each activity cost shall reflect an appropriate value subject to approval by Architect.
b. Total cost assigned to activities shall equal the total Contract Sum.

E. Contract Modifications: For each proposed contract modification and concurrent with its submission,

prepare a time-impact analysis using a network fragment to demonstrate the effect of the proposed
change on the overall project schedule.

F. Initial Issue of Schedule: Prepare initial network diagram from a sorted activity list indicating straight
"early start-total float." Identify critical activities. Prepare tabulated reports showing the following:

NoubkwnpR

Contractor or subcontractor and the Work or activity.
Description of activity.

Main events of activity.

Immediate preceding and succeeding activities.

Early and late start dates.

Early and late finish dates.

Activity duration in workdays.
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2.4

8.
9.

10.

Total float or slack time.

Average size of workforce.
Dollar value of activity (coordinated with the schedule of values).

Schedule Updating: Concurrent with making revisions to schedule, prepare tabulated reports showing
the following:

Noukrwpne

Identification of activities that have changed.
Changes in early and late start dates.
Changes in early and late finish dates.
Changes in activity durations in workdays.
Changes in the critical path.

Changes in total float or slack time.

Changes in the Contract Time.

Value Summaries: Prepare two cumulative value lists, sorted by finish dates.

1. In first list, tabulate activity number, early finish date, dollar value, and cumulative dollar value.
2. In second list, tabulate activity number, late finish date, dollar value, and cumulative dollar value.
3. In subsequent issues of both lists, substitute actual finish dates for activities completed as of list
date.
4, Prepare list for ease of comparison with payment requests; coordinate timing with progress
meetings.
a. In both value summary lists, tabulate "actual percent complete" and "cumulative value
completed" with total at bottom.
b. Submit value summary printouts one week before each regularly scheduled progress
meeting.
REPORTS

Daily Construction Reports: Prepare a daily construction report recording the following information
concerning events at Project site:
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List of subcontractors at Project site.

List of separate contractors at Project site.

Approximate count of personnel at Project site.

Equipment at Project site.

Material deliveries.

High and low temperatures and general weather conditions, including presence of rain or snow.
Accidents.

Meetings and significant decisions.

Unusual events (see special reports).

Stoppages, delays, shortages, and losses.

Meter readings and similar recordings.

Emergency procedures.

Orders and requests of authorities having jurisdiction.
Change Orders received and implemented.

Construction Change Directives received and implemented.
Services connected and disconnected.

Equipment or system tests and startups.

Partial completions and occupancies.
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2.5

19.  Substantial Completions authorized.
SPECIAL REPORTS

General: Submit special reports directly to Owner within one day(s) of an occurrence. Distribute copies
of report to parties affected by the occurrence.

Reporting Unusual Events: When an event of an unusual and significant nature occurs at Project site,
whether or not related directly to the Work, prepare and submit a special report. List chain of events,
persons participating, response by Contractor's personnel, evaluation of results or effects, and similar
pertinent information. Advise Owner in advance when these events are known or predictable.

PART 3 - EXECUTION

3.1

CONTRACTOR'S CONSTRUCTION SCHEDULE

Contractor's Construction Schedule Updating: At Bi-Weekly intervals, update schedule to reflect actual
construction progress and activities. Issue schedule one week before each 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 final completion percentage for each activity.

Distribution: Distribute copies of approved schedule to Architect, 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 completed their assigned portion of
the Work and are no longer involved in performance of construction activities.

END OF SECTION 013200
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SECTION 013300 - SUBMITTAL PROCEDURES

PART 1 - GENERAL

1.1

1.2

1.3

1.4

RELATED DOCUMENTS

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

SUMMARY

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

Related Requirements:

1. General Conditions, Article 38 —Shop Drawings, Product Data, and Samples
2. Section 013200 "Construction Progress Documentation" for submitting schedules and reports,
including Contractor's construction schedule.

DEFINITIONS

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

File Transfer Protocol (FTP): Communications protocol that enables transfer of files to and from another
computer over a network and that serves as the basis for standard Internet protocols. An FTP site is a
portion of a network located outside of network firewalls within which internal and external users are
able to access files.

Portable Document Format (PDF): An open standard file format licensed by Adobe Systems used for
representing documents in a device-independent and display resolution-independent fixed-layout
document format.

ACTION SUBMITTALS

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

1. Coordinate submittal schedule with list of subcontracts, the schedule of values, and Contractor's
construction schedule.
2. Initial Submittal: Submit concurrently with startup construction schedule. Include submittals

required during the first 60 days of construction. List those submittals required to maintain
orderly progress of the Work and those required early because of long lead time for manufacture
or fabrication.

3. Final Submittal: Submit concurrently with the first complete submittal of Contractor's
construction schedule.
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1.5

a. Submit revised submittal schedule to reflect changes in current status and timing for
submittals.

4, Format: Arrange the following information in a tabular format:

Scheduled date for first submittal.

Specification Section number and title.

Submittal category: Action; informational.

Name of subcontractor.

Description of the Work covered.

Scheduled date for Architect's final release or approval.
Scheduled date of fabrication.

Scheduled dates for purchasing.

Scheduled dates for installation.

Activity or event number.

T TSm0 a0 oo

SUBMITTAL ADMINISTRATIVE REQUIREMENTS

Architect's Digital Data Files: Limited Electronic digital data files of the Contract Drawings will be
provided by Architect for Contractor's use in preparing submittals.

Architect will furnish base plan and reflected ceiling plan. Contractor must fill out second party
agreement form 013300.1, following this specification before files will be provided.

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

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

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

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

4, 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.

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

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

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

2. Intermediate Review: If intermediate submittal is necessary, process it in same manner as initial
submittal.
3. Resubmittal Review: Allow 15 days for review of each resubmittal.
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4, Sequential Review: Where sequential review of submittals by Architect's consultants, Owner, or
other parties is indicated, allow 21 days for initial review of each submittal.

E. Electronic Submittals: Identify and incorporate information in each electronic submittal file as follows:

1. Assemble complete submittal package into a single indexed file incorporating submittal
requirements of a single Specification Section and transmittal form with links enabling navigation
to each item.

2. Name file with submittal number or other unique identifier, including revision identifier.

a. File name shall use project identifier and Specification Section number followed by a

decimal point and then a sequential number (e.g., LNHS-061000.01). Resubmittals shall
include an alphabetic suffix after another decimal point (e.g., LNHS-061000.01.A).

3. Provide means for insertion to permanently record Contractor's review and approval markings
and action taken by Architect.
4, Transmittal Form for Electronic Submittals: Use electronic form acceptable to Owner, containing

the following information:

a. Project name.
b. Date.
C. Name and address of Architect.
d. Name of Contractor.
e. Name of firm or entity that prepared submittal.
f. Names of subcontractor, manufacturer, and supplier.
g. Category and type of submittal.
h. Submittal purpose and description.
i Specification Section number and title.
j. Specification paragraph number or drawing designation and generic name for each of
multiple items.
k. Drawing number and detail references, as appropriate.
I Location(s) where product is to be installed, as appropriate.
m. Related physical samples submitted directly.
n. Indication of full or partial submittal.
o. Transmittal number, numbered consecutively.
p. Submittal and transmittal distribution record.
g. Other necessary identification.
r. Remarks.
F. Options: Identify options requiring selection by Architect.
G. Deviations and Additional Information: On an attached separate sheet, prepared on Contractor's

letterhead, record relevant information, requests for data, revisions other than those requested by
Architect on previous submittals, and deviations from requirements in the Contract Documents,
including minor variations and limitations. Include same identification information as related submittal.

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

PART 2 - PRODUCTS

2.1

SUBMITTAL PROCEDURES

Refer to the General Conditions, Article 38 — Shop Drawings, Product Data, and Samples for specific
requirements from the Owner. General Submittal Procedure Requirements: Prepare and submit
submittals required by individual Specification Sections. Types of submittals are indicated in individual
Specification Sections.

1. Web-Based Project Software as hosted by the General Contractor: Prepare submittals and other
project-related information and documents (Change Order, RFls, etc.) in PDF form, and upload to
web-based Project software website. Enter required data in web-based software site to fully
identify submittal.

a. This Project requirement will be Contractor-provided.
b. Owner prefers PLANGRID software, but is not a Project requirement.

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

1. If information must be specially prepared for submittal because standard published data are 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.
3. Include the following information, as applicable:
a. Manufacturer's catalog cuts.
b. Manufacturer's product specifications.
C. Standard color charts.
d. Statement of compliance with specified referenced standards.
e. Testing by recognized testing agency.
f. Application of testing agency labels and seals.
g. Notation of coordination requirements.
h. Availability and delivery time information.
4. For equipment, include the following in addition to the above, as applicable:
a. Wiring diagrams showing factory-installed wiring.
b. Printed performance curves.
C. Operational range diagrams.
d. Clearances required to other construction, if not indicated on accompanying Shop
Drawings.
5. Submit Product Data before or concurrent with Samples.
6. Submit Product Data in the following format:
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a. PDF electronic file.

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:

a. Identification of products.
b. Schedules.
c. Compliance with specified standards.
d. Notation of coordination requirements.
e. Notation of dimensions established by field measurement.
f. Relationship and attachment to adjoining construction clearly indicated.
g. Seal and signature of professional engineer if specified.

2. Sheet Size: Except for templates, patterns, and similar full-size drawings, submit Shop Drawings
on sheets at least 8-1/2 by 11 inches but no larger than 30 by 42 inches.

3. Submit Shop Drawings in the following format:
a. PDF electronic file.

D. Samples: Submit Samples for review of kind, color, pattern, and texture for a check of these

characteristics with other elements and for a comparison of these characteristics between submittal
and actual component as delivered and installed.

1. Transmit Samples that contain multiple, related components such as accessories together in one
submittal package.
2. Identification: Attach label on unexposed side of Samples that includes the following:
a. Generic description of Sample.
b. Product name and name of manufacturer.
c. Sample source.
d. Number and title of applicable Specification Section.
e. Specification paragraph number and generic name of each item.

3. For projects where electronic submittals are required, provide corresponding electronic
submittal of Sample transmittal, digital image file illustrating Sample characteristics, and
identification information for record.

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

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

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

a. Number of Samples: Submit one full set(s) of available choices where color, pattern,

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

a. Number of Samples: Submit three sets of Samples. Architect will retain two Sample sets;
remainder will be returned.

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

2) If variation in color, pattern, texture, or other characteristic is inherent in material

or product represented by a Sample, submit at least three sets of paired units that
show approximate limits of variations.

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

1. Type of product. Include unique identifier for each product indicated in the Contract Documents
or assigned by Contractor if none is indicated.

Manufacturer and product name, and model number if applicable.

Number and name of room or space.

Location within room or space.

Submit product schedule in the following format:

ukhwn

a. PDF electronic file.

F. Coordination Drawing Submittals: Comply with requirements specified in Section 013100 "Project
Management and Coordination."

G. Contractor's Construction Schedule: Comply with requirements specified in Section 01320 "Construction
Progress Documentation."

H. Test and Inspection Reports and Schedule of Tests and Inspections Submittals: Comply with
requirements specified in Section 01400 "Quality Requirements."

Closeout Submittals and Maintenance Material Submittals: Comply with requirements specified in
Section 017700 "Closeout Procedures."

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

K. Installer Certificates: Submit written statements on manufacturer's letterhead certifying that Installer

complies with requirements in the Contract Documents and, where required, is authorized by
manufacturer for this specific Project.
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L. Manufacturer Certificates: Submit written statements on manufacturer's letterhead certifying that
manufacturer complies with requirements in the Contract Documents. Include evidence of
manufacturing experience where required.

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

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

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

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

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

Name of evaluation organization.
Date of evaluation.

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

Test procedures and results.
Limitations of use.

Noukwne

R. Preconstruction Test Reports: Submit reports written by a qualified testing agency, on testing agency's
standard form, indicating and interpreting results of tests performed before installation of product, for
compliance with performance requirements in the Contract Documents.

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

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

u. Design Data: Prepare and submit written and graphic information, including, but not limited to,
performance and design criteria, list of applicable codes and regulations, and calculations. Include list of
assumptions and other performance and design criteria and a summary of loads. Include load diagrams
if applicable. Provide name and version of software, if any, used for calculations. Include page numbers.
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2.2

DELEGATED-DESIGN SERVICES

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

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

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

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

PART 3 - EXECUTION

3.1

3.2

CONTRACTOR'S REVIEW

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

Project Closeout and Maintenance Material Submittals: See requirements in Section 017700 "Closeout
Procedures."

Approval Stamp: Stamp each submittal with a uniform, approval stamp. 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.

ARCHITECT'S ACTION

Informational Submittals: Architect will review each submittal and will not return it, or will return it if it
does not comply with requirements. Architect will forward each submittal to appropriate party.

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

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

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

END OF SECTION 013300
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SECTION 013300.1 - SECOND PARTY USER AGREEMENT FOR DRAWINGS

SECOND PARTY USER AGREEMENT FOR CAD GENERATED DRAWINGS

NOTICE. By using this computer-generated drawing, you indicate your acceptance of the following terms
and conditions. The purpose of this Agreement is to set forth the conditions for the use by a Second Party
(User) of computer-generated drawings prepared by Hood-Rich, Inc. Hood-Rich, Inc. retains ownership of
the information contained on the drawings; permission to use these materials is given only subject to the
terms of this Agreement. The cost for electronic files is $0.00 per sheet (not per file, not per CD).

ARTICLE 1. The information recorded on computer-generated drawings represents a portion of the
services performed by Hood-Rich, Inc. No representation is made by Hood-Rich, Inc. that the electronic
data is suitable or accurate for the purpose of bidding and/or as a direct tool used for construction. Hood-
Rich, Inc. grants permission to use its computer-generated drawings with this understanding and with no
liabilities either expressed or implied for accuracy or completeness. The User agrees to hold harmless and
defend Hood-Rich, Inc. in the event of any action against or by the User for the preparation of information
generated through the use of computer-generated drawings prepared by Hood-Rich, Inc. Further, in the
event of such legal action, the User agrees to pay reasonable attorney’s fees and expenses incurred by
Hood-Rich, Inc. in resolving the matter.

ARTICLE 2. Computer-generated drawings are made available solely for the facilitation of the User’s work
on the specific project identified below and no permission is granted herein for copying or reuse. The
User’s acceptance of these terms, which is communicated by opening or using this drawing, constitutes
acceptance of liability and the acceptance of responsibilities for the coordination of any revisions and
computer-generated interlineations made to the information transmitted.

ARTICLE 3. Utilization of computer-generated drawings not in accordance with the terms of this

Agreement shall constitute a breach of this Agreement; Hood-Rich, Inc. will at such time demand return of
its property and may seek legal recourse and the cost of reasonable fees.

Acceptance of these terms may have legal implications that should be reviewed with the User’s legal
counsel.

Project:

Printed Name and Title of Second Party User:

Signature:

Date:
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SECTION 014000 - QUALITY REQUIREMENTS

PART 1 - GENERAL

1.1

1.2

1.3

RELATED DOCUMENTS

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

SUMMARY

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. Specific quality-assurance and -control requirements for individual construction activities are

specified in the Sections that specify those activities. Requirements in those Sections may also
cover production of standard products.

2. Specified tests, inspections, and related actions do not limit Contractor's other quality-assurance
and -control procedures that facilitate compliance with the Contract Document requirements.
3. Requirements for Contractor to provide quality-assurance and -control services required by

Architect, Owner, Commissioning Authority, or authorities having jurisdiction are not limited by
provisions of this Section.

DEFINITIONS

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

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

Mockups: Full-size physical assemblies that are constructed on-site. Mockups are constructed to verify
selections made under Sample submittals; to demonstrate aesthetic effects and, where indicated,
qualities of materials and execution; to review coordination, testing, or operation; to show interface
between dissimilar materials; and to demonstrate compliance with specified installation tolerances.
Mockups are not Samples. Unless otherwise indicated, approved mockups establish the standard by
which the Work will be judged.

1. Laboratory Mockups: Full-size physical assemblies constructed at testing facility to verify
performance characteristics.

2. Integrated Exterior Mockups: Mockups of the exterior envelope erected separately from the
building but on Project site, consisting of multiple products, assemblies, and subassemblies.

3. Room Mockups: Mockups of typical interior spaces complete with wall, floor, and ceiling finishes,

doors, windows, millwork, casework, specialties, furnishings and equipment, and lighting.
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D.

1.4

1.5

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

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 specified requirements.

Source Quality-Control Testing: Tests and inspections that are performed at the source, e.g., 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. Use of trade-specific terminology in referring to a trade or entity does not require that certain
construction activities be performed by accredited or unionized individuals, or that requirements
specified apply exclusively to specific trade(s).

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

CONFLICTING REQUIREMENTS

Referenced Standards: 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 conflicting 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.

REPORTS AND DOCUMENTS

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

Date of issue.

Project title and number.

Name, address, and telephone number of testing agency.
Dates and locations of samples and tests or inspections.
Names of individuals making tests and inspections.

ukhwnN e
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1.6

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.

10. 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.

0N

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

1. Name, address, and telephone number of technical representative making report.

2. Statement on condition of substrates and their acceptability for installation of product.

3. Statement that products at Project site comply with requirements.

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

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

6. Statement whether conditions, products, and installation will affect warranty.

7. Other required items indicated in individual Specification Sections.

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

1. Name, address, and telephone number of factory-authorized service representative making
report.

2. Statement that equipment complies with requirements.

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

4, Statement whether conditions, products, and installation will affect warranty.

5. Other required items indicated in individual Specification Sections.

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.

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.
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1.7

C.

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

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.

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 products that are similar in material, design, and extent to those indicated for this Project.

Testing Agency Qualifications: An NRTL, an NVLAP, or an independent agency with the experience and
capability to conduct testing and inspecting indicated, as documented according to ASTM E 329; and
with additional qualifications specified in individual Sections; and, where required by authorities having
jurisdiction, that is acceptable to authorities.

1. NRTL: A nationally recognized testing laboratory according to 29 CFR 1910.7.
2. NVLAP: A testing agency accredited according to NIST's National Voluntary Laboratory
Accreditation Program.

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

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

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

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

1. 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.

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

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

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

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

6. 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 Section 01330 "Submittal Procedures."

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

E. 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.

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

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

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

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

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

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

6. Do not perform any duties of Contractor.

G. Associated Services: Cooperate with agencies performing required tests, inspections, and similar quality-

control services, and provide reasonable auxiliary services as requested. Notify agency sufficiently in
advance of operations to permit assignment of personnel. Provide the following:

1. Access to the Work.

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

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

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

5. Delivery of samples to testing agencies.
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1.8

6. Preliminary design mix proposed for use for material mixes that require control by testing
agency.
7. Security and protection for samples and for testing and inspecting equipment at Project site.

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

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

SPECIAL TESTS AND INSPECTIONS

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

Special Tests and Inspections: Conducted by a qualified testing agency as required by authorities having
jurisdiction, as indicated in individual Specification Sections, and as follows:

1. Verifying that manufacturer maintains detailed fabrication and quality-control procedures and
reviews the completeness and adequacy of those procedures to perform the Work.

2. Notifying Architect, Commissioning Authority, and Contractor promptly of irregularities and
deficiencies observed in the Work during performance of its services.

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

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

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

6. Retesting and reinspecting corrected work.

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION

3.1

3.2

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

Date test or inspection was conducted.

Description of the Work tested or inspected.

Date test or inspection results were transmitted to Architect.

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

el N

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

REPAIR AND PROTECTION

General: On completion of testing, inspecting, sample taking, and similar services, repair damaged
construction and restore substrates and finishes.
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1. Provide materials and comply with installation requirements specified in other Specification
Sections or matching existing substrates and finishes. Restore patched areas and extend

restoration into adjoining areas with durable seams that are as invisible as possible. Comply with
the Contract Document requirements for cutting and patching in Section 017300 "Execution."”

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

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

END OF SECTION 014000
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SECTION 014200 - REFERENCES

PART 1 - GENERAL

1.1

1.2

1.3

RELATED DOCUMENTS

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

DEFINITIONS
General: Basic Contract definitions are included in the Conditions of the Contract.

"Approved": When used to convey Architect's action on Contractor's submittals, applications, and
requests, "approved" is limited to Architect's duties and responsibilities as stated in the Conditions of
the Contract.

"Directed": A command or instruction by Architect. Other terms including "requested," "authorized,"
"selected," "required," and "permitted" have the same meaning as "directed."

"Indicated": Requirements expressed by graphic representations or in written form on Drawings, in
Specifications, and in other Contract Documents. Other terms including "shown," "noted," "scheduled,"
and "specified" have the same meaning as "indicated."

"Regulations": Laws, ordinances, statutes, and lawful orders issued by authorities having jurisdiction,
and rules, conventions, and agreements within the construction industry that control performance of
the Work.

"Furnish": Supply and deliver to Project site, ready for unloading, unpacking, assembly, installation, and
similar operations.

"Install": Operations at Project site including unloading, temporarily storing, unpacking, assembling,
erecting, placing, anchoring, applying, working to dimension, finishing, curing, protecting, cleaning, and
similar operations.

"Provide": Furnish and install, complete and ready for the intended use.

"Project Site": Space available for performing construction activities. The extent of Project site is shown
on Drawings and may or may not be identical with the description of the land on which Project is to be
built.

INDUSTRY STANDARDS

Applicability of Standards: Unless the Contract Documents include more stringent requirements,
applicable construction industry standards have the same force and effect as if bound or copied directly
into the Contract Documents to the extent referenced. Such standards are made a part of the Contract
Documents by reference.

Publication Dates: Comply with standards in effect as of date of the Contract Documents unless
otherwise indicated.
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1.4

A.

ABBREVIATIONS AND ACRONYMS

Industry Organizations: Where abbreviations and acronyms are used in Specifications or other Contract
Documents, they shall mean the recognized name of the entities indicated in Gale's "Encyclopedia of
Associations: National Organizations of the U.S." or in Columbia Books' "National Trade & Professional
Associations of the United States."

Code Agencies: Where abbreviations and acronyms are used in Specifications or other Contract
Documents, they shall mean the recognized name of the entities in the following list. Names, telephone
numbers, and Web sites are subject to change and are believed to be accurate and up-to-date as of the
date of the Contract Documents.

Federal Government Agencies: Where abbreviations and acronyms are used in Specifications or other
Contract Documents, they shall mean the recognized name of the entities in the following list. Names,
telephone numbers, and Web sites are subject to change and are believed to be accurate and up-to-
date as of the date of the Contract Documents.

Standards and Regulations: Where abbreviations and acronyms are used in Specifications or other
Contract Documents, they shall mean the recognized name of the standards and regulations in the
following list. Names, telephone numbers, and Web sites are subject to change and are believed to be
accurate and up-to-date as of the date of the Contract Documents.

State Government Agencies: Where abbreviations and acronyms are used in Specifications or other
Contract Documents, they shall mean the recognized name of the entities in the following list. Names,
telephone numbers, and Web sites are subject to change and are believed to be accurate and up-to-
date as of the date of the Contract Documents.

END OF SECTION 014200
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SECTION 015000 - TEMPORARY FACILITIES AND CONTROLS

PART 1 - GENERAL

1.1

1.2

1.3

1.4

1.5

RELATED DOCUMENTS

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

SUMMARY

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

Related Requirements:
1. Section 011000 "Summary" for work restrictions and limitations on utility interruptions.
USE CHARGES

General: Installation and removal of and use charges for temporary facilities shall be included in the
Contract Sum unless otherwise indicated. Allow other entities to use temporary services and facilities
without cost, including, but not limited to, Architect, testing agencies, and authorities having
jurisdiction.

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

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

INFORMATIONAL SUBMITTALS

Dust- and HVAC-Control Plan: Submit coordination drawing and narrative that indicates the dust- and
HVAC-control measures proposed for use, proposed locations, and proposed time frame for their
operation. Identify further options if proposed measures are later determined to be inadequate. Include
the following:

Locations of dust-control partitions at each phase of work.
HVAC system isolation schematic drawing.

Location of proposed air-filtration system discharge.
Waste handling procedures.

Other dust-control measures.

ukhwnN e

QUALITY ASSURANCE

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

1.6

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

Accessible Temporary Egress: Comply with applicable provisions in the U.S. Architectural &
Transportation Barriers Compliance Board's ADA-ABA Accessibility Guidelines and ICC/ANSI A117.1.

PROJECT CONDITIONS
Temporary Use of Permanent Facilities: Engage Installer of each permanent service to assume

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

PART 2 - PRODUCTS

2.1

2.2

MATERIALS

Polyethylene Sheet: Reinforced, fire-resistive sheet, 10-mil minimum thickness, with flame-spread rating
of 15 or less per ASTM E 84 and passing NFPA 701 Test Method 2.

Dust-Control Adhesive-Surface Walk-off Mats: Provide mats minimum 36 by 60 inches.

Insulation: Unfaced mineral-fiber blanket, manufactured from glass, slag wool, or rock wool; with
maximum flame-spread and smoke-developed indexes of 25 and 50, respectively.

TEMPORARY FACILITIES

Field Offices, General: Prefabricated or mobile units with serviceable finishes, temperature controls, and
foundations adequate for normal loading.

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

1. Furniture required for Project-site documents including file cabinets, plan tables, plan racks, and
bookcases.
2. Conference room of sufficient size to accommodate meetings of 10 individuals. Provide electrical

power service and 120-V ac duplex receptacles, with no fewer than one receptacle on each wall.
Furnish room with conference table, chairs, and 4-foot square tack and marker boards.

3. Drinking water and private toilet.

4. Coffee machine and supplies.

5. Heating and cooling equipment necessary to maintain a uniform indoor temperature of 68 to 72
degF.

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

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

1. Store combustible materials apart from building.
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2.3

EQUIPMENT

HVAC Equipment: Unless Owner authorizes use of permanent HVAC system, provide vented, self-
contained, liquid-propane-gas or fuel-oil heaters with individual space thermostatic control.

1. Permanent HVAC System: If Owner authorizes use of permanent HVAC system for temporary use
during construction, provide filter with MERV of 8 at each return-air grille in system and remove
at end of construction.

Air-Filtration Units: Primary and secondary HEPA-filter-equipped portable units with four-stage
filtration. Provide single switch for emergency shutoff. Configure to run continuously.

PART 3 - EXECUTION

3.1

3.2

INSTALLATION, GENERAL

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

1. Locate facilities to limit site disturbance as specified in Section 011000 "Summary."

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.

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

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

Water Service: Connect to Owner's existing water service facilities. Clean and maintain water service
facilities in a condition acceptable to Owner. At Substantial Completion, restore these facilities to
condition existing before initial use.

Sanitary Facilities: Provide temporary toilets, wash facilities, and drinking water for use of construction
personnel. Comply with requirements of authorities having jurisdiction for type, number, location,
operation, and maintenance of fixtures and facilities.

1. Toilets: Use of Owner's existing toilet facilities will be permitted, as long as facilities are cleaned
and maintained in a condition acceptable to Owner. At Substantial Completion, restore these
facilities to condition existing before initial use.

Heating and Cooling: Provide temporary heating and cooling required by construction activities for
curing or drying of completed installations or for protecting installed construction from adverse effects
of low temperatures or high humidity. Select equipment that will not have a harmful effect on
completed installations or elements being installed.

Isolation of Work Areas in Occupied Facilities: Prevent dust, fumes, and odors from entering occupied
areas.
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1. Prior to commencing work, isolate the HVAC system in area where work is to be performed
according to coordination drawings.

a. Disconnect supply and return ductwork in work area from HVAC systems servicing
occupied areas.
b. Maintain negative air pressure within work area using HEPA-equipped air-filtration units,

starting with commencement of temporary partition construction, and continuing until
removal of temporary partitions is complete.

2. Maintain dust partitions during the Work. Use vacuum collection attachments on dust-producing
equipment. Isolate limited work within occupied areas using portable dust-containment devices.
3. Perform daily construction cleanup and final cleanup using approved, HEPA-filter-equipped

vacuum equipment.

Ventilation and Humidity Control: Provide temporary ventilation required by construction activities for
curing or drying of completed installations or for protecting installed construction from adverse effects
of high humidity. Select equipment that will not have a harmful effect on completed installations or
elements being installed. Coordinate ventilation requirements to produce ambient condition required
and minimize energy consumption.

1. Provide dehumidification systems when required to reduce substrate moisture levels to level
required to allow installation or application of finishes.

Electric Power Service: Connect to Owner's existing electric power service. Maintain equipment in a
condition acceptable to Owner.

Lighting: Provide temporary lighting with local switching that provides adequate illumination for
construction operations, observations, inspections, and traffic conditions.

1. Install and operate temporary lighting that fulfills security and protection requirements without
operating entire system.
2. Install lighting for Project identification sign.

Telephone Service: Provide temporary telephone service in common-use facilities for use by all
construction personnel. Install one telephone line(s) for each field office.

1. Provide superintendent with cellular telephone or portable two-way radio for use when away
from field office.

SUPPORT FACILITIES INSTALLATION

General: Comply with the following:

1. Provide construction for temporary offices, shops, and sheds located within construction area or
within 30 feet of building lines that is noncombustible according to ASTM E 136. Comply with
NFPA 241.

2. Maintain support facilities until Architect schedules Substantial Completion inspection. Remove

before Substantial Completion. Personnel remaining after Substantial Completion will be
permitted to use permanent facilities, under conditions acceptable to Owner.
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B.

Waste Disposal Facilities: Provide waste-collection containers in sizes adequate to handle waste from
construction operations. Comply with requirements of authorities having jurisdiction. Comply with
progress cleaning requirements in Section 017300 "Execution."

Existing Elevator Use: Use of Owner's existing elevators will be permitted, provided elevators are
cleaned and maintained in a condition acceptable to Owner. At Substantial Completion, restore
elevators to condition existing before initial use, including replacing worn cables, guide shoes, and
similar items of limited life.

1. Do not load elevators beyond their rated weight capacity.

2. Provide protective coverings, barriers, devices, signs, or other procedures to protect elevator car
and entrance doors and frame. If, despite such protection, elevators become damaged, engage
elevator Installer to restore damaged work so no evidence remains of correction work. Return
items that cannot be refinished in field to the shop, make required repairs and refinish entire
unit, or provide new units as required.

Existing Stair Usage: Use of Owner's existing stairs will be permitted, provided stairs are cleaned and
maintained in a condition acceptable to Owner. At Substantial Completion, restore stairs to condition
existing before initial use.

1. Provide protective coverings, barriers, devices, signs, or other procedures to protect stairs and to
maintain means of egress. If stairs become damaged, restore damaged areas so no evidence
remains of correction work.

SECURITY AND PROTECTION FACILITIES INSTALLATION

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

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

Temporary Egress: Maintain temporary egress from existing occupied facilities as indicated and as
required by authorities having jurisdiction.

Temporary Partitions: Provide floor-to-ceiling dustproof partitions to limit dust and dirt migration and to
separate areas occupied by Owner from fumes and noise.

1. Construct dustproof partitions with two layers of 6-mil polyethylene sheet on each side. Cover
floor with two layers of 6-mil polyethylene sheet, extending sheets 18 inches up the sidewalls.
Overlap and tape full length of joints. Cover floor with fire-retardant-treated plywood.

a. Construct vestibule and airlock at each entrance through temporary partition with not
less than 48 inches between doors. Maintain water-dampened foot mats in vestibule.

2. Where fire-resistance-rated temporary partitions are indicated or are required by authorities
having jurisdiction, construct partitions according to the rated assemblies.

3. Insulate partitions to control noise transmission to occupied areas.

4. Seal joints and perimeter. Equip partitions with gasketed dustproof doors and security locks
where openings are required.

5. Protect air-handling equipment.
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3.6

6. Provide walk-off mats at each entrance through temporary partition.
MOISTURE AND MOLD CONTROL

Contractor's Moisture-Protection Plan: Avoid trapping water in finished work. Document visible signs of
mold that may appear during construction.

Partially Enclosed Construction Phase: After installation of weather barriers but before full enclosure
and conditioning of building, when installed materials are still subject to infiltration of moisture and
ambient mold spores, protect as follows:

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

Keep interior spaces reasonably clean and protected from water damage.

Periodically collect and remove waste containing cellulose or other organic matter.

Discard or replace water-damaged material.

Do not install material that is wet.

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

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

Nounkwnbn

OPERATION, TERMINATION, AND REMOVAL

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

Maintenance: Maintain facilities in good operating condition until removal.

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.

Operate Project-identification-sign lighting daily from dusk until 12:00 midnight.

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

Termination and Removal: Remove each temporary facility when need for its service has ended, when it
has been replaced by authorized use of a permanent facility, or no later than Substantial Completion.
Complete or, if necessary, restore permanent 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. Remove temporary roads and paved areas not intended for or acceptable for integration into

permanent construction. Where area is intended for landscape development, remove soil and
aggregate fill that do not comply with requirements for fill or subsoil. Remove materials
contaminated with road oil, asphalt and other petrochemical compounds, and other substances
that might impair growth of plant materials or lawns. Repair or replace street paving, curbs, and
sidewalks at temporary entrances, as required by authorities having jurisdiction.
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3. At Substantial Completion, repair, renovate, and clean permanent facilities used during
construction period. Comply with final cleaning requirements specified in Section 017700
"Closeout Procedures."

END OF SECTION 015000
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SECTION 016000 - PRODUCT REQUIREMENTS

PART 1 - GENERAL

1.1

1.2

1.3

1.4

RELATED DOCUMENTS

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

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

warranties; and comparable products.

Related Requirements:

1. Section 01635 "Substitution Procedures" for requests for substitutions.
2. Section 01420 "References" for applicable industry standards for products specified.
DEFINITIONS

Products: Items obtained for incorporating into the Work, whether purchased for Project or taken from

previously purchased stock. The term "product” includes the terms "material," "equipment,"” "system,"
and terms of similar intent.
1. Named Products: Items identified by manufacturer's product name, including make or model

number or other designation shown or listed in manufacturer's published product literature, that
is current as of date of the Contract Documents.

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 to

have the indicated qualities related to type, function, dimension, in-service performance,
physical properties, appearance, and other characteristics that equal or exceed those of specified
product.

Basis-of-Design Product Specification: A specification in which a specific manufacturer's product is
named and accompanied by the words "basis-of-design product," 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 additional manufacturers named in the specification.

ACTION SUBMITTALS

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

1. Include data to indicate compliance with the requirements specified in "Comparable Products"
Article.
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1.5

1.6

2. 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 seven days of receipt of additional information or documentation,
whichever is later.

a. Form of Approval: As specified in Section 01330 "Submittal Procedures."
b. Use product specified if Architect does not issue a decision on use of a comparable

product request within time allocated.

Basis-of-Design Product Specification Submittal: Comply with requirements in Section 01330 "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, select product 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 and vandalism. 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 determine compliance with the Contract Documents and to
determine that products are undamaged and properly protected.

Storage:

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

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

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

7. Provide a secure location and enclosure at Project site for storage of materials and equipment by

Owner's construction forces. Coordinate location with Owner.
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1.7

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.

Manufacturer's Warranty: Written warranty furnished by individual manufacturer for a particular
product and specifically endorsed by manufacturer to Owner.

Special Warranty: Written warranty required by the Contract Documents to provide specific
rights for Owner.

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

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

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

Submittal Time: Comply with requirements in Section 01770 "Closeout Procedures."

PART 2 - PRODUCTS

2.1

PRODUCT SELECTION PROCEDURES

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

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

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

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

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

Or Equal: For products specified by name and accompanied by the term "or equal," or "or
approved equal," or "or approved," comply with requirements in "Comparable Products" Article
to obtain approval for use of an unnamed product.

Product Selection Procedures:

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

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

Products:
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2.2

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

b. Nonrestricted List: Where Specifications include a list of names of both available
manufacturers and products, provide one of the products listed, or an unnamed product,
that complies with requirements. Comply with requirements in "Comparable Products"
Article for consideration of an unnamed product.

4, Manufacturers:

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

b. Nonrestricted List: Where Specifications include a list of available manufacturers, provide
a product by one of the manufacturers listed, or a product by an unnamed manufacturer,
that complies with requirements. Comply with requirements in "Comparable Products"
Article for consideration of an unnamed manufacturer's product.

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

Visual Matching Specification: Where Specifications require "match Architect's sample", provide a
product that complies with requirements and matches Architect's sample. Architect's decision will be
final on whether a proposed product matches.

1. If no product available within specified category matches and complies with other specified
requirements, comply with requirements in Section 01635 "Substitution Procedures" for
proposal of product.

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

COMPARABLE PRODUCTS

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

1. Evidence that the proposed product does not require 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.

2. 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.

3. Evidence that proposed product provides specified warranty.
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4, List of similar installations for completed projects with project names and addresses and names
and addresses of architects and owners, if requested.
5. Samples, if requested.

END OF SECTION 016000
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SECTION 016350 - SUBSTITUTION PROCEDURES
PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY
A. Section includes administrative and procedural requirements for substitutions.
B. Related Requirements:
1. Section 012100 "Allowances" for products selected under an allowance.
2. Section 012300 "Alternates" for products selected under an alternate.
3. Section 016000 "Product Requirements" for requirements for submitting comparable product
submittals for products by listed manufacturers.

1.3 DEFINITIONS

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

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

1.4 ACTION SUBMITTALS
A.
1. Substitution Request Form: Refer to Appendix A -Contracting Forms, Request For Substitution.
2. 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.

3. Documentation: Show compliance with requirements for substitutions and the following, as
applicable:

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

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

c. Detailed comparison of significant qualities of proposed substitution with those of the
Work specified. Include annotated copy of applicable Specification Section. Significant
qualities may include attributes such as performance, weight, size, durability, visual effect,
sustainable design characteristics, warranties, and specific features and requirements
indicated. Indicate deviations, if any, from the Work specified.
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d. Product Data, including drawings and descriptions of products and fabrication and
installation procedures.

e. Samples, where applicable or requested.

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

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

h. Material test reports from a qualified testing agency indicating and interpreting test

results for compliance with requirements indicated.

i Research reports evidencing compliance with building code in effect for Project, from
applicable code organization.

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

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

I Contractor's certification that proposed substitution complies with requirements in the
Contract Documents except as indicated in substitution request, is compatible with
related materials, and is appropriate for applications indicated.

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

4, Architect's Action: If necessary, Architect will request additional information or documentation

for evaluation within seven days of receipt of a request for substitution. Architect will notify
Contractor of acceptance or rejection of proposed substitution within 15 days of receipt of
request, or seven days of receipt of additional information or documentation, whichever is later.

a. Forms of Acceptance: Change Order, Construction Change Directive, or Architect's
Supplemental Instructions for minor changes in the Work.
b. Use product specified if Architect does not issue a decision on use of a proposed

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

1.6 PROCEDURES

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

PART 2 - PRODUCTS
2.1 SUBSTITUTIONS

A. Substitutions for Cause: Submit requests for substitution immediately on discovery of need for change,
but not later than 15 days prior to time required for preparation and review of related submittals.
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B.

1.

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

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

Substitution request is fully documented and properly submitted.

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

Requested substitution is compatible with other portions of the Work.

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

Requested substitution provides specified warranty.

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

Substitutions for Convenience: Not allowed unless otherwise indicated.

END OF SECTION 016350
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SECTION 017000 — EXECUTION REQUIREMENTS
PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

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

1. Construction layout.

2. Field engineering and surveying.

3. Installation of the Work.

4, Cutting and patching.

5. Coordination of Owner-installed products.

6. Progress cleaning.

7. Starting and adjusting.

8. Protection of installed construction.

B. Related Requirements:

1. Section 011000 "Summary" for limits on use of Project site.

2. Section 013300 "Submittal Procedures" for submitting surveys.

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

4, Section 017320 "Selective Demolition" for demolition and removal of selected portions of the
building.

5. Section 078410 "Through-Penetration Firestop Systems" for patching penetrations in fire-rated
construction.

1.3 DEFINITIONS
A. Cutting: Removal of in-place construction necessary to permit installation or performance of other
work.
B. Patching: Fitting and repair work required to restore construction to original conditions after installation

of other work.
1.4 INFORMATIONAL SUBMITTALS

A. Cutting and Patching Plan: Submit plan describing procedures at least 10 days prior to the time cutting
and patching will be performed. Include the following information:

1. Extent: Describe reason for and extent of each occurrence of cutting and patching.
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1.5

2.

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

Products: List products to be used for patching and firms or entities that will perform patching
work.

Dates: Indicate when cutting and patching will be performed.

Utilities and Mechanical and Electrical Systems: List services and systems that cutting and
patching procedures will disturb or affect. List services and systems that will be relocated and
those that will be temporarily out of service. Indicate length of time permanent services and
systems will be disrupted.

a. Include description of provisions for temporary services and systems during interruption
of permanent services and systems.

Landfill Receipts: Submit copy of receipts issued by a landfill facility, licensed to accept hazardous
materials, for hazardous waste disposal.

QUALITY ASSURANCE

Land Surveyor Qualifications: A professional land surveyor who is legally qualified to practice in

jurisdiction where Project is located and who is experienced in providing land-surveying services of the

kind indicated.

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

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

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

Primary operational systems and equipment.
Fire separation assemblies.

Air or smoke barriers.

Fire-suppression systems.

Mechanical systems piping and ducts.
Control systems.

Communication systems.

Fire-detection and -alarm systems.
Conveying systems.

Electrical wiring systems.

Operating systems of special construction.

AT T S@m o o0 oo

Other Construction Elements: Do not cut and patch other construction elements or components
in @ 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. Other construction elements include but are not limited to the following:
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a. Water, moisture, or vapor barriers.
b. Membranes and flashings.
C. Exterior curtain-wall construction.
d. Sprayed fire-resistive material.
e. Equipment supports.
f. Piping, ductwork, vessels, and equipment.
g. Noise- and vibration-control elements and systems.
4. Visual Elements: Do not cut and patch construction in a manner that results in visual evidence of

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

Cutting and Patching Conference: Before proceeding, meet at Project site with parties involved in
cutting and patching, including mechanical and electrical trades. Review areas of potential interference
and conflict. Coordinate procedures and resolve potential conflicts before proceeding.

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

PART 2 - PRODUCTS

2.1

MATERIALS
General: Comply with requirements specified in other Sections.

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

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

PART 3 - EXECUTION

3.1

EXAMINATION

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

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

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

serving Project site.

Examination and Acceptance of Conditions: Before proceeding with each component of the Work,
examine substrates, areas, and conditions, with Installer or Applicator present where indicated, for
compliance with requirements for installation tolerances and other conditions affecting performance.
Record observations.
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3.2

33

1. Examine roughing-in for mechanical and electrical systems to verify actual locations of
connections before equipment and fixture installation.

2. Examine walls, floors, and roofs for suitable conditions where products and systems are to be
installed.

3. Verify compatibility with and suitability of substrates, including compatibility with existing

finishes or primers.

Written Report: Where a written report listing conditions detrimental to performance of the Work is
required by other Sections, include the following:

Description of the Work.

List of detrimental conditions, including substrates.
List of unacceptable installation tolerances.
Recommended corrections.

el N

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

PREPARATION

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

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

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

Review of Contract Documents and Field Conditions: Immediately on discovery of the need for
clarification of the Contract Documents caused by differing field conditions outside the control of
Contractor, submit a request for information to Architect according to requirements in Section 013100
"Project Management and Coordination."

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.

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

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

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.

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

4, Maintain minimum headroom clearance of 96 inches in occupied spaces and 90 inches in
unoccupied spaces.

w

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.

Sequence the Work and allow adequate clearances to accommodate movement of construction items
on site and placement in permanent locations.

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.

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

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.
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CUTTING AND PATCHING

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

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

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

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

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

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

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

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

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

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

3. Concrete and 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 Sections where required by
cutting and patching operations.

5. Mechanical and Electrical Services: Cut off pipe or conduit in walls or partitions to be removed.

Cap, valve, or plug and seal remaining portion of pipe or conduit to prevent entrance of moisture
or other foreign matter after cutting.
6. Proceed with patching after construction operations requiring cutting are complete.

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

1. Inspection: Where feasible, test and inspect patched areas after completion to demonstrate
physical integrity of installation.
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3.6

3.7

2.

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

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

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

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

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

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

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

OWNER-INSTALLED PRODUCTS

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

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

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

Preinstallation Conferences: Include Owner's construction personnel at preinstallation
conferences covering portions of the Work that are to receive Owner's work. Attend
preinstallation conferences conducted by Owner's construction personnel if portions of the Work
depend on Owner's construction.

PROGRESS CLEANING

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

Comply with requirements in NFPA 241 for removal of combustible waste materials and debris.
Do not hold waste materials more than seven days during normal weather or three days if the
temperature is expected to rise above 80 deg F.

Containerize hazardous and unsanitary waste materials separately from other waste. Mark
containers appropriately and dispose of legally, according to regulations.
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3.8

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

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

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

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

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

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

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

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: Do not bury or burn waste materials on-site. Do not wash waste materials down sewers
or into waterways. Comply with waste disposal requirements in Section 01500 "Temporary Facilities and
Controls."

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

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

Limiting Exposures: Supervise construction operations to 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

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

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

Adjust equipment for proper operation. Adjust operating components for proper operation without
binding.
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D. Test each piece of equipment to verify proper operation. Test and adjust controls and safeties. Replace
damaged and malfunctioning controls and equipment.

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

3.9 PROTECTION OF INSTALLED CONSTRUCTION

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

B. Comply with manufacturer's written instructions for temperature and relative humidity.

END OF SECTION 017000
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SECTION 017320 - SELECTIVE DEMOLITION

PART 1 - GENERAL

1.1

1.2

1.3

1.4

1.5

RELATED DOCUMENTS

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

SUMMARY
Section Includes:

1. Demolition and removal of selected portions of building or structure.
2. Salvage of existing items to be reused or recycled.

Related Requirements:

1. Section 011000 "Summary" for restrictions on the use of the premises, Owner-occupancy
requirements, and phasing requirements.

2. Section 017000 "Execution Requirements" for cutting and patching procedures.

DEFINITIONS

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

Remove and Salvage: Carefully detach from existing construction, in a manner to prevent damage, and
deliver to Owner.

Remove and Reinstall: Detach items from existing construction, prepare for reuse, and reinstall where
indicated.

Existing to Remain: Existing items of construction that are not to be permanently removed and that are
not otherwise indicated to be removed, removed and salvaged, 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.

CLOSEOUT SUBMITTALS

Inventory: Submit a list of items that have been removed and salvaged.
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1.6

FIELD CONDITIONS

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

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

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

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

1. Hazardous materials will be removed by Owner before start of the Work.

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

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

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

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

PART 2 - PRODUCTS

2.1

PEFORMANCE REQUIREMENTS

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

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

PART 3 - EXECUTION

3.1

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

Review record documents of existing construction provided by Owner. Owner does not guarantee that
existing conditions are same as those indicated in record documents.

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

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

a written report to Architect.

Survey of Existing Conditions: Record existing conditions by use of preconstruction photographs.
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3.2

Inventory and record the condition of items to be removed and salvaged. Provide photographs
of conditions that might be misconstrued as damage caused by salvage operations.

Before selective demolition or removal of existing building elements that will be reproduced or
duplicated in final Work, make permanent record of measurements, materials, and construction
details required to make exact reproduction.

SELECTIVE DEMOLITION, GENERAL

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

Proceed with selective demolition systematically, from higher to lower level. Complete selective
demolition operations above each floor or tier before disturbing supporting members on the
next lower level.

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

Cut or drill from the exposed or finished side into concealed surfaces to avoid marring existing
finished surfaces.

Do not use cutting torches until work area is cleared of flammable materials. At concealed
spaces, such as duct and pipe interiors, verify condition and contents of hidden space before
starting flame-cutting operations. Maintain fire watch and portable fire-suppression devices
during flame-cutting operations.

Maintain adequate ventilation when using cutting torches.

Remove decayed, vermin-infested, or otherwise dangerous or unsuitable materials and promptly
dispose of off-site.

Remove structural framing members and lower to ground by method suitable to avoid free fall
and to prevent ground impact or dust generation.

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

Dispose of demolished items and materials promptly.

Reuse of Building Elements: Project has been designed to result in end-of-Project rates for reuse of
building elements as follows. Do not demolish building elements beyond what is indicated on Drawings
without Architect's approval.

Removed and Salvaged Items:

uhkhwnN e

Clean salvaged items.

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

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

Removed and Reinstalled Items:

Clean and repair items to functional condition adequate for intended reuse.
Pack or crate items after cleaning and repairing. Identify contents of containers.
Protect items from damage during transport and storage.
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4, Reinstall items in locations indicated. Comply with installation requirements for new materials
and equipment. Provide connections, supports, and miscellaneous materials necessary to make
item functional for use indicated.

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

33 DISPOSAL OF DEMOLISHED MATERIALS

A. General: Except for items or materials indicated to be recycled, reused, salvaged, reinstalled, or
otherwise indicated to remain Owner's property, remove demolished materials from Project site.

1. Do not allow demolished materials to accumulate on-site.

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

3. Remove debris from elevated portions of building by chute, hoist, or other device that will

convey debris to grade level in a controlled descent.

B. Burning: Do not burn demolished materials.
C. Disposal: Transport demolished materials off Owner's property and legally dispose of them.
34 CLEANING
A. Clean adjacent structures and improvements of dust, dirt, and debris caused by selective demolition

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

END OF SECTION 017320
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SECTION 017700 - CLOSEOUT PROCEDURES

PART 1 - GENERAL

1.1

1.2

1.3

1.5

1.6

RELATED DOCUMENTS

Bid Submittal
August 5, 2024

Drawings and general provisions of the Contract, including General and Supplementary Conditions and

other Division 01 Specification Sections, apply to this Section.

SUMMARY

Section includes administrative and procedural requirements for contract closeout, including, but not

limited to, the following:

Substantial Completion procedures.
Final completion procedures.
Warranties.

Final cleaning.

Repair of the Work.

ukhwnN e

Related Requirements:
1. Section 017300 "Execution" for progress cleaning of Project site.
ACTION SUBMITTALS

Product Data: For cleaning agents.

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

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

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

MAINTENANCE MATERIAL SUBMITTALS

Schedule of Maintenance Material ltems: For maintenance material submittal items specified in other

Sections.

SUBSTANTIAL COMPLETION PROCEDURES

Contractor's List of Incomplete Items: Prepare and submit a list of items to be completed and corrected
(Contractor's punch list), indicating the value of each item on the list and reasons why the Work is

incomplete.

CLOSEOUT PROCEDURES

017700-1



Missouri State University Bid Submittal
Renovate Football Locker Room, Forsythe Athletics Center August 5, 2024
Project Number 240913-017

B.

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

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

2. Submit closeout submittals specified in other Division 01 Sections, including project record
documents, operation and maintenance manuals, final completion construction photographic
documentation, damage or settlement surveys, property surveys, and similar final record

information.

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

4, Submit maintenance material submittals specified in individual Sections, including tools, spare

parts, extra materials, and similar items, and deliver to location designated by Architect. Label
with manufacturer's name and model number where applicable.

a. Schedule of Maintenance Material Items: Prepare and submit schedule of maintenance
material submittal items, including name and quantity of each item and name and
number of related Specification Section. Obtain Architect's signature for receipt of

submittals.
5. Submit test/adjust/balance records.
6. Submit changeover information related to Owner's occupancy, use, operation, and maintenance.

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

1. Advise Owner of pending insurance changeover requirements.

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

of changeover in security provisions.

Complete startup and testing of systems and equipment.

Perform preventive maintenance on equipment used prior to Substantial Completion.

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

P w

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

7. Complete final cleaning requirements, including touchup painting.

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

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

1. Reinspection: Request reinspection when the Work identified in previous inspections as
incomplete is completed or corrected.
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1.7

1.8

1.9

2. Results of completed inspection will form the basis of requirements for final completion.
FINAL COMPLETION PROCEDURES

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

1. Submit a final Application for Payment according to Section 012900 "Payment Procedures."

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

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

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

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

LIST OF INCOMPLETE ITEMS (PUNCH LIST)

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

1. Organize list of spaces in sequential order, starting with exterior areas first.

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

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

Project name.

Date.

Name of Architect.
Name of Contractor.
Page number.

®ao oo

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

a. PDF electronic file. Architect will return annotated file.
b. Three paper copies. Architect will return two copies.

SUBMITTAL OF PROJECT WARRANTIES
Time of Submittal: Submit written warranties on request of Architect for designated portions of the

Work where commencement of warranties other than date of Substantial Completion is indicated, or
when delay in submittal of warranties might limit Owner's rights under warranty.
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B.

D.

Partial Occupancy: Submit properly executed warranties within 15 days of completion of designated
portions of the Work that are completed and occupied or used by Owner during construction period by
separate agreement with Contractor.

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

1. Bind warranties and bonds in heavy-duty, three-ring, vinyl-covered, loose-leaf binders, thickness
as necessary to accommodate contents, and sized to receive 8-1/2-by-11-inch paper.
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.
4, Warranty Electronic File: Scan warranties and bonds and assemble complete warranty and bond

submittal package into a single indexed electronic PDF file with links enabling navigation to each
item. Provide bookmarked table of contents at beginning of document.

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.

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

PART 3 - EXECUTION

3.1

FINAL CLEANING

General: Perform 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 designated 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.

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

c. 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.
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3.2

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; clean according
to manufacturer's recommendations if visible soil or stains remain.

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

Remove labels that are not permanent.

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

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

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

Clean ducts, blowers, and coils if units were operated without filters during construction
or that display contamination with particulate matter on inspection.

1) Clean HVAC system in compliance with NADCA Standard 1992-01. Provide written
report on completion of cleaning.

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

Construction Waste Disposal: Comply with waste disposal requirements in Section 015000 "Temporary
Facilities and Controls."

REPAIR OF THE WORK

Complete repair and restoration operations before requesting inspection for determination of
Substantial Completion.

Repair or remove and replace defective construction. Repairing includes replacing defective parts,
refinishing damaged surfaces, touching up with matching materials, and properly adjusting operating
equipment. Where damaged or worn items cannot be repaired or restored, provide replacements.
Remove and replace operating components that cannot be repaired. Restore damaged construction and
permanent facilities used during construction to specified condition.

Remove and replace chipped, scratched, and broken glass, reflective surfaces, and other
damaged transparent materials.

Touch up and otherwise repair and restore marred or exposed finishes and surfaces. Replace
finishes and surfaces that that already show evidence of repair or restoration.

Do not paint over "UL" and other required labels and identification, including mechanical
and electrical nameplates. Remove paint applied to required labels and identification.

Replace parts subject to operating conditions during construction that may impede operation or
reduce longevity.
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4, Replace burned-out bulbs, bulbs noticeably dimmed by hours of use, and defective and noisy
starters in fluorescent and mercury vapor fixtures to comply with requirements for new fixtures.

END OF SECTION 017700
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SECTION 019113 - GENERAL COMMISSIONING REQUIREMENTS

PART 1 - GENERAL

11 SUMMARY

A. This section includes general requirements that apply to the implementation of the
commissioning process without regard to specific systems, assemblies, and components.

1.2 RELATED REQUIREMENTS
A. Section 220800 — Commissioning of Plumbing Systems
B. Section 230800 — Commissioning of HVAC Systems
C. Section 260800 — Commissioning of Electrical Systems

13 REFERENCES

The publications listed below form a part of this specification to the extent referenced.
The publications are referred to within the text by the basic designation only.

ASSOCIATED AIR BALANCE COUNCIL (AABC)
ACG Commissioning Guideline (2005) Commissioning Guideline
NATIONAL ENVIRONMENTAL BALANCING BUREAU (NEBB)

NEBB Commissioning Standard

(2009) Procedural Standards for Whole Building Systems Commissioning of New Construction; 3rd
Edition

SHEET METAL AND AIR CONDITIONING CONTRACTORS NATIONAL ASSOCIATION (SMACNA)

SMACNA 1429 (1994) HVAC Systems

Commissioning Manual, 15t Edition

GENERAL COMMISSIONING REQUIREMENTS 019113 -1



Missouri State University Bid Submittal

Renovate Football Locker Room, Forsythe Athletics Center

August 5, 2024

Project Number 240913-117

14

DEFINITIONS

Acceptance Phase: Phase of construction after startup and initial checkout when
functional performance tests, O& M documentation review and training occurs.

Commissioning Agent (CxA): An independent party, not otherwise associated with the A/E
team members or the Contractor, oversees, though he/she may be hired as a
subcontractor to them. The CxA directs the day-to-day commissioning activities.

Commissioning Plan: An overall plan that provides the structure, schedule, and
coordination planning for the commissioning process.

Construction Phase: Phase of construction at the beginning of construction when submittal
review, commissioning plan, documentation of system verification checks of commissioned
systems are completed, and TAB and Controls completes work.

Data Logging: Monitoring flows, currents, status, pressures, etc. of equipment using stand-
alone data loggers separate from the control system.

Deferred Functional Tests: FPT's that are performed later, after substantial completion, due to
partial occupancy, equipment, seasonal requirements, design or other site conditions that
disallow the test from being performed.

Deficiency: A condition in the installation or function of a component, piece of equipment
or system that is not in compliance with the Contract Documents (that is, does not
perform properly or is not complying with the design intent).

Functional Completion: All TAB and commissioning responsibilities of the Contractor,
(except for seasonal or approved deferred testing and controls training), must be
completed.

Functional Performance Test (FPT): Test of the dynamic function and operation of equipment
and systems using manual (direct observation) or monitoring methods. Functional testing is
the dynamic testing of systems. Systems are tested under various modes, such as during low
cooling or heating loads, high loads, component failures, unoccupied, varying outside air
temperatures, fire alarm, power failure, etc. The systems are run through all the control
system's sequences of operation and components are verified to be responding as the
sequences state. Traditional air or water test and balancing (TAB) is not functional testing.
TAB's primary work is setting up the system flows and pressures as specified, while functional
testing is verifying that which has already been set up. The CxA develops the functional test
procedures in a sequential written form, coordinates, oversees, and documents the actual
testing, which is usually performed by the installing contractor or vendor. FPT's are performed
after pre-functional checklists, startup, T&B, controls are complete. The subcontractor is
responsible for reviewing, understanding, and performing the FPTs.
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J. Indirect Indicators: Indicators of a response or condition, such as a reading from acontrol
system screen reporting a damper to be 100% closed.

K. Issues log: A formal and ongoing record of problems or concerns and their resolution that
have been raised by members of the Commissioning Team during the course of the
commissioning Process.

L. Manual Test: Using hand-held instruments, immediate control system readouts or direct
observation to verify performance (contrasted to analyzing monitored data taken over time to
make the "observation").

M.  Monitoring: The recording of parameters (flow, current, status, pressure, etc.) of equipment
operation using data loggers or the trending capabilities of control systems.

N. Over-written Value: Writing over a sensor value in the control system to see the response of a
system (e.g., changing the outside air temperature value from 50 F to 75 F to verify economizer
operation). See also "Simulated Signal".

0. Phased Commissioning: Commissioning that is completed in phases due to the size of the
structure or other scheduling issues, in order to minimize the total construction time.

P. Post-Acceptance Phase: Phase of the project after the Acceptance Phase. During this phase,
commissioning requirements are to correct any deficiencies, carry out any required re-testing
and off-season testing, O&M and close-out documentation review.

Q. Pre-functional Checklist (PFC): A list of items to inspect and elementary component tests to
conduct to verify proper installation of equipment, provided and completed by the CxA . Pre-
functional checklists are primarily static inspections and procedures to prepare the equipment
or system for initial operations (e.g., belt tension, oil levels OK, labels affixed, gages in place,
sensors calibrated, etc.).

R. Sampling: Functionally testing only, a fraction of the total number of identical or nearidentical
pieces of equipment.

S. Seasonal Performance Tests: FPT that are deferred until the system(s) will experience
conditions closer to their design conditions.

T. Simulated Condition: Condition that is created for the purpose of testing theresponse of a
system.
u. Simulated Signal: Disconnecting a sensor and using a signal generator to send an amperage,

resistance or pressure to the transducer and DDC system to simulate a sensor value.

V. Start up: The initial starting or activating of dynamic equipment, including executing pre-
functional checklists.

W.  Test Procedures: The step-by-step process which must be executed to fulfill the test
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1.6
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requirements. The test procedures are developed by the CxA with assistance and
coordination from GC and subcontractors.

Test Requirements: Requirements specifying what modes and functions, etc. shall be tested.
The test procedures are not the detailed test procedures. The test requirements are specified
in the Contract Documents.

Trending: Monitoring using the building control system.

ABBREVIATIONS

The following are common abbreviations used in the Specifications and in the Commissioning

Plan.

=
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12.

A/E - Architect and Design Engineers
CxA - Commissioning Agent

CC - Controls Contractor

EC - Electrical Contractor

ES - Electronic Security Contractor
FPT - Functional Performance Test
GC - General Contractor (prime)
MC - Mechanical Contractor

PFC - Pre-functional Checklist

PM - Project Manager (of the Owner)
Subs - Subcontractors to General

TAB - Test and Balance Contractor

SYSTEM DESCRIPTION

Commissioning:

1.

Perform Commissioning in accordance with the requirements of the standard under
which the Commissioning Firm's qualifications are approved, i.e., ACG Commissioning
Guideline, NEBB Commissioning Standard, or SMACNA 1429 unless otherwise stated
herein. Use the Commissioning Standard for all aspects of Commissioning, including
qualifications for the Commissioning Firm and Commissioning Agent. All quality
assurance provisions of the Commissioning Standard such as performance guarantees
shall be part of this contract. Commissioning procedures shall be developed by the
Commissioning Agent and be in accordance with Commissioning Scope of Work
provided by Missouri State University. Where new procedures, requirements, etc.,
applicable to the Contract requirements have been published or adopted by the

GENERAL COMMISSIONING REQUIREMENTS
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body responsible for the Commissioning Standard used (ACG, NEBB, or TABB), the
requirements and recommendations in these procedures and requirements shall be
considered mandatory.

This project will have the following selected building systems commissioned:
i HVAC Systems

ii. Domestic Water Heating Systems (where applicable)

iii. Lighting Control Systems

The commissioning process encompasses and coordinates the functions of system
documentation, equipment startup, control system calibration, testing and balancing,
performance testing and training. Commissioning during the construction phase is
intended to achieve the following specific objectives according to the Contract
Documents.

i Verify that applicable equipment and systems are installed according to the
contract specifications, manufacturer's recommendations and to industry
accepted minimum standards and that they receive adequate operational
checkout by installing contractors.

ii. Verify and document proper performance of equipment and systems.
iii. Provide a Commissioning Final Report.
iv. Verify that the Owner's operating personnel are adequately trained.

V. Set-up and review trending on all commissioned systems.

The commissioning process does not reduce the responsibility of the system designers or
installing contractors to provide a finished and fully functioning product in accordance with the
Contract Documents.

COMMISSIONING TEAM

Members appointed by Owner:

CxA - An entity identified by the owner who leads, plans, schedules, and coordinates
the commissioning team to implement the commissioning process. Owner will engage
the contracted commissioning agents under a separate contract.

Representatives of the facility user and operation and maintenance personnel.

B. Assistance/Documentation may be requested from the following team members:

General Contractor Superintendent
General Contractor Project Manager
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Contractor Quality Control Manager

Mechanical Subcontractor Representative

Electrical Subcontractor Representative

Testing, Balancing, and Adjusting Subcontractor Representative
Instrumentation and Controls Subcontractor Representative
Owner Furnished Equipment Manufacturer's Representatives
Owner's Representative

LN AW

Provision of a fully commissioned system of all materials required under the construction
contract is the responsibility of the General Contractor. Therefore, Contractor Group members
of the Systems Commissioning Team, through participation in the planning, management, and
oversight of all construction activities related to equipment approvals, performance testing,
and commissioning of the systems identified herein must be able to assure the Owner that all
systems have been properly tested and commissioned. The Owner is intended to participate
fully as adjuncts to the Contractor Group Team members. It is intended that through this
participation, the Contractor Group Team members will be provided timely access toall
design information necessary to resolve questions as to intended performance of thesystems
specified. In addition, the Owner will be sufficiently involved in the development of
commissioning and performance testing programs to assure timely review of plans and
procedures submitted by the Contractor. The purpose of this process will be to provide fully
functional systems which interact to meet all contract performance requirements. The
participation of the Commissioning Team members shall not relieve the General Contractor of
any responsibility for compliance with the requirements of the contract.

SCHEDULING

The CxA will work with GC according to established protocols to schedule the commissioning
activities. The CxA will review the Construction Schedule and verify that pre-functional and
functional testing is properly scheduled. The GC will integrate all commissioning activities into
the master schedule.

Commissioning inspections and testing will be accomplished in the presence of a
representative of the General Contractor, and the Owner with the CxA overseeing the process.
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OVERVIEW OF THE COMMISSIONING PROCESS

Commissioning Plan: The CxA will develop the commissioning plan which shall be included in
the project schedule. The commissioning plan provides guidance and further details the
requirements in the execution of the commissioning process. The Specifications take
precedence over the Commissioning Plan in the event of a conflict.

Commissioning Process: The following narrative provides a brief overview of the typical
commissioning tasks during construction and the general order in which they occur.

Commissioning during construction begins with a meeting conducted by the CxA
where the commissioning process is reviewed with the commissioning team members
during a scheduled monthly/biweekly contractors’ meeting. This meeting will occur
prior to the completion of the first Pre-functional Checklist.

Additional meetings will be required throughout construction, scheduled by the CxA
with necessary parties attending, to plan, scope, coordinate, schedule future
commissioning related activities, and resolve problems.

Equipment documentation, including Shop Drawings, installation instructions,
detailed start up procedures are submitted to the CxA during the normal
submittals process.

In general, performance verification proceeds from component level to systemsand
intersystem levels with pre-functional checklists being completed before functional
testing.

The Subs, under their own direction, execute and document the pre-functional
checklists before and during the start-up process with the GC and the CxA monitoring
conformance.

Prior to commencement of functional testing, the Commissioning Team shall perform
a systems activation inspection to ensure the systems are ready to be functionally
tested.

a. The GC will ensure all Pre-functional Checklists are completed. The
contractor shall identify any missing checklists and provide as necessary.
b. The CxA will verify all Pre-functional Checklists, TAB and startup are

complete for systems to be Functionally Tested.

The CxA will prepare the Functional Testing protocols for execution by theGC and
Subs.
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8. The GC will schedule the Functional Testing after the Pre-Functional Checklists, TAB
and startup are complete and the Functional Testing protocolshave been reviewed by
the GC and Subs.

9. The CxA will witness and document the Functional Testing process.

10. The GC will witness the Functional Testing process to insure completed by theSubs.

11. Items of non-compliance in material, installation or setup are noted for the Contractor
to correct. Non-complying systems will then be retested, and functional performance
verified by the GC and the CxA.

12. All functional performance tests are completed before Substantial Completion Date.

13. If applicable, the CxA will review the Closeout and O&M documentation for
completeness.

14. The GC will review the training plan provided by the Subs. The GC and CxA will witness
training session(s) to verify that acceptable training was provided. The GC shall video
all training for the Owner.

1.10 RESPONSIBILITIES
A. The general responsibilities of various parties in the commissioning process are

provided in this subsection. The specific responsibilities will be included in the
commissioning plan.

B. Owner's Responsibilities:

1.

4.

Provide the OPR documentation to the CxA for information and use.
Attend initial commissioning meeting and additional meetings as necessary.

Assign operation and maintenance personnel and schedule them to participate in
commissioning team activities.

Assist the GC in coordinating the training of owner's personnel.

C. Architect/Engineer Responsibilities:

Provide the Basis of Design documents approved by the Owner to the CxA for use in
developing the commissioning plan, operating and maintenance training plan, and
final commissioning report.

Attend commissioning team meetings as needed.

Provide copiesof all project documents including plans, specifications,
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addenda, ASI, PR's, etc.

4, Provide any design narrative and sequences documentation requested by the CxA. The
designers shall assist in clarifying the operation and control of commissioned
equipment in areas where the specifications, control drawings or equipment
documentation is not sufficient for writing detailed testing procedures.

5. Coordinate resolution of system deficiencies identified during commissioning,
according to the contractdocuments.

6. Participate in the resolution of system deficiencies identified during
commissioning, according to the contract documents.

7. Provide required Closeout documentation for the Systems Manual inaccordance with
contract documents.

D. Contractors Responsibilities:

1. Facilitate the coordination of the comm1ssloning process and incorporate
commissioning activities into the Master Project Schedule (MPS).

2. Ensure that all subcontractors and vendors execute their commissioning
responsibilities according to the contract documents and the MPS.

3. Incorporate Cx Milestones into the Construction Schedule.

4, Provide copies of all submittals including all changes thereto to the CxA .

5. Attend and participate in commissioning team meetings.

6. Cooperate with the CxA for timely resolution of issues recorded in the issueslog.
7. Complete Pre-functional Checklists as work is completed and provide to theCxA

for review andverification.

8. Schedule and conduct Owners Training.

9. Facilitate and ensure all Systems Manual documentation is provided to the owner
according to the owner's requirements.

E. Commissioning Authority (CxA) Responsibilities - In general, the Commissioning Authority shall:
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1. Organize and lead the commissioning team.

2. Coordinate the commissioning work and with the GC and owner, help
integrate commissioning activities into the Master Project Schedule.

F. Specifically, the CxA shall complete all these responsibilities during the following phases of

construction:

1. Pre-Construction Phase

Attend Pre-Construction Meeting

Develop Commissioning Activities Schedule and Incorporate into
Construction Schedule

Lead Commissioning Kick-Off Meeting

2. Construction Phase

Develop Pre-Functional Checklists
Perform Ongoing Construction Observations

Coordinate Completion of Pre-Functional Checklists

iv. Pre-Functional Checklist Verification
V. Maintain Commissioning Issues Log
Vi. Verify Start-Up
vii. Develop Functional Performance Tests
viii. Lead Controls Coordination Meeting
iX. Review Test and Balance Report
X. Participate in MEP Above-Ceiling Inspections
Xi. Complete Functional Testing
Xii. Complete TAB Verification
Xiii. Verify Owner Training
3. Occupancy Phase

GENERAL COMMISSIONING REQUIREMENTS
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i. Publish Initial Commissioning Report

. Review Commissioning Report with Owner Staff
4. Post-Occupancy Phase

i. Perform Seasonal/Deferred Commissioning

. Update Commissioning Issues Log

iil. Publish Final Commissioning Report

PART 2 - PRODUCTS

2.1 TEST EQUIPMENT
A. All testing equipment required to perform startup and initial checkout and required functional
performance testing shall be provided by the construction contractor for the equipment being
tested.
B. Special equipment, tools, and instruments (only available from vendor, specific to a piece of

equipment) required for testing equipment, according to these Contract Documents shall be
included in the base bid price to the Contractor and shall be left on site for use by the Owner.

C. All testing equipment shall be of sufficient quality and accuracy to test and/or measuresystem

performance with the tolerance specified in the Specifications.
2.2 UTILITIES AND ACCESSORIES

A. Provide utilities necessary to execute testing and commissioning, including water, fuels,
chemicals, batteries, and other similar expendable items.

B. Provide any equipment or device required for access, such as ladders, and platforms.

PART 3 - EXECUTION
3.1 SUBMITTALS
A Pre-Construction Phase
i. Commissioning Activities Schedule

B. Construction Phase
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i. Commissioning Plan

. Pre-functional Checklists

iii. Functional Performance Test Procedures
C. Occupancy Phase

i. Initial Commissioning Report
D. Post-Occupancy Phase

i. Final Commissioning Report

3.2 START-UP AND PRE-FUNCTIONAL CHECKLISTS

A. General: Pre-Functional checklists ensure that the equipment and systems are properly
installed and operational. They ensure that functional performance testing (in-depth system
checkout) may proceed without unnecessary delays. Each piece of equipment receives full pre-
functional checkout. The pre-functional testing for a given system must be successfully
completed prior to formal functional performance testing of equipment of subsystems of the
given system.

i. Execution of Start-Up and Pre-Functional Checklists

1. The Subs and vendors shall execute startup and provide the GC with the signed and
dated copy of the completed start-up documentation and pre-functional checklist. The
CxA will verify 10 percent of the pre-function checklist.

2. Only individuals that have direct knowledge and witnessed that a line-itemtask on
the pre-functional checklist was actually performed shall initial or check that item off.

3. The GC and CxA shall witness the Start-up.

B. Deficiencies: The subcontractor shall list any outstanding items of the initial start-up and pre-
functional procedures that were not completed successfully, at the bottom of the procedures
form or on an attached sheet. The procedures form and any outstanding deficiencies shall be
provided to the GC and the CxA within 2 days of test completion. The GC and CxA will review
and monitor outstanding deficiencies. The GC and the subcontractor shall correct deficiencies
and re-inspect or re-test, as applicable, at no extra cost to Owner.

C. PHASED COMMISSIONING: When startup and initial checkout are required to be executed in
phases, this phasing will be planned and scheduled in a coordination meeting of the CxA,
mechanical, plumbing, TAB, and controls contractor, and the GC.The GC shall modify the
construction schedule as needed, to reflect phased commissioning.
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3.3

FUNCTIONAL TESTING

Objectives and Scope:

The objective of functional testing is to demonstrate that each system is operating
according to the Contract Documents. Functional testing facilitates bringing the
systems to full dynamic operation. During the testing process, areas of deficient
performance are identified and corrected, improving the operation and functioning of
the systems.

In general, each system should be operated through all modes of operation (seasonal,
occupied, unoccupied, warm-up, cool-down, part- and full-load) where there is a
specified system response. Verifying each sequence in the sequences of operation is
required. Proper responses to such modes and conditions as power failure, freeze
conditions, low oil pressure, no flow, equipment failure, etc. shall also be tested.

Functional testing is intended to begin upon completion of a system. Functional
testing may proceed prior to the completion of systems or sub- systems at the
discretion of the CxA and GC. Beginning system testing before full completion does
not relieve the Contractor from fully completing the system, including all pre-
functional checklists as soon as possible.

Documentation and Non-Conformance:

Documentation: The GC and CxA will witness and the CxA will document theresults of
all functional performance tests using the specific procedural forms developed for that
purpose.

Non-Conformance:

a. The CxA will record the results of the functional test on the procedure or test
form. All deficiencies or non-conformance issues shall be noted.

b. Corrections of minor deficiencies identified may be made during the tests. In such
cases, the deficiency and resolution will be documented on the procedure form.

c. Every effort will be made to expedite the testing process and minimize
unnecessary delays, while not compromising the integrity of the procedures.
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3.4

d. All deficiencies or non-conformance issues identified during the functionaltesting
shall be corrected and retested at no additional cost to the owner.

CLOSEOUT DOCUMENTATION AND OPERATION AND MAINTENANCE MANUALS

Closeout Documentation and O&M Manuals

1.

Contractor shall submit 1 draft copy of the completed operating and maintenance
manual to the architect/engineer and CxA for review within 60calendar days after
review of equipment shop drawings.

Contractor shall provide approved O&M manuals prior to Owner training
sessions.

Commissioning Records

1.

The Commissioning Agent shall provide a Final Commissioning Report. The report shall
include an executive summary, list of participants and roles, brief building description,
overview of commissioning and testing activities and a general description of testing
and verification methods. All outstanding non- compliance items shall be specifically
listed. Recommendations for improvement to equipment or operations, future
actions, commissioning process changes, etc. shall be listed. Each non-compliance
issue shall be referenced to the specific functional test, inspection, trend log, etc.
where the deficiency is documented. The functional performance and efficiency
section for each piece of equipment shall include brief description of the verification
method used (manual testing, BAS trend logs, data loggers, etc.) and include
observations and conclusions from the testing.

a. The Commissioning Agent shall provide the General Contractor the
following documentation to be included in the Systems Manual:

i. OPR

ii. Basis of Design

iii. Commissioning Plan

iv. Initial Commissioning Report

v.  Final Commissioning Report

vi. Commissioning Reviews and Field Reports
vii. Completed Pre-functional checklists

viii. Completed Functional Testing Procedures
iX. Schematics for Each Commissioned Component
X.  Start-Up Reports

Xi.  Functional Test Reports
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3.5 DEFERRED TESTING
A. Unforeseen Deferred Tests: If any check or test cannot be completed due to the building
structure, required occupancy condition or other deficiency, execution of checklist and functional
testing may be delayed upon approval of the CxA.

3.6 PREREQUISITES TO SUBSTANTIAL COMPLETION

A. The commissioning must be completed, except for training, prior to the Substantial Occupancy
Date, unless scheduled and approved by the Owner.

END OF SECTION 019113
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SECTION 024119 - SELECTIVE DEMOLITION

PART 1 - GENERAL

1.1 SUMMARY
A. Section Includes:

1. Demolition and removal of selected site elements.
2. Salvage of existing items to be reused or recycled.

1.2 DEFINITIONS

A. Remove: Detach items from existing construction and legally dispose of them off-site unless
indicated to be removed and salvaged or removed and reinstalled.

B. Remove and Salvage: Carefully detach from existing construction, in a manner to prevent
damage,and deliver to Owner ready for reuse.

C. Remove and Reinstall: Detach items from existing construction, prepare for reuse, and reinstall
whereindicated.

D. Existing to Remain: Existing items of construction that are not to be permanently removed and
thatare not otherwise indicated to be removed, removed and salvaged, or removed and
reinstalled.

1.3 PREINSTALLATION MEETINGS
A. Predemolition Conference: Conduct conference at Project site.
1.4 FIELD CONDITIONS
A. Owner will occupy portions of building immediately adjacent to selective demolition area.

Conductselective demolition so Owner's operations will not be disrupted.

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

1. Before selective demolition, Owner will remove the following items:
a. All gaming equipment
b. All Furniture and equipment in spaces to be renovated
C. Notify Architect of discrepancies between existing conditions and Drawings before proceeding

with selective demolition.

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

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

1. Maintain fire-protection facilities in service during selective demolition operations.
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PART 2 - PRODUCTS

2.1 PEFORMANCE REQUIREMENTS
A. Regulatory Requirements: Comply with governing EPA notification regulations before beginning
selective demolition. Comply with hauling and disposal regulations of authorities having
jurisdiction.
B. Standards: Comply with ANSI/ASSE A10.6 and NFPA 241.

PART 3 - EXECUTION

3.1 EXAMINATION
A. Verify that utilities have been disconnected and capped before starting selective demolition
operations.
B. Survey existing conditions and correlate with requirements indicated to determine extent of

selectivedemolition required.

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

3.2 UTILITY SERVICES AND MECHANICAL/ELECTRICAL
SYSTEMS

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

1. Comply with requirements for existing services/systems interruptions specified in Section
011000 "Summary."

33 PREPARATION

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

1. Comply with requirements for access and protection specified in Section 015000
"TemporaryFacilities and Controls."

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

C. Temporary Shoring: Provide and maintain shoring, bracing, and structural supports as
required topreserve stability and prevent movement, settlement, or collapse of construction
and finishes to remain, and to prevent unexpected or uncontrolled movement or collapse of
construction being demolished.
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34 SELECTIVE DEMOLITION, GENERAL

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

1. Neatly cut openings and holes plumb, square, and true to dimensions required. Use
cuttingmethods least likely to damage construction to remain or adjoining construction.
Use handtools or small power tools designed for sawing or grinding, not hammering
and chopping, to minimize disturbance of adjacent surfaces. Temporarily cover
openings to remain.

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

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

4, Locate selective demolition equipment and remove debris and materials so as not to
imposeexcessive loads on supporting walls, floors, or framing.
5. Dispose of demolished items and materials promptly.
B. Reuse of Building Elements: Project has been designed to result in end-of-Project rates for

reuse ofbuilding elements as follows. Do not demolish building elements beyond what is
indicated on Drawings without Architect's approval.

C. Removed and Salvaged Items:

Clean salvaged items.

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

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

Protect items from damage during transport and storage.

vuhwN e

D. Removed and Reinstalled Items:

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

Pack or crate items after cleaning and repairing. Identify contents of containers.
Protect items from damage during transport and storage.

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

Rl o o

E. Existing Items to Remain: Protect construction indicated to remain against damage and soiling
duringselective 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 afterselective demolition operations are complete.

35 DISPOSAL OF DEMOLISHED MATERIALS

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

1. Do not allow demolished materials to accumulate on-site.
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2. Remove and transport debris in a manner that will prevent spillage on adjacent
surfaces andareas.
3. Remove debris from elevated portions of building by chute, hoist, or other device

that willconvey debris to grade level in a controlled descent.
4, Comply with requirements specified in Section 017419 "Construction Waste
Management andDisposal."

B. Disposal: Transport demolished materials off Owner's property and legally dispose of them.
3.6 CLEANING
A. Clean adjacent structures and improvements of dust, dirt, and debris caused by selective

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

END OF SECTION 024119
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SECTION 033000 — CAST-IN-PLACE CONCRETE

PART 1 - GENERAL

1.1 SUMMARY
A. Section Includes:

1. Cast-in-place concrete, reinforcement accessories, concrete materials, concrete mixtures,
and concrete finishes.

1.2 DEFINITIONS
A Aggregate Exposure: Projection of coarse aggregate from matrix or mortar after completion of exposure
operations.
B. Cast-in-Place Concrete: Concrete that requires concrete materials, formwork, placement, or finishes

to obtain specified appearance.

C. Cementitious Materials: Portland cement alone or in combination with one or more of the following:
blended hydraulic cement, fly ash, slag cement, other pozzolans, and silica fume; materials subject to
compliance with requirements.

D. Design Reference Sample: Sample designated by Architect in the Contract Documents that reflects
acceptable surface quality and appearance of cast-in-place architectural concrete.

E. Water/Cement Ratio (w/cm): The ratio by weight of water to cementitious materials.
1.3 PREINSTALLATION MEETINGS
A. Preinstallation Conference: Conduct conference at Project site.
1.4 ACTION SUBMITTALS
A. Product Data: For each of the following:
1. Form-facing panels.
2. Form joint tape.
3. Form joint sealant.
4. Wood sealer.
5. Form-release agent.
6. Surface retarder.
7. Form ties.
8. Bar supports.
9. Portland cement.
10.  Flyash.
11.  Slag cement.
12.  Blended hydraulic cement.
13.  Aggregates.
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1.5

1.6

14.  Admixtures:

a. Include limitations of use, including restrictions on cementitious materials, supplementary
cementitious materials, air entrainment, aggregates, temperature at time of concrete
placement, relative humidity at time of concrete placement, curing conditions, and use of
other admixtures.

Design Mixtures: For each concrete mixture, include the following:

Mixture identification.

Minimum 28-day compressive strength.

Durability exposure class.

Maximum w/cm.

Calculated equilibrium unit weight, for lightweight concrete.

Slump limit.

Air content.

Nominal maximum aggregate size.

Amounts of mixing water to be withheld for later addition at Project site if permitted.
Intended placement method.

Alternative design mixtures when characteristics of materials, Project conditions, weather, test
results, or other circumstances warrant adjustments.

LN EWN e
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INFORMATIONAL SUBMITTALS

Material Certificates: For each of the following:

1. Cementitious materials.
2. Admixtures.
3. Form materials and form-release agents.

Material Test Reports: For the following, by a qualified testing agency:

Portland cement.

Fly ash.

Slag cement.

Blended hydraulic cement.

Aggregates: Include service-record data indicating absence of deleterious expansion of concrete
due to alkali-aggregate reactivity.

v e

QUALITY ASSURANCE

Ready-Mixed Concrete Manufacturer Qualifications: A firm experienced in manufacturing ready-mixed
concrete products and that complies with ASTM C94/C94M requirements for production facilities and
equipment.

1. Manufacturer certified in accordance with NRMCA's "Certification of Ready Mixed Concrete
Production Facilities."

Installer Qualifications: An experienced cast-in-place architectural concrete installer, as evidenced by
not less than five consecutive years' experience, specializing in installing cast-in-place architectural
concrete similar in material, design, and extent to that indicated for this Project and whose work has
resulted in construction with a record of successful in-service performance.

1. Provide written evidence of qualifications and experience.
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PART 2 - PRODUCTS

2.1 CONCRETE, GENERAL
A. ACI Publications: Comply with ACI 301 unless modified by requirements in the Contract Documents.
B. Form-Release Agent: Commercially formulated, colorless form-release agent that does not bond

with, stain, or adversely affect architectural concrete surfaces and will not impair subsequent
treatments andfinishes of concrete surfaces.

C. Surface Retarder: Water-soluble chemical liquid set retarder, for application on form-facing
materials, capable of temporarily delaying final hardening of newly placed concrete surface to
depth of aggregate exposure specified.

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

a. BASF Corporation.
b. Euclid Chemical Company (The); an RPM company.
C. W.R. Meadows, Inc.

2.2 CONCRETE MATERIALS
A. Cementitious Materials:

1. Portland Cement: ASTM C150/C150M, Type I/Il, gray.

B. Normal-Weight Aggregates: ASTM C33/C33M, coarse aggregate or better, graded. Provide
aggregates from single source from single manufacturer.
1. Alkali-Silica Reaction: Comply with one of the following:
a. Expansion Result of Aggregate: Not more than 0.04 percent at one year when
tested inaccordance with ASTM C1293.
b. Expansion Results of Aggregate and Cementitious Materials in Combination: Not
morethan 0.10 percent at 16 days when tested in accordance with ASTM C1567.
c. Alkali Content in Concrete: Not more than 4 Ib./cu. yd. for moderately reactive

aggregate or 3 lb./cu. yd. for highly reactive aggregate, when tested in accordance
with ASTM C1293and categorized in accordance with ASTM C1778, based on alkali
content being calculatedin accordance with ACI 301.

2. Maximum Coarse-Aggregate Size:  3/4 inch.
3. Gradation: graded.

C. Normal-Weight Fine Aggregate: ASTM C33/C33M or ASTM C144, manufactured or natural sand,
free ofmaterials with deleterious reactivity to alkali in cement, from same source for entire
Project.

D. Chemical Admixtures: As certified by manufacturer to be compatible with other

admixtures and that do not contribute water-solublechloride ions exceeding those
permitted in hardened concrete. Do not use calcium chloride or admixtures containing
calcium chloride.
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E. Water and Water Used to Make Ice: ASTM C94/C94M, potable or complying with
ASTM C1602/C1602M, including all limits listed in Table 2 and requirements of paragraph 5.

2.3 CONCRETE MIXTURES, GENERAL

A. Obtain each color, size, type, and variety of concrete mixture from single manufacturer with
resourcesto provide cast-in-place architectural concrete of consistent quality in appearance and
physical properties.

B. Prepare design mixtures for each type and strength of cast-in-place architectural concrete
proportionedon basis of laboratory trial mixture or field test data, or both, in accordance with ACI
301.

1. Use a qualified independent testing agency for preparing and reporting proposed
concretemixture designs, based on laboratory trial mixtures.

C. Cementitious Materials: Limit percentage, by weight, of cementitious materials other than
portlandcement in concrete as follows:

1. Fly Ash or Other Pozzolans: 25 percent by mass.

2. Slag Cement: 50 percent by mass.

3. Total of Fly Ash or Other Pozzolans, Slag Cement: 50 percent by mass, with fly ash or
pozzolansnot exceeding 25 percent by mass.

4, Total of Fly Ash or Other Pozzolans: 35 percent by mass, with fly ash or pozzolans not
exceeding25 percent by mass.

D. Admixtures: Use admixtures in accordance with manufacturer's written instructions.
2.4 CONCRETE MIXTURES
A. Class: K Normal-weight concrete.
1. Maximum w/cm: 0.46.
2.5 CONCRETE MIXING
A. Ready-Mixed Concrete: Measure, batch, mix, and deliver concrete in accordance with ASTM

C94/C94M and ASTM C1116/C1116M and furnish batch ticket information.

1. Clean equipment used to mix and deliver cast-in-place concrete to prevent
contamination from other concrete.
2. For mixer capacity of 1 cu. yd. or smaller, continue mixing at least 1-1/2 minutes, but not
morethan five minutes after ingredients are in mixer, before any part of batch is released.
3. For mixer capacity larger than 1 cu. yd., increase mixing time by 15 seconds for each

additional 1cu. yd.

4, Provide batch ticket for each batch discharged and used in the Work, indicating
Project identification name and number, date, mixture type, mixture time, quantity,
and amount ofwater added. Record approximate location of final deposit in structure.
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PART 3 - EXECUTION

A. Limit deflection of form-facing panels to not exceed ACI 301 requirements.

B. Limit cast-in-place concrete surface irregularities, as follows:

1. Surface Finish-1.0: ACl 117 Class D, 1 inch.
2. Surface Finish-2.0: ACI 117 Class B, 1/4 inch.
3. Surface Finish-3.0: ACI 117Class A, 1/8 inch.

C. Construct forms to result in cast-in-place concrete that complies with ACI 117.

D. Coat contact surfaces of wood rustications and chamfer strips with wood sealer before
placingreinforcement, anchoring devices, and embedded items.

E. Coat contact surfaces of forms with form-release agent, in accordance with manufacturer's
writteninstructions, before placing reinforcement, anchoring devices, and embedded items.

F. Coat contact surfaces of forms with surface retarder, in accordance with manufacturer's
writteninstructions, before placing reinforcement, anchoring devices, and embedded
items.
3.2 JOINTS
A. Construction Joints: Install construction joints true to line, with faces perpendicular to surface

plane of cast-in-place architectural concrete, so strength and appearance of concrete are not
impaired, at locations indicated or as approved by Architect.

1. Place joints perpendicular to main reinforcement. Continue reinforcement across
construction joints unless otherwise indicated.

2. Locate joints for slabs at third points of spans.

3. Locate horizontal joints at top of floor slabs.

4, Space vertical joints in walls as indicated on Drawings. Unless otherwise indicated on

Drawings,locate joints beside piers integral with walls, near corners, and in concealed
locations where possible.

B. Contraction Joints: Form weakened-plane contraction joints true to line, with faces perpendicular
to surface plane of cast-in-place architectural concrete, so strength and appearance of concrete
are notimpaired, at locations indicated on Drawings or as approved by Architect.

33 FINISHING FORMED SURFACES

A. Architectural Concrete Finish: Match existing conditions, identified and described as indicated,
to satisfaction of Architect.
B. As-Cast Surface Finishes: Comply with the following:

1. ACI 301 Surface Finish-1.0 (SF-1.0.)
2. ACI 301 Surface Finish-2.0 (SF-2.0.)
3. ACI 301 Surface Finish-3.0 (SF-3.0.)

CAST-IN-PLACE CONCRETE 033000- 5



Missouri State University Bid Submittal
Renovate Football Locker Room, Forsythe Athletics Center August 5, 2024
Project Number 240913-017

34 REPAIR
A. Comply with ACI 301.
B. Repair damaged finished surfaces of cast-in-place concrete when repairing is approved by
Architect.
C. Match repairs to color, texture, and uniformity of surrounding surfaces and to repairs on approved
fieldsample panels.
D. Remove and replace cast-in-place concrete that cannot be repaired to Architect's
approval.
3.5 CLEANING
A. Clean cast-in-place concrete surfaces after finish treatment to remove stains, markings,dust,
and debris.
B. Wash and rinse surfaces in accordance with concrete finish applicator's written instructions.
1. Protect other Work from staining or damage due to cleaning operations.
2. Do not use cleaning materials or processes that could change the appearance of cast-in-
placearchitectural concrete finishes.
3.6 PROTECTION
A. Protect corners, edges, and surfaces of cast-in-place architectural concrete from damage; use
guardsand barricades.
B. Protect cast-in-place concrete from staining, laitance, and contamination during
remainder of construction period.
3.7 FINAL ACCEPTANCE
A. Final acceptance of completed concrete work will be determined by Architect’s
representative prior to being covered by other work.
END OF SECTION 033000
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SECTION 042200 - CONCRETE UNIT MASONRY

PART 1 - GENERAL

1.1 DEFINITIONS
A. CMU(s): Concrete masonry unit(s).
B. Reinforced Masonry: Masonry containing reinforcing steel in grouted cells.
1.2 FIELD CONDITIONS
A. Cold-Weather Requirements: Do not use frozen materials or materials mixed or coated with ice or frost.

Do not build on frozen substrates. Remove and replace unit masonry damaged by frost or by freezing
conditions. Comply with cold-weather construction requirements contained in

TMS 602/ACI 530.1/ASCE 6.

B. Hot-Weather Requirements: Comply with hot-weather construction requirements contained in
TMS 602/ACI 530.1/ASCE 6.

PART 2 - PRODUCTS

21 UNIT MASONRY, GENERAL
A. Masonry Standard: Comply with TMS 602/ACI 530.1/ASCE 6, except as modified by requirements in the

Contract Documents.

B. Defective Units: Referenced masonry unit standards may allow a certain percentage of units to contain
chips, cracks, or other defects exceeding limits stated. Do not use units where such defects are exposed
in the completed Work.

C. Fire-Resistance Ratings: Comply with requirements for fire-resistance-rated assembly designs indicated.

1. Where fire-resistance-rated construction is indicated, units shall be listed and labeled by a
qualified testing agency acceptable to authorities having jurisdiction.

PART 3 - EXECUTION

3.1 INSTALLATION, GENERAL

A. Use full-size units without cutting if possible. If cutting is required to provide a continuous pattern or to
fit adjoining construction, cut units with motor-driven saws; provide clean, sharp, unchipped edges.
Allow units to dry before laying unless wetting of units is specified. Install cut units with cut surfaces
and, where possible, cut edges concealed.

3.2 TOLERANCES
A. Dimensions and Locations of Elements:

1. For dimensions in cross section or elevation, do not vary by more than plus 1/2 inch or minus 1/4
inch.
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2. For location of elements in plan, do not vary from that indicated by more than plus or minus 1/2
inch.
3. For location of elements in elevation, do not vary from that indicated by more than plus or minus

1/4 inch in a story height or 1/2 inch total.

Lines and Levels:

1. For bed joints and top surfaces of bearing walls, do not vary from level by more than 1/4 inch in
10 feet, or 1/2-inch maximum.

2. For conspicuous horizontal lines, such as lintels, sills, parapets, and reveals, do not vary from
level by more than 1/8 inch in 10 feet, 1/4 inch in 20 feet, or 1/2-inch maximum.

3. For vertical lines and surfaces, do not vary from plumb by more than 1/4 inch in 10 feet, 3/8 inch
in 20 feet, or 1/2-inch maximum.

4, For conspicuous vertical lines, such as external corners, door jambs, reveals, and expansion and

control joints, do not vary from plumb by more than 1/8 inch in 10 feet, 1/4 inch in 20 feet, or
1/2-inch maximum.

5. For lines and surfaces, do not vary from straight by more than 1/4 inch in 10 feet, 3/8 inch in 20
feet, or 1/2-inch maximum.

Joints:

1. For bed joints, do not vary from thickness indicated by more than plus or minus 1/8 inch, with a
maximum thickness limited to 1/2 inch.

2. For head and collar joints, do not vary from thickness indicated by more than plus 3/8 inch or
minus 1/4 inch.

3. For exposed head joints, do not vary from thickness indicated by more than plus or minus 1/8

inch.

LAYING MASONRY WALLS

Lay out walls in advance for accurate spacing of surface bond patterns with uniform joint thicknesses
and for accurate location of openings, movement-type joints, returns, and offsets. Avoid using
less-than-half-size units, particularly at corners, jambs, and, where possible, at other locations.

Bond Pattern for Exposed Masonry: Unless otherwise indicated, lay exposed masonry in running bond;
do not use units with less-than-nominal 4-inch horizontal face dimensions at corners or jambs.

Built-in Work: As construction progresses, build in items specified in this and other Sections. Fill in
solidly with masonry around built-in items.

Fill space between steel frames and masonry solidly with mortar unless otherwise indicated.

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

Fill cores in hollow CMUs with grout 24 inches under bearing plates, beams, lintels, posts, and similar
items unless otherwise indicated.

MORTAR BEDDING AND JOINTING
Lay hollow CMUs as follows:

1. Bed face shells in mortar and make head joints of depth equal to bed joints.
2. Bed webs in mortar in all courses of piers, columns, and pilasters.
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3. Bed webs in mortar in grouted masonry, including starting course on footings.
4, Fully bed entire units, including areas under cells, at starting course on footings where cells are
not grouted.

B. Lay solid CMUs with completely filled bed and head joints; butter ends with sufficient mortar to fill head
joints and shove into place. Do not deeply furrow bed joints or slush head joints.

C. Tool exposed joints slightly concave when thumbprint hard, using a jointer larger than joint thickness
unless otherwise indicated.

D. Cut joints flush for masonry walls to receive plaster or other direct-applied finishes (other than paint)
unless otherwise indicated.

35 MASONRY-JOINT REINFORCEMENT

A. General: Install entire length of longitudinal side rods in mortar with a minimum cover of 5/8 inch on
exterior side of walls, 1/2 inch elsewhere. Lap reinforcement a minimum of 6 inches.

1. Space reinforcement not more than 16 inches o.c.
Space reinforcement not more than 8 inches o.c. in foundation walls and parapet walls.
3. Provide reinforcement not more than 8 inches above and below wall openings and extending 12

inches beyond openings.

B. Interrupt joint reinforcement at control and expansion joints unless otherwise indicated.
C. Provide continuity at wall intersections by using prefabricated T-shaped units.
D. Provide continuity at corners by using prefabricated L-shaped units.
3.6 ANCHORING MASONRY TO STRUCTURAL STEEL AND CONCRETE
A. Anchor masonry to structural steel and concrete, where masonry abuts or faces structural steel or

concrete, to comply with the following:

1. Provide an open space not less than 1inch  wide between masonry and structural steel or
concrete unless otherwise indicated. Keep open space free of mortar and other rigid materials.
2. Anchor masonry with anchors embedded in masonry joints and attached to structure.
3. Space anchors as indicated, but not more than 24 inches o.c. vertically and 36 inches o.c.
horizontally.
3.7 FLASHING
A. General: Install embedded flashing at ledges and other obstructions to downward flow of water in wall

where indicated.

B. Install flashing as follows unless otherwise indicated:

1. Prepare masonry surfaces so they are smooth and free from projections that could puncture
flashing. Where flashing is within mortar joint, place through-wall flashing on sloping bed of
mortar and cover with mortar. Before covering with mortar, seal penetrations in flashing with
adhesive, sealant, or tape as recommended by flashing manufacturer.

2. At lintels, extend flashing a minimum of 6 inches into masonry at each end. At heads and sills,
extend flashing 6 inches at ends and turn up not less than 2 inches to form end dams.
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3.8

3.9

3.10

3. Install metal drip edges beneath flexible flashing at exterior face of wall. Stop flexible flashing 1/2
inch back from outside face of wall, and adhere flexible flashing to top of metal drip edge.
4, Install metal flashing termination beneath flexible flashing at exterior face of wall. Stop flexible

flashing 1/2 inch back from outside face of wall, and adhere flexible flashing to top of metal
flashing termination.

Install single-wythe CMU flashing system in bed joints of CMU walls where indicated to comply with
manufacturer's written instructions. Install CMU cell pans with upturned edges located below face
shells and webs of CMUs above and with weep spouts aligned with face of wall. Install CMU web covers
so that they cover upturned edges of CMU cell pans at CMU webs and extend from face shell to face
shell.

REINFORCED UNIT MASONRY INSTALLATION

Temporary Formwork and Shores: Construct formwork and shores as needed to support reinforced
masonry elements during construction.

1. Construct formwork to provide shape, line, and dimensions of completed masonry as indicated.
Make forms sufficiently tight to prevent leakage of mortar and grout. Brace, tie, and support
forms to maintain position and shape during construction and curing of reinforced masonry.

2. Do not remove forms and shores until reinforced masonry members have hardened sufficiently
to carry their own weight and that of other loads that may be placed on them during
construction.

Placing Reinforcement: Comply with requirements in TMS 602/ACI 530.1/ASCE 6.

Grouting: Do not place grout until entire height of masonry to be grouted has attained enough strength
to resist grout pressure.

1. Comply with requirements in TMS 602/ACI 530.1/ASCE 6 for cleanouts and for grout placement,
including minimum grout space and maximum pour height.
2. Limit height of vertical grout pours to not more than 60 inches.

PARGING

Parge exterior faces of below-grade masonry walls, where indicated, in two uniform coats to a total
thickness of 3/4 inch. Dampen wall before applying first coat, and scarify first coat to ensure full bond
to subsequent coat.

Use a steel-trowel finish to produce a smooth, flat, dense surface with a maximum surface variation of
1/8 inch per foot. Form a wash at top of parging and a cove at bottom.

Damp-cure parging for at least 24 hours and protect parging until cured.

REPAIRING, POINTING, AND CLEANING

In-Progress Cleaning: Clean unit masonry as work progresses by dry brushing to remove mortar fins and
smears before tooling joints.

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

1. Test cleaning methods on sample wall panel; leave one-half of panel uncleaned for comparison
purposes.
2. Clean concrete masonry by applicable cleaning methods indicated in NCMA TEK 8-4A.
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311 MASONRY WASTE DISPOSAL

A. Waste Disposal as Fill Material: Dispose of clean masonry waste, including excess or soil-
contaminated sand, waste mortar, and broken masonry units, by crushing and mixing with fill
material as fill is placed.

1. Do not dispose of masonry waste as fill within 18 inches of finished grade.
B. Masonry Waste Recycling: Return broken CMUs not used as fill to manufacturer for recycling.
C. Excess Masonry Waste: Remove excess clean masonry waste that cannot be used as fill, as
describedabove or recycled, and other masonry waste, and legally dispose of off Owner's
property.
END OF SECTION 042200
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SECTION 064116 - PLASTIC-LAMINATE-CLAD ARCHITECTURAL CABINETS

PART 1 - GENERAL

1.1 SUMMARY
A. Section Includes:

1. Plastic-laminate-clad architectural cabinets.
2. Wood furring, blocking, shims, and hanging strips for installing plastic-laminate-clad
architecturalcabinets that are not concealed within other construction.

1.2 PREINSTALLATION MEETINGS
A. Preinstallation Conference: Conduct conference at Project site.
1.3 ACTION SUBMITTALS
A. Product Data: For each type of product.
1. Include data for fire-retardant treatment from chemical-treatment

manufacturer andcertification by treating plant that treated materials comply
with requirements.

B. Shop Drawings:

1. Include plans, elevations, sections, and attachment details.
2. Apply AWI Quality Certification Program label to Shop Drawings.

C. Samples: For each exposed product and for each color and texture specified.
1.4 INFORMATIONAL SUBMITTALS
A. Qualification Data: For manufacturer and Installer.
1.5 CLOSEOUT SUBMITTALS
A. Quality Standard Compliance Certificates: AWI Quality Certification Program certificates.
1.6 QUALITY ASSURANCE
A. Manufacturer's Qualifications: Employs skilled workers who custom fabricate products similar to
thoserequired for this Project and whose products have a record of successful in-service
performance.
1. Manufacturer's Certification: Licensed participant in AWI's Quality Certification Program.
B. Installer Qualifications: Manufacturer of products or Licensed participant in AWI's Quality

Certification Program.
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PART 2 - PRODUCTS

21 ARCHITECTURAL CABINET MANUFACTURERS

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

1. Cohen Architectural Woodworking.

2. Cabinet Masters, Inc.
3. Square One Studio.
4, Architectural Components Group.
5. Village Gallery Inc.
6. Tummons Custom Woodworking
2.2 PLASTIC-LAMINATE-CLAD ARCHITECTURAL CABINETS
A. Quiality Standard: Unless otherwise indicated, comply with the Architectural Woodwork

Standards forgrades of cabinets indicated for construction, finishes, installation, and other
requirements.

1. Provide labels and certificates from AWI certification program indicating that
woodworkcomplies with requirements of grades specified.

B. Architectural Woodwork Standards Grade: Premium.

C. Type of Construction: Frameless.

D. Door and Drawer-Front Style: Flush overlay.

E. High-Pressure Decorative Laminate: NEMA LD 3, grades as indicated or if not indicated, as

required byquality standard.

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

Abet Laminati Inc.

Formica Corporation.

Lamin-Art, Inc.

Pionite; a Panolam Industries International, Inc. brand.
Wilsonart LLC.

oo oo

F. Laminate Cladding for Exposed Surfaces:

Horizontal Surfaces: Grade HGS.

Vertical Surfaces: Grade HGS.

Edges: Grade HGS.

Pattern Direction: Vertically for drawer fronts, doors, and fixed panels.

Rl o o

G. Concealed Backs of Panels with Exposed Plastic-Laminate Surfaces: High-pressure decorative
laminate, NEMA LD 3, Grade BKL.

H. Drawer Construction: Fabricate with exposed fronts fastened to subfront with mounting screws
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frominterior of body.

1. Join subfronts, backs, and sides with glued rabbeted joints supplemented by
mechanicalfasteners.

Colors, Patterns, and Finishes: Provide materials and products that result in colors and
textures ofexposed laminate surfaces complying with the following requirements:

1. As selected by Architect from laminate manufacturer's full range in the following categories:

a. Solid colors with core same color as surface, matte finish.
b. Wood grains, matte finish.
C. Patterns, matte finish.

23 WOOD MATERIALS

A. Wood Products: Provide materials that comply with requirements of referenced quality
standard foreach type of architectural cabinet and quality grade specified unless otherwise
indicated.

1. Wood Moisture Content: 8 to 13 percent.

B. Composite Wood and Agrifiber Products: Provide materials that comply with requirements of
referenced quality standard for each type of architectural cabinet and quality grade specified
unless otherwise indicated.

Composite Wood Products: Products shall be made without urea formaldehyde.
Medium-Density Fiberboard (MDF): ANSI A208.2, Grade 130.

Particleboard: ANSI A208.1, Grade M-2.

Thermoset Decorative Panels: Particleboard or MDF finished with thermally fused,
melamine-impregnated decorative paper and complying with requirements of NEMA
LD 3,Grade VGL, for Test Methods 3.3, 3.4, 3.6, 3.8, and 3.10.

Bl o

24 CABINET HARDWARE AND ACCESSORIES

A. Frameless Concealed Hinges (European Type): ANSI/BHMA A156.9, B01602, 170
degrees ofopening, self-closing.

B. Wire Pulls: Back mounted, solid metal, 4 inches long, 5/16 inch in diameter.
C. Adjustable Shelf Standards and Supports: ANSI/BHMA A156.9, BO4071; with shelf rests, BO4081.
D. Shelf Rests: ANSI/BHMA A156.9, B04013; metal.
E. Drawer Slides: ANSI/BHMA A156.9.
1. Grade 1 and Grade 2: Side mounted and extending under bottom edge of drawer.
a. Type: Full extension.
b. Material: Zinc-plated steel with polymer rollers.

2. Grade 1HD-100 and Grade 1HD-200: Side mounted; full-extension type; zinc-plated-
steelball-bearing slides.
3. For drawers not more than 3 inches high and not more than 24 inches wide, provide Grade 2.
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4, For drawers more than 3 inches high, but not more than 6 inches high and not more

than 24inches wide, provide Grade 1.
5. For drawers more than 6 inches high or more than 24 inches wide, provide Grade 1HD-100.
6. For computer keyboard shelves, provide Grade 1.

7. For trash bins not more than 20 inches high and 16 inches wide, provide Grade 1HD-100.

F. Door Locks: ANSI/BHMA A156.11, E07121.
G. Drawer Locks: ANSI/BHMA A156.11, E07041.
H. Door and Drawer Silencers: ANSI/BHMA A156.16, L03011.

l. Tempered Float Glass for Cabinet Doors: ASTM C1048, Kind FT, Condition A, Type |, Class 1
(clear),Quality-Q3, 6 mm thick unless otherwise indicated.

J. Tempered Float Glass for Cabinet Shelves: ASTM C1048, Kind FT, Condition A, Type |, Class 1
(clear),Quality-Q3; with exposed edges seamed before tempering, 6 mm thick.

K. Grommets for Cable Passage: 2-inch OD, molded-plastic grommets and matching plastic caps
with slotfor wire passage.

1. Color: Black.

L. Exposed Hardware Finishes: For exposed hardware, provide finish that complies
withANSI/BHMA A156.18 for ANSI/BHMA finish number indicated.

1. Satin Chromium Plated: ANSI/BHMA 626 for brass or bronze base; ANSI/BHMA 652 for
steelbase.

M. For concealed hardware, provide manufacturer's standard finish that complies with product
classrequirements in ANSI/BHMA A156.9.
2.5 MISCELLANEOUS MATERIALS
A. Furring, Blocking, Shims, and Hanging Strips: Softwood or hardwood lumber, kiln-dried to less

than 15percent moisture content.

B. Anchors: Select material, type, size, and finish required for each substrate for secure anchorage.
Provide metal expansion sleeves or expansion bolts for post-installed anchors. Use nonferrous-
metal orhot-dip galvanized anchors and inserts at inside face of exterior walls and at floors.

C. Adhesives: Do not use adhesives that contain urea formaldehyde.
D. Adhesive for Bonding Plastic Laminate: Unpigmented contact cement.
1. Adhesive for Bonding Edges: Hot-melt adhesive or adhesive specified above for faces.
2.6 FABRICATION
A. Complete fabrication, including assembly and hardware application, to maximum extent

possible before shipment to Project site. Disassemble components only as necessary for
shipment and installation. Where necessary for fitting at site, provide ample allowance for
scribing, trimming, andfitting.
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B.

Shop-cut openings to maximum extent possible to receive hardware, appliances, electrical
work, andsimilar items. Locate openings accurately and use templates or roughing-in diagrams
to produce accurately sized and shaped openings. Sand edges of cutouts to remove splinters
and burrs.

Install glass to comply with applicable requirements in Section 088000 "Glazing" and in GANA's
"Glazing Manual."

1. For glass in frames, secure glass with removable stops.
2. For exposed glass edges, polish and grind smooth.

PART 3 - EXECUTION

3.1

A.

INSTALLATION
Before installation, condition cabinets to humidity conditions in installation areas for not less
than 72hours.

Architectural Woodwork Standards Grade: Install cabinets to comply with quality standard
grade ofitem to be installed.

Anchor cabinets to anchors or blocking built in or directly attached to substrates. Secure
with wafer-head cabinet installation screws.

Install cabinets level, plumb, and true in line to a tolerance of 1/8 inch in 96 inches using
concealed shims.

1. Scribe and cut cabinets to fit adjoining work, refinish cut surfaces, and repair damaged
finish atcuts.
2. Install cabinets without distortion so doors and drawers fit openings and are accurately

aligned. Adjust hardware to center doors and drawers in openings and to provide
unencumbered operation. Complete installation of hardware and accessory items as
indicated.

3. Fasten wall cabinets through back, near top and bottom, and at ends not more than 16 inches
o.c. with No. 10 wafer-head screws sized for not less than 1-1/2-inch penetration into
woodframing, blocking, or hanging strips.

END OF SECTION 064116
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SECTION 068300 - COMPOSITE PANELING

PART 1 - GENERAL

1.1

A.

1.2

13

14

1.5

SUMMARY
Section Includes:

1. Installation of high performance, composite polymer resin wall/ceiling panels and trims.

RELATED REQUIREMENTS

Section 092900 — Gypsum Board.
Section 092216 — Non-Structural Metal Framing

REFERENCE STANDARDS

ASTM E 84 — Standard Test Method for Surface Burning Characteristics of Building Materials.

QUALITY ASSURANCE

Installer’s Qualifications: Installer is regularly engaged, for past 10 years, in installation of similar
type of paneling to that specified.

Mock-ups: Construct mock-ups of composite resin decorative wall/ceiling paneling and trim for
evaluation of fabrication, finishing techniques and workmanship.

Construct mock-ups using same materials for use in the Work.

Do not proceed until shop fabrication and shop finishing techniques and workmanship of mock-ups
are approved by Architect.

Approved Mock-ups: Standard for shop fabrication and shop finishing techniques and workmanship.

DELIVERY, STORAGE, AND HANDLIING

Delivery and Acceptance Requirements: Deliver materials to site in manufacturer’s
original, unopened packaging, with labels clearly identifying product name and
manufacturer.

Storage and Handling Requirements:

1. Store and handle materials in accordance with manufacturer’s instructions.

2. Keep materials in manufacturer’s original, unopened containers and packaging until installation.

3. Store materials in interior, clean, dry, conditioned area.

4. Store materials on flat, level surface, raised above floor, with adequate support to prevent
sagging.

5. Protect materials and finish during storage and handling to prevent damage.
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PART 2 — PRODUCTS

2.1

MATERIALS

Products: Cielo High Performance Paneling | www.cielo.us | 833.868.152.

Decorative Composite Wall/Ceiling Panel (CWP/CCP):

1. Composition: Cielo High Performance Panels comprised of multiple homogeneous layers of
varied polymer resins. Panels are flexible, lightweight, and resistant to impact and chemical
contact.

. Surface Burning Characteristics, ASTM E 84: Class C / Class 3.
. Panel Sizes: Per Drawings and verified field dimensions.

. Panel Thickness: 5/32”.

2
3
4
5. Factory Edge Detail: Micro Bevel
6. Color: Standard Luxe and Custom Luxe finishes per Interior Finish Legend
7. Substrate: Primed Gypsum Board
8. Weight: 1 pound per square foot
Trim:
a) Fry-Reglet Trim Profiles as indicated on drawings
b) Length: manufacturer’s standard stock lengths

c) Color: As indicated on drawings

PART 3 — EXECUTION

3.1

3.2

mm o 0w P>

EXAMINATION

Examine surrounding area and supporting structure to receive decorative wall/ceiling paneling.
Verify field dimensions.

Verify that receiving wall/ceiling is a clean and flat surface.

Verify that composite resin panels are in prime condition and ready for installation.

Notify Architect of conditions that would adversely affect installation or subsequent use.

Do not begin installation until unacceptable conditions are corrected.

INSTALLATION

Install decorative wall/ceiling panels per project requirements, in accordance with manufacturer’s
written guidelines at locations indicated on the Drawings.

Use the Cielo High Performance Paneling installation kit(s) and additional Cielo adhesives and
support materials to install decorative wall/ceiling panels per project requirements in accordance

with manufacturer’s written guidelines.
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1. Butt Joints: Install decorative wall/ceiling panels with expansion joints per manufacturer’s
written guidelines. Paint wall/ceiling behind seams to match the specified Cielo color.
2. Trim Joints: Install specified Cielo anodized aluminum or color-matched trims per project

requirements, following manufacturer’s written guidelines.

C. Leave protective peel coat in place until date of Substantial Completion.
3.3 CLEANING
A Remove protective peel coat covering at date of Substantial Completion.

Clean decorative wall panel surfaces using Cielo Care & Maintenance Kit in accordance with

manufacturer’s written guidelines.

C. Do not use harsh cleaning chemicals, materials, or methods that could damage finish.

END OF SECTION 068300
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SECTION 078413 - PENETRATION FIRESTOPPING

PART 1 - GENERAL

11

A.

1.2

13

14

15

SUMMARY
Section Includes:
1. Penetration firestopping systems for the following applications:

a. Penetrations in fire-resistance-rated walls.

PREINSTALLATION MEETINGS

Preinstallation Conference: Conduct conference at Project site.

ACTION SUBMITTALS
Product Data: For each type of product.

Product Schedule: For each penetration firestopping system. Include location, illustration of
firestopping system, and design designation of qualified testing and inspecting agency.

1. Engineering Judgments: Where Project conditions require modification to a qualified testing and
inspecting agency's illustration for a particular penetration firestopping system, submit
illustration, with modifications marked, approved by penetration firestopping system
manufacturer's fire-protection engineer as an engineering judgment or equivalent
fire-resistance-rated assembly. Obtain approval of authorities having jurisdiction prior to
submittal.

CLOSEOUT SUBMITTALS

Installer Certificates: From Installer indicating that penetration firestopping systems have been installed
in compliance with requirements and manufacturer's written instructions.

QUALITY ASSURANCE

Installer Qualifications: A firm that has been approved by FM Approval according to FM Approval 4991,
"Approval of Firestop Contractors," or been evaluated by UL and found to comply with its "Qualified
Firestop Contractor Program Requirements."

PART 2 - PRODUCTS

2.1

A.

PERFORMANCE REQUIREMENTS

Fire-Test-Response Characteristics:

1. Perform penetration firestopping system tests by a qualified testing agency
acceptable toauthorities having jurisdiction.
2. Test per testing standards referenced in "Penetration Firestopping Systems" Article.

Providerated systems complying with the following requirements:

a. Penetration firestopping systems shall bear classification marking of a qualified
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2.2

testingagency.

1) UL in its "Fire Resistance Directory."
2) Intertek Group in its "Directory of Listed Building Products."
3) FM Approval in its "Approval Guide."

PENETRATION FIRESTOPPING SYSTEMS

Penetration Firestopping Systems: Systems that resist spread of fire, passage of smoke and other
gases,and maintain original fire-resistance rating of construction penetrated. Penetration
firestopping systems shall be compatible with one another, with the substrates forming openings,
and with penetrating items if any.

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

a. 3M Fire Protection Products.

b. Grabber Construction Products.
C. Hilti, Inc.

d. RectorSeal.

e. Tremco, Inc.

Penetrations in Fire-Resistance-Rated Walls: Penetration firestopping systems with ratings
determined per ASTM E814 or UL 1479, based on testing at a positive pressure differential of
0.01-inch wg.

1. F-Rating: Not less than the fire-resistance rating of constructions penetrated.

Exposed Penetration Firestopping Systems: Flame-spread and smoke-developed indexes of less
than 25and 450, respectively, per ASTM E84.

Accessories: Provide components for each penetration firestopping system that are needed to
install fillmaterials and to maintain ratings required. Use only those components specified by
penetration firestopping system manufacturer and approved by qualified testing and inspecting
agency for conditions indicated.

PART 3 - EXECUTION

3.1

PENETRATION FIRESTOPPING

INSTALLATION

Examine substrates and conditions, with Installer present, for compliance with requirements for
opening configurations, penetrating items, substrates, and other conditions affecting
performance ofthe Work.

General: Install penetration firestopping systems to comply with manufacturer's written
installationinstructions and published drawings for products and applications.

Install forming materials and other accessories of types required to support fill materials during
theirapplication and in the position needed to produce cross-sectional shapes and depths
required to achieve fire ratings.

1. After installing fill materials and allowing them to fully cure, remove combustible
formingmaterials and other accessories not forming permanent components of
firestopping.

Install fill materials by proven techniques to produce the following results:
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1. Fill voids and cavities formed by openings, forming materials, accessories and penetrating
itemsto achieve required fire-resistance ratings.
2. Apply materials so they contact and adhere to substrates formed by openings and
penetratingitems.
3. For fill materials that will remain exposed after completing the Work, finish to produce

smooth,uniform surfaces that are flush with adjoining finishes.

3.2 IDENTIFICATION

A. Wall Identification: Permanently label walls containing penetration firestopping systems with the
words "FIRE AND/OR SMOKE BARRIER - PROTECT ALL OPENINGS," using lettering not less than 3
inches high and with minimum 0.375-inch strokes.

1. Locate in accessible concealed floor, floor-ceiling, or attic space at 15 feet from end of wall
and atintervals not exceeding 30 feet.

B. Penetration Identification: Identify each penetration firestopping system with legible metal or
plastic labels. Attach labels permanently to surfaces adjacent to and within 6 inches of
penetration firestopping system edge so labels are visible to anyone seeking to remove
penetrating items or firestopping systems. Use mechanical fasteners or self-adhering-type labels
with adhesives capable ofpermanently bonding labels to surfaces on which labels are placed.
Include the following information on labels:

1. The words "Warning - Penetration Firestopping - Do Not Disturb. Notify Building
Management ofAny Damage."

Contractor's name, address, and phone number.

Designation of applicable testing and inspecting agency.

Date of installation.

Manufacturer's name.

Installer's name.

ounkwnn

3.3 FIELD QUALITY CONTROL

A. Owner will engage a qualified testing agency to perform tests and inspections
according toASTM E2174.

B. Where deficiencies are found or penetration firestopping system is damaged or removed
because oftesting, repair or replace penetration firestopping system to comply with

requirements.

C. Proceed with enclosing penetration firestopping systems with other construction only after
inspection reports are issued and installations comply with requirements.

END OF SECTION 078413
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SECTION 078443 - JOINT FIRESTOPPING

PART 1 - GENERAL

1.1 SUMMARY
A. Section Includes:

1. Joints in or between fire-resistance-rated constructions.

1.2 PREINSTALLATION MEETINGS

A. Preinstallation Conference: Conduct conference at Project site.

1.3 ACTION SUBMITTALS
A. Product Data: For each type of product.

B. Product Schedule: For each joint firestopping system. Include location, illustration of
firestoppingsystem, and design designation of qualified testing agency.

1. Engineering Judgments: Where Project conditions require modification to a qualified
testing agency's illustration for a particular joint firestopping system condition, submit
illustration, withmodifications marked, approved by joint firestopping system
manufacturer's fire-protection engineer as an engineering judgment or equivalent fire-
resistance-rated assembly.

1.4 INFORMATIONAL SUBMITTALS
A. Product test reports.
1.5 CLOSEOUT SUBMITTALS
A. Installer Certificates: From Installer indicating that joint firestopping systems have been

installed incompliance with requirements and manufacturer's written instructions.

1.6 QUALITY ASSURANCE

A. Installer Qualifications: A firm that has been approved by FM Approvals according to
FM Approvals 4991, "Approval of Firestop Contractors," or been evaluated by UL and found to
complywith UL's "Qualified Firestop Contractor Program Requirements."

PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS
A. Fire-Test-Response Characteristics:

1. Perform joint firestopping system tests by a qualified testing agency acceptable to
authorities having jurisdiction.

JOINT FIRESTOPPING 078443 -1



Missouri State University Bid Submittal
Renovate Football Locker Room, Forsythe Athletics Center August 5, 2024
Project Number 240913-017

2. Test per testing standards referenced in "Joint Firestopping Systems" Article. Provide
ratedsystems complying with the following requirements:
a. Joint firestopping systems shall bear classification marking of a qualified testing agency.

1) UL in its "Fire Resistance Directory."
2) Intertek Group in its "Directory of Listed Building Products."

2.2 JOINT FIRESTOPPING SYSTEMS

A. Joint Firestopping Systems: Systems that resist spread of fire, passage of smoke and other gases,
and maintain original fire-resistance rating of assemblies in or between which joint firestopping
systems areinstalled. Joint firestopping systems shall accommodate building movements without
impairing their ability to resist the passage of fire and hot gases.

B. Joints in or between Fire-Resistance-Rated Construction: Provide joint firestopping systems with
ratingsdetermined per ASTM E1966 or UL 2079.

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

a. 3M Fire Protection Products.
b. Grabber Construction Products.
C. Hilti, Inc.
d. RectorSeal.
e. Tremco, Inc.
2. Fire-Resistance Rating: Equal to or exceeding the fire-resistance rating of the wall, floor,

or roofin or between which it is installed.

C. Exposed Joint Firestopping Systems: Flame-spread and smoke-developed indexes of less than
25 and450, respectively, as determined per ASTM E84.

D. Accessories: Provide components of joint firestopping systems, including primers and forming
materials, that are needed to install elastomeric fill materials and to maintain ratings required. Use
only components specified by joint firestopping system manufacturer and approved by the
qualified testing agency for conditions indicated.

PART 3 - EXECUTION

3.1 INSTALLATION

A. Examine substrates and conditions, with Installer present, for compliance with requirements for
joint configurations, substrates, and other conditions affecting performance of the Work.

B. General: Install joint firestopping systems to comply with manufacturer's written
installationinstructions and published drawings for products and applications indicated.

C. Install forming materials and other accessories of types required to support elastomeric fill
materials during their application and in position needed to produce cross-sectional shapes and
depths requiredto achieve fire ratings indicated.

1. After installing elastomeric fill materials and allowing them to fully cure, remove
combustible forming materials and other accessories not indicated as permanent
components of fire-resistivejoint system.
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D. Install elastomeric fill materials for joint firestopping systems by proven techniques to
produce thefollowing results:
1. Elastomeric fill voids and cavities formed by joints and forming materials as required to
achievefire-resistance ratings indicated.
2. Apply elastomeric fill materials so they contact and adhere to substrates formed by joints.
3. For elastomeric fill materials that will remain exposed after completing the Work,

finish toproduce smooth, uniform surfaces that are flush with adjoining finishes.

3.2 IDENTIFICATION

A. Joint Identification: Identify joint firestopping systems with legible metal or plastic labels. Attach
labelspermanently to surfaces adjacent to and within 6 inches of joint edge so labels are visible to
anyone seeking to remove or joint firestopping system. Use mechanical fasteners or self-
adhering-type labels with adhesives capable of permanently bonding labels to surfaces on which
labels are placed. Include the following information on labels:

1. The words "Warning - Joint Firestopping - Do Not Disturb. Notify Building Management
of AnyDamage."

Contractor's name, address, and phone number.

Designation of applicable testing agency.

Date of installation.

Manufacturer's name.

Installer's name.

ou kA wN

33 FIELD QUALITY CONTROL

A. Inspecting Agency: Owner will engage a qualified testing agency to perform tests and
inspectionsaccording to ASTM E2393.

B. Where deficiencies are found or joint firestopping systems are damaged or removed due to
testing,repair or replace joint firestopping systems so they comply with requirements.

C. Proceed with enclosing joint firestopping systems with other construction only after inspection

reports are issued and installations comply with requirements.

END OF SECTION 078443
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SECTION 079200 - JOINT SEALANTS

PART 1 - GENERAL

1.1 SUMMARY
A. Section Includes:

Nonstaining silicone joint sealants.
Urethane joint sealants.
Mildew-resistant joint sealants.
Latex joint sealants.

Bl S o

1.2 PREINSTALLATION MEETINGS

A. Preinstallation Conference: Conduct conference at Project site. Foreman for Sub-contractor who
will be on site for the duration of the project is required to attend preinstallation conference.

1.3 ACTION SUBMITTALS
A. Product Data: For each joint-sealant product.
B. Samples: For each kind and color of joint sealant required.
C. Joint-Sealant Schedule: Include the following information:
1. Joint-sealant application, joint location, and designation.
2. Joint-sealant manufacturer and product name.
3. Joint-sealant formulation.
4. Joint-sealant color.
1.4 INFORMATIONAL SUBMITTALS
A. Product test reports.
B. Preconstruction field-adhesion-test reports.
C. Field-adhesion-test reports.
D. Sample warranties.
1.5 QUALITY ASSURANCE
A. Testing Agency Qualifications: Qualified according to ASTM C1021 to conduct the testing indicated.
1.6 PRECONSTRUCTION TESTING
A. Preconstruction Laboratory Testing: Submit to joint-sealant manufacturers, for testing indicated

below, samples of materials that will contact or affect joint sealants.
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1.7

1. Adhesion Testing: Use ASTM C794 to determine whether priming and other specific joint
preparation techniques are required to obtain rapid, optimum adhesion of joint sealants to
jointsubstrates.

2. Compatibility Testing: Use ASTM C1087 to determine sealant compatibility when in contact
with glazing and gasket materials.

3. Stain Testing: Use ASTM C1248 to determine stain potential of sealant when in contact
withstone substrates.

Preconstruction Field-Adhesion Testing: Before installing sealants, field test their adhesion to
Project joint substrates. Test joint sealants according to Method A, Field-Applied Sealant Joint
Hand Pull Tab, inAppendix X1.1 in ASTM C1193 or Method A, Tail Procedure, in ASTM C1521.

WARRANTY

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

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

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

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

PART 2 - PRODUCTS

2.1

A.

2.2

2.3

JOINT SEALANTS, GENERAL

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

NONSTAINING SILICONE JOINT SEALANTS

Silicone, Nonstaining, S, NS, 50, NT: Nonstaining, single-component, nonsag, plus 50 percent and minus
50 percent movement capability, nontraffic-use, neutral-curing silicone joint sealant; ASTM €920, Type
S, Grade NS, Class 50, Use NT.

1. Products: Subject to compliance with requirements, provide one of the following:

a. Dow Corning Corporation; 756 SMS.

b. GE Construction Sealants; Momentive Performance Materials Inc; SilPruf NB.

c. May National Associates, Inc., a subsidiary of Sika Corporation U.S.; Bondaflex Sil 295 FPS
NB.

d. Pecora Corporation; 864NST.

e. Tremco Incorporated; Spectrem 2.

URETHANE JOINT SEALANTS

Urethane, S, NS, 25, NT: Single-component, nonsag, nontraffic-use, plus 25 percent and minus 25
percent movement capability, urethane joint sealant; ASTM C920, Type S, Grade NS, Class 25, Use NT.

1. Products: Subject to compliance with requirements, provide one of the following:
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a. BASF Corporation Construction Systems; Sonalastic TX1.

ER Systems, an ITW Company; Pacific Polymers Elasto-Thane 230 MP.
Pecora Corporation; Dynatrol I-XL.

Polymeric Systems, Inc.; Flexiprene 1000.

Schnee-Morehead, Inc., an ITW company; Permathane SM7108.
Sherwin-Williams Company (The); Stampede-1.

~ooooT

Sika Corporation U.S.; Sikaflex Textured Sealant.
Tremco Incorporated; Dymonic.
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Urethane, S, P, 25, T, NT: Single-component, pourable, plus 25 percent and minus 25 percent
movement capability, traffic- and nontraffic-use, urethane joint sealant; ASTM C920, Type S,
Grade P, Class 25, Uses T and NT.

1. Products: Subject to compliance with requirements, provide one of the following:
a. BASF Corporation Construction Systems; Sonolastic SL 1.
b. Pecora Corporation; NR-201.
c. Polymeric Systems, Inc.; Flexiprene 952.
d. Schnee-Morehead, Inc.; an ITW company; Permathane SM7101.
e. Sherwin-Williams Company (The); Stampede 1SL.

Urethane, M, P, 50, T, NT: Multicomponent, pourable, plus 50 percent and minus 50 percent
movementcapability, traffic- and nontraffic-use, urethane joint sealant; ASTM C920, Type M,
Grade P, Class 50, Uses T and NT.

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

a. LymTal International, Inc.; Iso-Flex 888QC.

Urethane, M, P, 25, T, NT: Multicomponent, pourable, plus 25 percent and minus 25 percent
movementcapability, traffic- and nontraffic-use, urethane joint sealant; ASTM C920, Type M,
Grade P, Class 25, Uses T and NT.

MILDEW-RESISTANT JOINT SEALANTS

Mildew-Resistant Joint Sealants: Formulated for prolonged exposure to humidity with
fungicide toprevent mold and mildew growth.

Silicone, Mildew Resistant, Acid Curing, S, NS, 25, NT: Mildew-resistant, single-component, nonsag,
plus25 percent and minus 25 percent movement capability, nontraffic-use, acid-curing silicone joint
sealant;ASTM €920, Type S, Grade NS, Class 25, Use NT.

1. Products: Subject to compliance with requirements, provide one of the following:

a. Dow Corning Corporation; 786-M White.

b. GE Construction Sealants; Momentive Performance Materials Inc.; SCS1700 Sanitary.
c. May National Associates, Inc., a subsidiary of Sika Corporation U.S.; Bondaflex Sil 100
WEF.
Soudal USA; RTV GP.
e. Tremco Incorporated; Tremsil 200.

Acrylic Latex: Acrylic latex or siliconized acrylic latex, ASTM C834, Type OP, Grade NF.
1. Products: Subject to compliance with requirements, provide one of the following:

a. BASF Construction Chemicals - Building Systems; Sonolac.
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b. May National Associates, Inc., a subsidiary of Sika Corporation U.S.; Bondaflex 600.
C. Pecora Corporation; AC-20.

d. Sherwin-Williams Company (The); 850A Siliconized Acrylic latex Caulk.

e Tremco Incorporated; Tremflex 834.

JOINT-SEALANT BACKING

Cylindrical Sealant Backings: ASTM C1330, Type C (closed-cell material with a surface skin) or any
of thepreceding types, as approved in writing by joint-sealant manufacturer for joint application
indicated, and of size and density to control sealant depth and otherwise contribute to producing
optimum sealant performance.

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

a. BASF Construction Chemicals - Building Systems.
b. Construction Foam Products, a division of Nomaco, Inc.

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

MISCELLANEOUS MATERIALS

Primer: Material recommended by joint-sealant manufacturer where required for adhesion of
sealant to joint substrates indicated, as determined from preconstruction joint-sealant-substrate
tests and fieldtests.

Cleaners for Nonporous Surfaces: Chemical cleaners acceptable to manufacturers of
sealants andsealant backing materials

Masking Tape: Nonstaining, nonabsorbent material compatible with joint sealants and
surfacesadjacent to joints.

PART 3 - EXECUTION

3.1

A.

3.2

PREPARATION

Surface Cleaning of Joints: Clean out joints immediately before installing joint sealants to comply
withjoint-sealant manufacturer's written instructions and the following requirements:

1. Remove laitance and form-release agents from concrete.
2. Clean nonporous joint substrate surfaces with chemical cleaners or other means that
do notstain, harm substrates, or leave residues capable of interfering with adhesion.

Joint Priming: Prime joint substrates where recommended by joint-sealant manufacturer or as
indicatedby preconstruction joint-sealant-substrate tests or prior experience.

Masking Tape: Use masking tape where required to prevent contact of sealant or primer with
adjoiningsurfaces.

a. Temperature: Described work to be performed when temperatures are 40
degrees andrising.

INSTALLATION OF JOINT SEALANTS

General: Comply with ASTM C1193 and joint-sealant manufacturer's written installation
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instructions forproducts and applications indicated, unless more stringent requirements apply.

B. Install sealant backings of kind indicated to support sealants during application and at position
required to produce cross-sectional shapes and depths of installed sealants relative to joint widths
that allow optimum sealant movement capability.

C. Install bond-breaker tape behind sealants where sealant backings are not used between
sealants andbacks of joints.

D. Install sealants using proven techniques that comply with the following and at the same time
backings are installed:

1. Place sealants so they directly contact and fully wet joint substrates.
2. Completely fill recesses in each joint configuration.
3. Produce uniform, cross-sectional shapes and depths relative to joint widths that allow

optimum sealant movement capability.

E. Tooling of Nonsag Sealants: Immediately after sealant application and before skinning or curing
begins, tool sealants to form smooth, uniform beads of configuration indicated. Use tooling
agents that are approved in writing by sealant manufacturer and that do not discolor sealants or
adjacent surfaces.

1. Provide concave joint profile per Figure 8A in ASTM C1193 unless otherwise indicated.

3.3 FIELD QUALITY CONTROL
A. Field-Adhesion Testing: Field test joint-sealant adhesion to joint substrates as follows:
1. Extent of Testing: Test completed and cured sealant joints as follows:

a. Perform one test for each 1000 feet of joint length thereafter or one test per each
floorper elevation.

2. Test Method: Test joint sealants according to Method A, Field-Applied Sealant Joint
Hand PullTab, in Appendix X1 in ASTM C1193 or Method A, Tail Procedure, in ASTM
C1521.

B. Evaluation of Field-Adhesion-Test Results: Sealants not evidencing adhesive failure from testing or
noncompliance with other indicated requirements will be considered satisfactory. Remove
sealants thatfail to adhere to joint substrates during testing or to comply with other requirements.
Retest failed applications until test results prove sealants comply with indicated requirements.

3.4 JOINT-SEALANT SCHEDULE
A. Joint-Sealant Application: Exterior joints in horizontal traffic surfaces.
1. Joint Locations:
a. Control and expansion joints in brick pavers.
b. Isolation and contraction joints in cast-in-place concrete slabs.
c. Joints between plant-precast architectural concrete paving units.
d. Tile control and expansion joints.
e. Joints between different materials listed above.
f. Other joints as indicated on Drawings.

2. Joint Sealant: Urethane, M, P, 50, T, NT.
3. Joint-Sealant Color: As selected by Architect from manufacturer's full range of colors.
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B. Joint-Sealant Application: Exterior joints in vertical surfaces and horizontal nontraffic surfaces.
1. Joint Locations:

Construction joints in cast-in-place concrete.
Joints between plant-precast architectural concrete units.
Control and expansion joints in unit masonry.

Joints in dimension stone cladding.
Other joints as indicated on Drawings.
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2. Joint Sealant: Silicone, nonstaining, S, NS, 50, NT.

3. Joint-Sealant Color: As selected by Architect from manufacturer's full range of colors.
C. Joint-Sealant Application: Interior joints in horizontal traffic surfaces.
1. Joint Locations:
a. Isolation joints in cast-in-place concrete slabs.
b. Control and expansion joints in tile flooring.
c. Other joints as indicated on Drawings.

2. Joint Sealant: Urethane, S, P, 25, T, NT.

3. Joint-Sealant Color: As selected by Architect from manufacturer's full range of colors.
D. Joint-Sealant Application: Interior joints in vertical surfaces and horizontal nontraffic surfaces.
1. Joint Locations:

a. Control and expansion joints on exposed interior surfaces of exterior walls.
b. Tile control and expansion joints.
C. Vertical joints on exposed surfaces of unit masonry, concrete, walls, and partitions.
d. Other joints as indicated on Drawings.
2. Joint Sealant: Urethane, S, NS, 25, NT.
3. Joint-Sealant Color: As selected by Architect from manufacturer's full range of colors.
E. Joint-Sealant Application: Interior joints in vertical surfaces and horizontal nontraffic

surfaces notsubject to significant movement.

1. Joint Locations:
a. Control joints on exposed interior surfaces of exterior walls.
b. Perimeter joints between interior wall surfaces and frames of interior doors and
windows.
c. Other joints as indicated on Drawings.
2. Joint Sealant: Acrylic latex.
3. Joint-Sealant Color: As selected by Architect from manufacturer's full range of colors.
F. Joint-Sealant Application: Mildew-resistant interior joints in vertical surfaces and horizontal
nontrafficsurfaces.
1. Joint Locations:
a. Joints between plumbing fixtures and adjoining walls, floors, and counters.
b. Tile control and expansion joints where indicated.
c. Other joints as indicated on Drawings.
2. Joint Sealant: Silicone, mildew resistant, acid curing, S, NS, 25, NT.
3. Joint-Sealant Color: As selected by Architect from manufacturer's full range of colors.
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G. Joint-Sealant Application: Concealed mastics.
1. Joint Locations:
a. Aluminum thresholds.
b. Sill plates.
c. Other joints as indicated on Drawings.

2. Joint Sealant: Butyl-rubber based.
3. Joint-Sealant Color: As selected by Architect from manufacturer's full range of colors.

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

PART 1 - GENERAL

11 RELATED DOCUMENTS

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

1.2 SUMMARY
A. Section includes:
1. Interior standard steel doors and frames.
2. Interior custom hollow-metal doors and frames.
1.3 ACTION SUBMITTALS
A. Product Data: For each type of product.
B. Shop Drawings: Include the following:
1. Elevations of each door type.
2. Details of doors, including vertical- and horizontal-edge details and metal thicknesses.
3. Frame details for each frame type, including dimensioned profiles and metal thicknesses.
C. Product Schedule: For hollow-metal doors and frames, prepared by or under the supervision of

supplier, using same reference numbers for details and openings as those on Drawings. Coordinate
withfinal door hardware schedule.

1.4 QUALITY ASSURANCE

A. Fire-Rated Door Inspector Qualifications: Inspector for field quality control inspections of fire-
rated door assemblies shall meet the qualifications set forth in NFPA 80, Section 5.2.3.1 and the
following:

1. Door and Hardware Institute Fire and Egress Door Assembly Inspector (FDAI) certification.

PART 2 - PRODUCTS

2.1 MANUFACTURERS
A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:

Black Mountain Door, LLC.

Ceco Door; ASSA ABLOY.

Curries Company; ASSA ABLOY.

MPI Group, LLC (The).

National Custom Hollow Metal Doors & Frames.
Republic Doors and Frames.

Steelcraft; an Allegion brand.

Steward Steel Door & Frame Division.
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2.2 PERFORMANCE REQUIREMENTS

A. Fire-Rated Door Assemblies: Assemblies complying with NFPA 80 that are listed and labeled by a
qualified testing agency acceptable to authorities having jurisdiction for fire-protection ratings
indicated on Drawings, based on testing at positive pressure according to NFPA 252 or UL 10C.

B. Fire-Rated, Borrowed-Lite Assemblies: Assemblies complying with NFPA 80 and listed and
labeled by aqualified testing agency acceptable to authorities having jurisdiction, for fire-
protection ratings indicated, based on testing according to NFPA 257 or UL 9.

2.3 INTERIOR STANDARD STEEL DOORS AND FRAMES
A. Construct hollow-metal doors and frames to comply with standards indicated for materials,
fabrication,hardware locations, hardware reinforcement, tolerances, and clearances, and as
specified.
B. Heavy-Duty Doors and Frames: ANSI/SDI A250.8, Level 2; ANSI/SDI A250.4, Level B.
1. Doors:
a. Type: As indicated in the Door and Frame Schedule.
b. Thickness: 1-3/4 inches.
C. Face: Uncoated steel sheet, minimum thickness of 0.042 inch.
d. Edge Construction: Model 2, Seamless.
e. Core: Manufacturer's standard.
f. Fire-Rated Core: Manufacturer's standard laminated mineral board core for fire-
rateddoors.
2. Frames:
a. Materials: Uncoated steel sheet, minimum thickness of 0.053 inch.
b. Frames: Fabricated from same thickness material as adjacent door frame.
c. Construction: Full profile welded.
2.4 INTERIOR CUSTOM HOLLOW-METAL DOORS AND FRAMES
A. Hollow-Metal Doors and Frames: NAAMM-HMMA 860; ANSI/SDI A250.4, Physical Performance
Level A.At locations indicated in the Door and Frame Schedule.
1. Doors:
a. Type: As indicated in the Door and Frame Schedule.
b. Thickness: 1-3/4 inches.
C. Face: Uncoated steel sheet, minimum thickness of 0.042 inch.
d. Edge Construction: Continuously welded with no visible seam.
e. Core: Steel stiffened.
f. Fire-Rated Core: Manufacturer's standard laminated mineral board core for fire-
rateddoors.
2. Frames:
a. Materials: Uncoated steel sheet, minimum thickness of 0.053 inch.
b. Frames: Fabricated from same thickness material as adjacent door frame.
c. Construction: Full profile welded.
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2.5 FRAME ANCHORS

A. Jamb Anchors:

1. Type: Anchors of minimum size and type required by applicable door and frame
standard, andsuitable for performance level indicated.
2. Quantity: Minimum of three anchors per jamb, with one additional anchor for frames

with nofloor anchor. Provide one additional anchor for each 24 inches of frame height
above 7 feet.

3. Postinstalled Expansion Anchor: Minimum 3/8-inch- diameter bolts with expansion
shields orinserts, with manufacturer's standard pipe spacer.

B. Floor Anchors: Provide floor anchors for each jamb and mullion that extends to floor.
C. Material: ASTM A879/A879M, Commercial Steel (CS), 04Z coating designation; mill phosphatized.
1. For anchors built into exterior walls, steel sheet complying with ASTM

A1008/A1008M orASTM A1011/A1011M; hot-dip galvanized according to ASTM
A153/A153M, Class B.

2.6 MATERIALS

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

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

C. Metallic-Coated Steel Sheet: ASTM A653/A653M, Commercial Steel (CS), Type B.
D. Inserts, Bolts, and Fasteners: Hot-dip galvanized according to ASTM A153/A153M.
E. Power-Actuated Fasteners in Concrete: Fastener system of type suitable for application

indicated,fabricated from corrosion-resistant materials, with clips or other accessory devices
for attaching hollow-metal frames of type indicated.

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

G. Glazing: Comply with requirements in Section 088000 "Glazing."
2.7 FABRICATION
A. Door Astragals: Provide overlapping astragal on one leaf of pairs of doors where required by

NFPA 80for fire-performance rating or where indicated. Extend minimum 3/4 inch beyond edge
of door on which astragal is mounted or as required to comply with published listing of qualified
testing agency.

B. Hollow-Metal Frames: Fabricate in one piece except where handling and shipping limitations
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require multiple sections. Where frames are fabricated in sections, provide alignment plates or
angles at eachjoint, fabricated of metal of same or greater thickness as frames.

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

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

3. Door Silencers: Except on weather-stripped frames, drill stops to receive door

silencers asfollows. Keep holes clear during construction.

a. Single-Door Frames: Drill stop in strike jamb to receive three door silencers.
b. Double-Door Frames: Drill stop in head jamb to receive two door silencers.
C. Hardware Preparation: Factory prepare hollow-metal doors and frames to receive templated

mortisedhardware, and electrical wiring; include cutouts, reinforcement, mortising, drilling, and
tapping according to ANSI/SDI A250.6, the Door Hardware Schedule, and templates.

1. Reinforce doors and frames to receive nontemplated, mortised, and surface-mounted
doorhardware.
2. Comply with BHMA A156.115 for preparing hollow-metal doors and frames for hardware.

D. Glazed Lites: Provide stops and moldings around glazed lites where indicated. Form corners of
stopsand moldings with butted or mitered hairline joints.

1. Provide stops and moldings flush with face of door, and with beveled stops unless
otherwiseindicated.

2. Multiple Glazed Lites: Provide fixed and removable stops and moldings so that each glazed
lite is capable of being removed independently.

3. Provide fixed frame moldings on outside of exterior and on secure side of interior
doors andframes. Provide loose stops and moldings on inside of hollow-metal doors
and frames.

4, Coordinate rabbet width between fixed and removable stops with glazing and installation
typesindicated.

5. Provide stops for installation with countersunk flat- or oval-head machine screws

spaceduniformly not more than 9 inches o.c. and not more than 2 inches o.c. from
each corner.

2.8 STEEL FINISHES
A. Prime Finish: Clean, pretreat, and apply manufacturer's standard primer.
1. Shop Primer: Manufacturer's standard, fast-curing, lead- and chromate-free primer

complyingwith ANSI/SDI A250.10; recommended by primer manufacturer for substrate;
compatible withsubstrate and field-applied coatings despite prolonged exposure.

PART 3 - EXECUTION

3.1 PREPARATION

A. Remove welded-in shipping spreaders installed at factory. Restore exposed finish by grinding,
filling, and dressing, as required to make repaired area smooth, flush, and invisible on exposed
faces. Touch up factory-applied finishes where spreaders are removed.

B. Drill and tap doors and frames to receive nontemplated, mortised, and surface-mounted
doorhardware.
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3.2 INSTALLATION

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

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

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

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

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

3. Floor Anchors: Secure with postinstalled expansion anchors.
a. Floor anchors may be set with power-actuated fasteners instead of
postinstalledexpansion anchors if so indicated and approved on Shop
Drawings.
4, Solidly pack mineral-fiber insulation inside frames.
5. Masonry Walls: Coordinate installation of frames to allow for solidly filling space between
frames and masonry with grout or mortar.
6. In-Place Concrete or Masonry Construction: Secure frames in place with postinstalled

expansionanchors. Countersink anchors, and fill and make smooth, flush, and invisible on
exposed faces.

7. Installation Tolerances: Adjust hollow-metal frames to the following tolerances:

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

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

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

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

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

specified below.

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

2. Fire-Rated Doors: Install doors with clearances according to NFPA 80.
C. Glazing: Comply with installation requirements in Section 088000 "Glazing" and with hollow-
metal manufacturer's written instructions.
3.3 REPAIR
A. Prime-Coat Touchup: Immediately after erection, sand smooth rusted or damaged areas of prime

coatand apply touchup of compatible air-drying, rust-inhibitive primer.
B. Touchup Painting: Cleaning and touchup painting of abraded areas of paint are specified in

paintingSections.

END OF SECTION 081113
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SECTION 081416 - FLUSH WOOD DOORS
PART 1 - GENERAL
1.1 RELATED DOCUMENTS

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

1.2 SUMMARY
A. This Section includes the following:
1. Solid-core doors with plastic-laminate faces.
1.3 SUBMITTALS
A. Product Data: For each type of door. Include details of core and edge construction, louvers, and trim

for openings.

B. Shop Drawings: Indicate location, size, and hand of each door; elevation of each kind of door;
construction details not covered in Product Data; location and extent of hardware blocking; and other
pertinent data.

1. Indicate dimensions and locations of mortises and holes for hardware.
2. Indicate dimensions and locations of cutouts.
3. Indicate fire ratings for fire doors.

C. Samples for Initial Selection: Color charts consisting of actual materials in small sections for the
following:
1. Plastic-Laminate Door Faces: Show the full range of colors, textures, and patterns available.

D. Samples for Verification:
1. Factory finishes applied to actual door face materials, approximately 8 by 10 inches, for each

material and finish.
2. Plastic laminate, 6 inches square, for each color, texture, and pattern selected.
1.4 QUALITY ASSURANCE

A. Quiality Standard: Comply with NWWDA 1.S.1-A, "Architectural Wood Flush Doors."
B. Fire-Rated Wood Doors: Doors complying with NFPA 80 that are listed and labeled by a testing and

inspecting agency acceptable to authorities having jurisdiction, for fire ratings indicated, based on
testing according to UBC Standard 7-2.
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1.5 DELIVERY, STORAGE, AND HANDLING
A. Comply with requirements of referenced standard and manufacturer's written instructions.
B. Package doors individually in plastic bags or cardboard cartons.
C. Mark each door on top and bottom rail with opening number used on Shop Drawings.
1.6 PROJECT CONDITIONS
A. Environmental Limitations: Do not deliver or install doors until building is enclosed, wet work is

complete, and HVAC system is operating and will maintain temperature and relative humidity at
occupancy levels during the remainder of the construction period.

1.7 WARRANTY

A. Special Warranty: Manufacturer's standard form, signed by manufacturer, Installer, and Contractor, in
which manufacturer agrees to repair or replace doors that are defective in materials or workmanship,
have warped (bow, cup, or twist) more than 1/4 inch in a 42-by-84-inch section, or show telegraphing of
core construction in face veneers exceeding 0.01 inch in a 3-inch span.

1. Warranty shall also include installation and finishing that may be required due to repair or
replacement of defective doors.

2. Warranty shall be in effect during the following period of time from date of Substantial
Completion:
a. Solid-Core Interior Doors: Life of installation.

PART 2 - PRODUCTS

2.1 MANUFACTURERS
A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
1. Flush Wood Doors with plastic laminate faces:
a. Algoma.
b. Masonite Architectural.
c. Marshfield Door Systems.
d. Mohawk Flush Doors, Inc.
e. Unilux.
f. Gaulhofer USA.
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2.2

2.3

2.4

DOOR CONSTRUCTION, GENERAL

Adhesives: Do not use adhesives containing urea formaldehyde.

Plastic-Laminate-Faced Doors:

N

Grade: Premium.

Laminate Faces: High-pressure decorative laminates complying with NEMA LD 3, Grade HGS.
Colors, Patterns, and Finishes: As selected by Interior Designer from laminate manufacturer's full
range of products.

Stiles: Plastic-laminate matching faces, applied before faces.

SOLID-CORE DOORS

Particleboard Cores: Comply with the following requirements:

1.

Particleboard: ANSI A208.1, Grade LD-2.
a. Use particleboard made with binder containing no urea-formaldehyde resin.

Blocking: Provide wood blocking in particleboard-core doors as needed to eliminate through-
bolting hardware.

Fire-Rated Doors:

Construction: Construction and core specified above for type of face indicated or manufacturer's
standard mineral-core construction as needed to provide fire rating indicated.

Blocking: For mineral-core doors, provide composite blocking with improved screw-holding
capability approved for use in doors of fire ratings indicated as needed to eliminate through-
bolting hardware.

Edge Construction: Provide edge construction with intumescent seals concealed by outer stile
matching face veneer, and laminated backing at hinge stiles for improved screw-holding
capability and split resistance.

Pairs: Provide fire-rated pairs with fire-retardant stiles matching face veneer that are labeled
and listed for kinds of applications indicated without formed-steel edges and astragals. Provide
stiles with concealed intumescent seals.

FABRICATION

Fabricate doors in sizes indicated for Project-site fitting.

Factory fit doors to suit frame-opening sizes indicated, with the following uniform clearances and
bevels, unless otherwise indicated:

1.

Comply with clearance requirements of referenced quality standard for fitting. Comply with
requirements in NFPA 80 for fire-rated doors.
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Factory machine doors for hardware that is not surface applied. Locate hardware to comply with DHI-
WDHS-3. Comply with final hardware schedules, door frame Shop Drawings, DHI A115-W series
standards, and hardware templates.

1. Coordinate measurements of hardware mortises in metal frames to verify dimensions and
alignment before factory machining.

PART 3 - EXECUTION

3.1

3.2

33

EXAMINATION

Examine doors and installed door frames before hanging doors.

1. Verify that frames comply with indicated requirements for type, size, location, and swing
characteristics and have been installed with level heads and plumb jambs.

2. Reject doors with defects.

Proceed with installation only after unsatisfactory conditions have been corrected.

INSTALLATION
Hardware: For installation, see Division 8 Section "Door Hardware."

Manufacturer's Written Instructions: Install doors to comply with manufacturer's written instructions,
referenced quality standard, and as indicated.

1. Install fire-rated doors in corresponding fire-rated frames according to NFPA 80.

Factory-Fitted Doors: Align in frames for uniform clearance at each edge.

Factory-Finished Doors: Restore finish before installation if fitting or machining is required at Project
site.

ADJUSTING

Operation: Rehang or replace doors that do not swing or operate freely.

Finished Doors: Replace doors that are damaged or do not comply with requirements. Doors may be

repaired or refinished if work complies with requirements and shows no evidence of repair or
refinishing.

END OF SECTION 081416
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SECTION 087100 - DOOR HARDWARE

PART 1 - GENERAL

1.1 SUMMARY
A. Section includes:
1. Mechanical door hardware for swinging doors.
1.2 ACTION SUBMITTALS

A. Product Data: For each type of product indicated.
B. Shop Drawings: Details of electrified door hardware.
C. Samples: For each exposed product and for each color and texture specified.
D. Other Action Submittals:
1. Door Hardware Schedule: Prepared by or under the supervision of Installer, detailing fabrication
and assembly of door hardware, as well as installation procedures and diagrams. Coordinate final

door hardware schedule with doors, frames, and related work to ensure proper size, thickness,
hand, function, and finish of door hardware.

a. Format: Use same scheduling sequence and format and use same door numbers as in the
Contract Documents.
b. Content: Include the following information:
1) Identification number, location, hand, fire rating, size, and material of each door and
frame.
2) Locations of each door hardware set, cross-referenced to Drawings on floor plans
and to door and frame schedule.
3) Complete designations, including name and manufacturer, type, style, function, size,
quantity, function, and finish of each door hardware product.
4) Description of electrified door hardware sequences of operation and interfaces with

other building control systems.

2. Keying Schedule: Prepared by owner per keying conference.
1.3 QUALITY ASSURANCE
A. Installer Qualifications: Supplier of products and an employer of workers trained and approved by

product manufacturers and an Architectural Hardware Consultant who is available during the course of
the Work to consult with Contractor, Architect, and Owner about door hardware and keying.
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1.4

B.

Source Limitations: Provide electrified door hardware from same manufacturer as mechanical door
hardware, unless otherwise indicated. Manufacturers that perform electrical modifications and that are
listed by a testing and inspecting agency acceptable to authorities having jurisdiction are acceptable.

Electrified Door Hardware: Listed and labeled as defined in NFPA 70, Article 100, by a testing agency
acceptable to authorities having jurisdiction.

Means of Egress Doors: Latches do not require more than 15 Ibf (67 N) to release the latch. Locks do not
require use of a key, tool, or special knowledge for operation.

Accessibility Requirements: For door hardware on doors in an accessible route, comply with the U.S.
Architectural & Transportation Barriers Compliance Board's ADA-ABA Accessibility Guidelines and
ICC/ANSI A117.1.

1. Provide operating devices that do not require tight grasping, pinching, or twisting of the wrist and
that operate with a force of not more than 5 Ibf (22.2 N).

2. Comply with the following maximum opening-force requirements:
a. Interior, Non-Fire-Rated Hinged Doors: 5 Ibf (22.2 N) applied perpendicular to door.
b. Fire Doors: Minimum opening force allowable by authorities having jurisdiction.

3. Bevel raised thresholds with a slope of not more than 1:2. Provide thresholds not more than 1/2
inch (13 mm) high.

4, Adjust door closer sweep periods so that, from an open position of 70 degrees, the door will take

at least 3 seconds to move to a point 3 inches (75 mm) from the latch, measured to the leading
edge of the door.

Keying Conference: Conduct conference at Owner’s designated site to coordinate Owner’s keying
requirements. Incorporate keying conference decisions into final keying schedule after reviewing door
hardware keying system including, but not limited to, the following:

1. Function of building, flow of traffic, purpose of each area, degree of security required, and plans
for future expansion.

2. Preliminary key system schematic diagram.

3. Requirements for key control system.

4, Requirements for access control.

COORDINATION

Installation Templates: Distribute for doors, frames, and other work specified to be factory prepared.
Check Shop Drawings of other work to confirm that adequate provisions are made for locating and
installing door hardware to comply with indicated requirements.

Security: Coordinate installation of door hardware, keying, and access control with Owner's security
consultant.

Electrical System Roughing-In: Coordinate layout and installation of electrified door hardware with
connections to power supplies and building safety and security systems.
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Existing Openings: Where hardware components are scheduled for application to existing construction or
where modifications to existing door hardware are required, field verify existing conditions and
coordinate installation of door hardware to suit opening conditions and to provide proper door operation.

PART 2 - PRODUCTS

2.1

SCHEDULED DOOR HARDWARE

Provide door hardware for each door as scheduled in Part 3 "Door Hardware Schedule" Article to comply
with requirements in this Section.

Door Hardware Sets: Provide quantity, item, size, finish or color indicated, and named
manufacturers' products.

Sequence of Operation: Provide electrified door hardware function, sequence of operation, and
interface with other building control systems indicated.

Designations: Requirements for design, grade, function, finish, size, and other distinctive qualities of each
type of door hardware are indicated in Part 3 "Door Hardware Schedule" Article. Products are identified
by using door hardware designations, as follows:

Named Manufacturers' Products: Manufacturer and product designation are listed for each door
hardware type required for the purpose of establishing minimum requirements. Manufacturers'
names are abbreviated in Part 3 "Door Hardware Schedule" Article.

References to BHMA Designations: Provide products complying with these designations and
requirements for description, quality, and function.

Basis of Design Products: Where Specifications name a product, or refer to a scheduled product
and include a list of manufacturers, provide the specified or indicated product or a comparable
product by one of the other named manufacturers. Drawings and Specifications indicate sizes,
profiles, dimensions, and other characteristics that are based on the product named. Architect
will consider Contractor's request for comparable product when the following conditions are
satisfied. If the following conditions are not satisfied, Architect may return requests without
action, except to record noncompliance with these requirements:

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

b. 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.

c. Evidence that proposed product provides specified warranty.

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

e. Samples, if requested.

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

Owner’s Standard: Where Specifications refer to a product or manufacturer as an owner standard,
substitutions are not allowed.
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2.2

HINGES

Non-electrified butt hinges shall be manufactured by Hager, no substitutions. Actual hinge shall be
selected based upon the application.

Electrified butt hinges used with electrified Yale mortise locksets shall be McKinney ElectroLynx Hinge (QC
Option), no substitutions.

1. McKinney ElectroLynx retrofit harnesses with factory applied connectors shall be used.
2. Provide wire harness lengths as required for the application
3. Wire nuts or field wire connections in lieu of factory applied connectors are not acceptable.

Electrified butt hinges used with electrified Von Duprin exit devices shall be Ives, 5BB1 TW8CON 652, no
substitutions.

1. Allegion Connect 8-pin wiring harnesses with factory applied connectors (CON) shall be used.
2. Provide wire harness lengths as required for the application
3. Wire nuts or field wire connections in lieu of factory applied connectors are not acceptable.
Hinge Description Type
5K Full Mortise Swing Clear (Non- Ferrous) Type 1
.190 inch
5K Full Mortise (Ferrous) .134 inch Type 2
5K Full Mortise (Non- Ferrous) .134 inch Type 3
5K Full Mortise (Ferrous) .180 inch Type 4
5K Full Mortise (Non-Ferrous) .180 inch Type 5
Heavy Duty Continuous Hinge - Exterior Type 6
Heavy Duty Continuous Hinge — Interior Type 7

4, Application:

a. Exterior out swinging doors (unless otherwise specified) Type 5 x NRP
b Exterior in swinging doors and vestibule doors Type 5
c. Interior doors Type 2 & Type 4
d Provide NRP (non-removable pins) at out swinging lockable doors and
exterior applications.
e. Patient rooms, clean, soil, exam rooms Type 1
f. Restrooms, showers and selected clean areas Type 3
g. Continuous hinges as required. Type 6 & Type 7
5. Hinge Size:
a. 2-1/4 inch doors: 5 inch x 5 inch
b. Doors 42 inches and wider: 5 inch x 4-1/2 inch
c. 1-3/4 inch doors: 4-1/2 inch x 4-1/2 inch
6. Hinge Thickness:
a. Standard weight: .134 inch at offices, exam, mechanical, electrical and data
rooms.
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b. Heavy weight: .180 inch at all high use openings and any doors over 36
inches in width.

7. Hinge Quantity:

a. 2 hinges per leaf for openings up to 60 inches high.

b. 1 additional hinge per leaf for each additional 30 inches in height or fraction
thereof.

C. 4 hinges at Dutch doors up to 90 inches in height

D. Factory pre-drilled 5/32 inch hole with No. 12, 1-1/4 inch steel threaded wood screws for hinges on wood

doors.
E. Stainless steel hinges shall be used in rooms which are subject to extensive moisture.
2.3 ELECTRIC POWER TRANSFER
A. Manufacturer: Power transfer shall be Von Duprin EPT-10 CON, no substitutions.
1. Allegion Connect 8-pin wiring harnesses with factory applied connectors (CON) shall be used.
2. Provide wire harness lengths as required for the application.
3. Wire nuts or field wire connections in lieu of factory applied conectors are not acceptable.
B. Locate electric power transfer per manufacturer’s template and UL requirements.
24 MECHANICAL LOCKS AND LATCHES
A. Non-electrified lockset shall be Yale 8800 Series mortise lockset, no substitutions.
1. Locksets are to be supplied with the Carmel, CRSL lever handle.
B. For renovations or special circumstances, a Yale 5400LN Series cylindrical lockset may be used.
C. Mechanical Functions:
Type

For offices: Classroom or Office Lock

For classrooms: Classroom or Office Lock

Storerooms: Storeroom Lock

Rooms not requiring a lockable door: Passage or Closet Latch

D. Electrified lockset shall be Yale 8800 Series ITS, Fail Secure mortise lockset, no substitutions.
1. McKinney ElectroLynx retrofit harnesses with factory applied connectors shall be used.
2. Provide wire harness lengths as required for the application.
3. Wire nuts or field wire connections in lieu of factory applied conectors are not acceptable.
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2.5

2.6

Stand Alone Pushbutton Lockset:

1. Where pushbutton is specified for access control, the manufacturer shall be Alarm Lock, no
substitutions: The following series shall be used for these applications:

Type Trilogy Notes
Mortise Trilogy T2 DL3500 Series | No scheduling or audit trail
Applications with key override

Cylindrical Applications Trilogy T2 DL2700 Series | No scheduling or audit trail
with key override

Interchangeable core and | ETDL Series 2,000 user codes, 40,000 event
Rim Cylinder adapter kit audit trail, 500 scheduled event
capability

LOCK CYLINDERS

Lock Cylinders: Medeco 6-pin high security cylinders. KS3 keyway with Z47 cams. Verify existing facility
keyway — to be matched. Contractor to provide factory keyed cylinders, per owner’s keying direction
provided at keying meeting. A letter of authorization will be provided by the university to the contractor
upon award of any contract allowing the purchase of restricted section product. Owner Standard — No
Substitutions.

Keys: Contractor to provide two cut keys per cylinder. One box of key blanks are also to be provided for
every thirty (30) cylinders on the project. When less than 30 cylinders are required on a project, no key
blanks need to be provided.

Cylinders, keys, and key blanks shall be furnished by the contractor and shipped directly from the
manufacturer to the campus lockshop in facilities maintenance at MSU. Shipping labels should be clearly
labeled with the university’s project number and sent to the following address:
a. Missouri State University, Facilities Management, ATTN: Academic Locksmith. 901 South
National Avenue, Springfield, MO 65897

KEYING

Keying System: Factory registered, complying with guidelines in BHMA A156.28, Appendix A. Match
owner’s existing keying, and incorporate decisions made in keying conference.

MSU Locksmith will key cylinders, cut keys and install cylinders.

The contractor is responsible for the project site and any temporary construction keying during
construction. For any locks installed at a perimeter fence or for any temporary cylinders installed within
the construction site, 2 copies of the keys to access the site and building shall be distributed to the
University project manager.
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2.7

2.8

2.9

A.

EXIT DEVICES AND AUXILIARY ITEMS

Exit Devices and Auxiliary Items: BHMA A156.3. Grade 1; except with extended cycle performance testing
certified for minimum 8,000,000 cycles; listed by UL for accident and hazard; and conforming to applicable
requirements of NFPA 80 and NFPA 101.

1.

Product: Subject to compliance with requirements, provide scheduled products manufactured by
Von Duprin; Allegion, PLC. (VON). Owner Standard — No Substitutions.

Requirements:

Internal springs: Coil compression type

Provide security dead latching for active latch bolts

Latch Bolts: Self lubricating coating to reduce friction and wear. Plated latchbolts are not
acceptable.

Touch Pad: Stainless steel with return stroke fluid dampers and rubber bottoming dampers.
Provide filler plates and shim kits as needed for flush mounting of devices on doors.
Devices with exposed rivets or screws on back of device that would be visible through a
glass light are not acceptable.

Provide exits with MicroShield antimicrobial coating.

SURFACE CLOSERS

Surface Closers: BHMA A156.4 Grade 1; except tested to exceed 10 million (10,000,000) full load
operating cycles by an independent test laboratory;

1.

Product: Subject to compliance with requirements, provide products manufactured by LCN
Closers; Allegion, PLC,. (LCN) Owner Standard — No Substitutions.

Comply with manufacturer's written recommendations for size of door closers depending
on size of door, exposure to weather, and anticipated frequency of use.

Provide factory-sized rack-and-pinion hydraulic type closers that are adjustable to meet
field conditions and requirements for opening force.

Provide closers, constructed with high strength cast iron cylinders, forged main arms, and
one piece forged steel pistons, with adjustable sweep and latch speeds controlled by key-
operated valves and forged-steel main arm.

Cylinder Body: 1%” piston diameter with 3/4” journal double heat treated shaft, 5/8” full
complement bearing, chrome silicon steel spring.

Hydraulic Fluid: ULTRA X ™ fluid with constant temperature control from +120°F (49°C) to
-30°F (—35°C).

Closers with pressure release valves are not acceptable.

Closers shall be installed with thru-bolts.

ELECTRIC STRIKES

All electric strikes shall be manufactured by HES, 1006 CLB, no substitutions.

1.

Provide HES Smart Pac Il controller for electric strikes for reduction of voltage when in continuous
use to extend the life of the electric strike.
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2.10

A.

2.11

2.12

2.13

POWER SUPPLY

All Power supplies shall be Von Duprin PS900 series, as required for the application, no substitutions.

Requirements:

1. Provide power supplies per manufacturer’s recommendations for the electrified locking
component, operation of the electrified locks, electrified exit devices, electric strikes, and other
components requiring a power supply.

MECHANICAL STOPS AND HOLDERS

Wall- and Floor-Mounted Stops: BHMA A156.16.

1. Basis-of-Design Product: Subject to compliance with requirements, provide scheduled product
manufactured by IVES Hardware; Allegion, PLC, (IVE) or a comparable product by:

a. Hager Companies. (HAG)
b. Rockwood Manufacturing Company. (ROC)

Provide door stops for all doors in accordance with the following requirements:

1. Provide convex type wall stops wherever possible.
2. Where wall stops cannot be used, provide floor stops of the proper height.
3. At opening where wall or floor stop cannot be used, provide overhead stop.

OVERHEAD STOPS AND HOLDERS

Overhead Stops and Holders: BHMA A156.8.

1. Basis-of-Design Product: Subject to compliance with requirements, provide scheduled product
manufactured by Glynn-Johnson; Allegion, PLC, (GLY) or comparable product by one of the
following:

a. Architectural Builders Hardware Mfg., Inc. (ABH)
b. Rockwood Manufacturing Company. (ROC)

DOOR GASKETING

Door Gasketing: BHMA A156.22; air leakage not to exceed 0.50 cfm per foot (0.000774 cu. m/s per m) of
crack length for gasketing other than for smoke control, as tested according to ASTM E 283; with resilient
or flexible seal strips that are easily replaceable and readily available from stocks maintained by
manufacturer.

1. Manufacturers: Subject to compliance with requirements, provide the scheduled product.
Weather-stripping and gaskets shall be manufactured by Pemko, no substitutions.
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2.14

A.

2.15

2.16

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

1. Manufacturers: Subject to compliance with requirements, provide the scheduled product.
Thresholds shall be manufactured by Pemko, no substitutions.

FABRICATION

Fasteners: Provide door hardware manufactured to comply with published templates prepared for
machine, wood, and sheet metal screws. Provide screws that comply with commercially recognized
industry standards for application intended, except aluminum fasteners are not permitted. Provide
Phillips flat-head screws with finished heads to match surface of door hardware, unless otherwise
indicated.

1. Concealed Fasteners: For door hardware units that are exposed when door is closed, except for
units already specified with concealed fasteners. Do not use through bolts for installation where
bolt head or nut on opposite face is exposed unless it is the only means of securely attaching the
door hardware. Where through bolts are used on hollow door and frame construction, provide
sleeves for each through bolt.

2. Spacers or Sex Bolts: For through bolting of hollow-metal doors.

3. Gasketing Fasteners: Provide noncorrosive fasteners for exterior applications and elsewhere as
indicated.

FINISHES

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

Protect mechanical finishes on exposed surfaces from damage by applying a strippable, temporary
protective covering before shipping.

PART 3 - EXECUTION

3.1

HARDWARE INSTALLATION

Steel Doors and Frames: For surface applied door hardware, drill and tap doors and frames according to
ANSI/SDI A250.6.

Mounting Heights: Mount door hardware units at heights indicated or as required to comply with
governing regulations.

1. Standard Steel Doors and Frames: ANSI/SDI A250.8.
2. Custom Steel Doors and Frames: HMMA 831.

Install each door hardware item to comply with manufacturer's written instructions. Where cutting and
fitting are required to install door hardware onto or into surfaces that are later to be painted or finished
in another way, coordinate removal, storage, and reinstallation of surface protective trim units with
finishing work. Do not install surface-mounted items until finishes have been completed on substrates
involved.
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3.2

1. Set units level, plumb, and true to line and location. Adjust and reinforce attachment substrates
as necessary for proper installation and operation.
2. Drill and countersink units that are not factory prepared for anchorage fasteners. Space fasteners

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

spring hinges or pivots, are provided.

Temporary Construction Cylinders: Install construction cylinders to secure building and areas during
construction period.

Boxed Power Supplies: Locate power supplies as indicated or, if not indicated, above accessible ceilings
or in equipment room. Verify location with Architect.

1. Configuration: Provide least number of power supplies required to adequately serve doors with
electrified door hardware.

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

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

Perimeter Gasketing: Apply to head and jamb, forming seal between door and frame.

Meeting Stile Gasketing: Fasten to meeting stiles, forming seal when doors are closed.

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

FIELD QUALITY CONTROL

Perform tests and inspections.

1. Manufacturer's Field Service: Engage a factory-authorized service representative to inspect
components, assemblies, and equipment installations, including connections, and to assist in
testing.

Tests and Inspections: After installation of cables and connectors, demonstrate product capability and
compliance with requirements. Test each signal path for end-to-end performance from each end of all
pairs installed. Remove temporary connections when tests have been satisfactorily completed.
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HARDWARE SET: 01
FOR USE ON DOOR #(S):

103B

PROVIDE EACH SGL DOOR(S) WITH THE FOLLOWING:
Qry DESCRIPTION CATALOG NUMBER FINISH MFR
2 EA HINGE BB1191 630 HAG
1 EA ELEC. HINGE BB1191 ETW 630 HAG
1 EA ELEC PANIC HARDWARE RX-LC-QEL-99-L-03 24 VDC 626AM  VON
1 EA LFIC RIM CYLINDER MEDECO X VERIFY KEYWAY 626 MED
1 EA SURFACE CLOSER 4040XP SCUSH 689 LCN
1 EA KICK PLATE 8400 10" X 2" LDW B-CS 630 IVE
1 EA RAIN DRIP 346C AL PEM
1 SET SEALS 2891APK AL PEM
1 EA DOOR SWEEP 345ANB AL PEM
1 EA THRESHOLD 2005A AL PEM
1 EA DOOR CONTACT 679-05 HM/WD AS REQ'D WHT SCE
1 EA POWER SUPPLY PS902 900-2RS 120/240 VAC LGR SCE
1 EA CARD READER BY SECURITY SYSTEM INTEGRATOR
1 EA WIRING DIAGRAM BY SECURITY SYSTEM INTEGRATOR

OPERATION: DOOR NORMALLY CLOSED AND LOCKED. ENTRY BY CARD READER, MOMENTARILY RETRACTING
DEVICE LATCH. INSIDE PUSH PAD ALWAYS FREE EGRESS.

HARDWARE SET: 02
FOR USE ON DOOR #(S):

105

PROVIDE EACH SGL DOOR(S) WITH THE FOLLOWING:
Qry DESCRIPTION CATALOG NUMBER FINISH MFR
2 EA HINGE BB1279 652 HAG
1 EA ELEC. HINGE BB1279 ETW 652 HAG
1 EA ELEC PANIC HARDWARE RX-LC-QEL-99-L-03 24 VDC 626AM  VON
1 EA LFIC RIM CYLINDER MEDECO X VERIFY KEYWAY 626 MED
1 EA SURFACE CLOSER 4040XP RW/PA 689 LCN
1 EA KICK PLATE 8400 10" X 2" LDW B-CS 630 IVE
1 EA WALL STOP WS406/407CCV 626 IVE
1 EA GASKET S88BL BLK PEM
1 EA DOOR CONTACT 679-05 HM/WD AS REQ'D WHT SCE
1 EA POWER SUPPLY PS902 900-2RS 120/240 VAC LGR SCE
1 EA CARD READER BY SECURITY SYSTEM INTEGRATOR
1 EA WIRING DIAGRAM BY SECURITY SYSTEM INTEGRATOR
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HARDWARE SET: 03
FOR USE ON DOOR #(S):

113

PROVIDE EACH SGL DOOR(S) WITH THE FOLLOWING:

Qry

R R R R R R W

EA
EA
EA
EA
EA
EA
EA

DESCRIPTION
HINGE

PANIC HARDWARE
LFIC RIM CYLINDER
SURFACE CLOSER
KICK PLATE

WALL STOP
GASKET

HARDWARE SET: 04
FOR USE ON DOOR #(S):

103A
PROVIDE EACH PR DOOR(S) WITH THE FOLLOWING:

Qry

R RN R R NN

1

EA
EA
EA

EA

EA
EA
EA
EA
EA
EA
EA
EA
EA

DESCRIPTION

HINGE

HINGE

ELEC FIRE EXIT HARDWARE

ELEC FIRE EXIT HARDWARE

LFIC RIM CYLINDER
SURFACE CLOSER
KICK PLATE
GASKET
ASTRAGAL (SET)
DOOR CONTACT
POWER SUPPLY
CARD READER
WIRING DIAGRAM

CATALOG NUMBER
BB1279

99-L-03

MEDECO X VERIFY KEYWAY
4040XP RW/PA

8400 10" X 2" LDW B-CS
WS406/407CCV

S88BL

CATALOG NUMBER

BB1168

BB1168 ETW
RX-LC-QEL-9927-L-DT-F-LBR-03-499F 24
VvDC
RX-LC-QEL-9927-L-F-LBR-03-499F 24
vDC

MEDECO X VERIFY KEYWAY

4040XP SCUSH

8400 10" X 1" LDW B-CS

S88BL

18041CNB

679-05 HM/WD AS REQ'D

PS902 900-2RS 120/240 VAC

BY SECURITY SYSTEM INTEGRATOR
BY SECURITY SYSTEM INTEGRATOR

Bid Submittal

August 5, 2024

FINISH MFR
652 HAG
626AM  VON
626 MED
689 LCN
630 IVE
626 IVE
BLK PEM
FINISH MFR
652 HAG
652 HAG
626AM  VON
626AM  VON
626 MED
689 LCN
630 IVE
BLK PEM
AL PEM
WHT SCE
LGR SCE

OPERATION: DOORS NORMALLY CLOSED AND LOCKED. ENTRY BY CARD READER, MOMENTARILY RETRACTING
DEVICE LATCHES. INSIDE PUSH PADS ALWAYS FREE EGRESS.

HARDWARE SET: 05
FOR USE ON DOOR #(S):

115

PROVIDE EACH SGL DOOR(S) WITH THE FOLLOWING:

Qry

W Rk R RWw

EA
EA
EA
EA
EA

DESCRIPTION

HINGE

STOREROOM LOCKSET
CONV. MORTISE CYLINDER
WALL STOP

SILENCER

SECTION 087100 — DOOR HARDWARE

CATALOG NUMBER
BB1279

CRSL 8805FL LESS CYL
MEDECO X VERIFY KEYWAY
WS406/407CCV

SR64

FINISH ~ MFR
652 HAG
626 YAL
626 MED
626 IVE
GRY IVE
087100 - 12



Missouri State University Bid Submittal
Renovate Football Locker Room, Forsythe Athletics Center August 5, 2024
Project Number 240913-017

HARDWARE SET: 06
FOR USE ON DOOR #(S):

117
PROVIDE EACH SGL DOOR(S) WITH THE FOLLOWING:

Qry DESCRIPTION CATALOG NUMBER FINISH MFR
3 EA HINGE BB1279 652 HAG
1 EA STOREROOM LOCKSET CRSL 8805FL LESS CYL 626 YAL
1 EA CONV. MORTISE CYLINDER MEDECO X VERIFY KEYWAY 626 MED
1 EA SURFACE CLOSER 4040XP RW/PA 689 LCN
1 EA KICK PLATE 8400 10" X 2" LDW B-CS 630 IVE
1 EA WALL STOP WS406/407CCV 626 IVE
1 EA GASKET S88BL BLK PEM

END OF SECTION 087100
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SECTION 092216 - NON-STRUCTURAL METAL FRAMING

PART 1 - GENERAL

1.1 SUMMARY
A. Section Includes:
1. Non-load-bearing steel framing systems for interior partitions.
2. Suspension systems for interior ceilings and soffits.
1.2 ACTION SUBMITTALS

A. Product Data: For each type of product.

13 INFORMATIONAL SUBMITTALS

A. Product Certificates: For each type of code-compliance certification for studs and tracks.
PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

A. Fire-Test-Response Characteristics: For fire-resistance-rated assemblies that incorporate
non-load-bearing steel framing, provide materials and construction identical to those
tested inassembly indicated, according to ASTM E 119 by an independent testing agency.

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

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

1. Steel Sheet Components: Comply with ASTM C 645 requirements for steel unless
otherwiseindicated.
2. Protective Coating: ASTM A 653/A 653M, G40, hot-dip galvanized unless otherwise indicated.

B. Studs and Tracks: ASTM C 645.
C. Hat-Shaped, Rigid Furring Channels: ASTM C 645.
1. Manufacturers: Subject to compliance with requirements, provide products by one

of thefollowing:

a. ClarkDietrich Building Systems.
b. MRI Steel Framing, LLC.

2. Minimum Base-Steel Thickness: 0.0296 inch.
3. Depth: 7/8 inch.
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2.3

24

D.

Resilient Furring Channels: 1/2-inch- deep, steel sheet members designed to reduce
soundtransmission.

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

a. ClarkDietrich Building Systems.
b. MRI Steel Framing, LLC.

Configuration: hat shaped.

SUSPENSION SYSTEMS

Tie Wire: ASTM A 641/A 641M, Class 1 zinc coating, soft temper, 0.062-inch- diameter wire, or
doublestrand of 0.048-inch- diameter wire.

Hanger Attachments to Concrete:

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

a. Uses: Securing hangers to structure.
b. Type: Torque-controlled, expansion anchor or adhesive anchor.

Wire Hangers: ASTM A 641/A 641M, Class 1 zinc coating, soft temper, 0.16 inch in diameter.
Flat Hangers: Steel sheet, in size indicated on Drawings.

Carrying Channels (Main Runners): Cold-rolled, commercial-steel sheet with a base-steel
thickness 0f0.0538 inch and minimum 1/2-inch- wide flanges.

1. Depth: As indicated on Drawings.
Furring Channels (Furring Members):
1. Hat-Shaped, Rigid Furring Channels: ASTM C 645, 7/8 inch deep.
a. Minimum Base-Steel Thickness: 0.0296 inch.
2. Resilient Furring Channels: 1/2-inch- deep members designed to reduce sound transmission.

a. Configuration: Asymmetrical or hat shaped.

AUXILIARY MATERIALS
General: Provide auxiliary materials that comply with referenced installation standards.

1. Fasteners for Steel Framing: Of type, material, size, corrosion resistance, holding
power, andother properties required to fasten steel members to substrates.

Isolation Strip at Exterior Walls: Provide one of the following:

1. Asphalt-Saturated Organic Felt: ASTM D 226/D 226M, Type | (No. 15 asphalt felt),
nonperforated.

2. Foam Gasket: Adhesive-backed, closed-cell vinyl foam strips that allow fastener
penetrationwithout foam displacement, 1/8 inch thick, in width to suit steel stud size.
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PART 3 - EXECUTION

3.1 INSTALLATION, GENERAL

A. Installation Standard: ASTM C 754.

1. Gypsum Plaster Assemblies: Also comply with requirements in ASTM C 841 that apply to
framinginstallation.

2. Portland Cement Plaster Assemblies: Also comply with requirements in ASTM C 1063 that
applyto framing installation.

3. Gypsum Veneer Plaster Assemblies: Also comply with requirements in ASTM C 844 that
apply toframing installation.

4, Gypsum Board Assemblies: Also comply with requirements in ASTM C 840 that apply to
framinginstallation.

B. Install framing and accessories plumb, square, and true to line, with connections securely fastened.

C. Install supplementary framing, and blocking to support fixtures, equipment services, heavy trim,
grabbars, toilet accessories, furnishings, or similar construction.

D. Install bracing at terminations in assemblies.

E. Do not bridge building control and expansion joints with non-load-bearing steel framing
members. Frame both sides of joints independently.

3.2 INSTALLING FRAMED ASSEMBLIES

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

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

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

D. Install tracks 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
suspendedceilings. Continue framing around ducts that penetrate partitions above ceiling.

1. Door Openings: Screw vertical studs at jambs to jamb anchor clips on door frames; install
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
overheadstructure.

2. Other Framed Openings: Frame openings other than door openings the same as

required fordoor openings unless otherwise indicated. Install framing below sills of
openings to match framing required above door heads.
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3. Fire-Resistance-Rated Partitions: Install framing to comply with fire-resistance-rated
assemblyindicated and support closures and to make partitions continuous from floor to
underside of solid structure.

a. Firestop Track: Where indicated, install to maintain continuity of fire-resistance-
rated assembly indicated.

4, Sound-Rated Partitions: Install framing to comply with sound-rated assembly indicated.
5. Curved Partitions:
a. Bend track to uniform curve and locate straight lengths so they are tangent to arcs.
b. Begin and end each arc with a stud, and space intermediate studs equally along
arcs. Onstraight lengths of no fewer than two studs at ends of arcs, place studs 6
inches o.c.
E. Direct Furring:
1. Screw to wood framing.
2. Attach to concrete or masonry with stub nails, screws designed for masonry

attachment, orpowder-driven fasteners spaced 24 inches o.c.

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

33 INSTALLING CEILING SUSPENSION SYSTEMS

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

B. Isolate suspension systems from building structure where they abut or are penetrated by
buildingstructure to prevent transfer of loading imposed by structural movement.

C. Suspend hangers from building structure as follows:

1. Install hangers plumb and free from contact with insulation or other objects within
ceiling plenum that are not part of supporting structural or suspension system.

a. Splay hangers only where required to miss obstructions and offset resulting
horizontalforces by bracing, countersplaying, or other equally effective means.

2. Where width of ducts and other construction within ceiling plenum produces hanger
spacings that interfere with locations of hangers required to support standard
suspension system members, install supplemental suspension members and hangers in
the form of trapezes or equivalent devices.

a. Size supplemental suspension members and hangers to support ceiling loads
withinperformance limits established by referenced installation standards.

3. Wire Hangers: Secure by looping and wire tying, either directly to structures or to inserts,
eyescrews, or other devices and fasteners that are secure and appropriate for substrate,
and in amanner that will not cause hangers to deteriorate or otherwise fail.

4, Flat Hangers: Secure to structure, including intermediate framing members, by attaching
to inserts, eye screws, or other devices and fasteners that are secure and appropriate for
structureand hanger, and in a manner that will not cause hangers to deteriorate or
otherwise fail.

5. Do not attach hangers to steel roof deck.
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6. Do not attach hangers to permanent metal forms. Furnish cast-in-place hanger
inserts thatextend through forms.
7. Do not attach hangers to rolled-in hanger tabs of composite steel floor deck.
8. Do not connect or suspend steel framing from ducts, pipes, or conduit.
D. Fire-Resistance-Rated Assemblies: Wire tie furring channels to supports.
E. Installation Tolerances: Install suspension systems that are level to within 1/8 inch in 12 feet

measuredlengthwise on each member that will receive finishes and transversely between parallel
members thatwill receive finishes.

END OF SECTION 092216
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SECTION 092900 - GYPSUM BOARD

PART 1 - GENERAL

11

A.

1.2

SUMMARY
Section Includes:

1. Interior gypsum board.
2. Tile backing panels.

ACTION SUBMITTALS
Product Data: For the following:

Gypsum board, Type X.

Gypsum ceiling board.

Mold-resistant gypsum board.

Glass-mat, water-resistant backing board.
Joint treatment materials.

Laminating adhesive.

Sound-attenuation blankets.

Acoustical sealant.

COXNUEDN R

PART 2 - PRODUCTS

2.1

A.

2.2

2.3

PERFORMANCE REQUIREMENTS

Fire-Resistance-Rated Assemblies: For fire-resistance-rated assemblies, provide materials and
construction identical to those tested in assembly indicated according to ASTM E119 by an independent
testing agency.

STC-Rated Assemblies: For STC-rated assemblies, provide materials and construction identical to those
tested in assembly indicated according to ASTM E90 and classified according to ASTM E413 by an
independent testing agency.

GYPSUM BOARD, GENERAL

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

INTERIOR GYPSUM BOARD

Gypsum Board, Type X: ASTM C1396/C1396M.

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

American Gypsum

CertainTeed Corporation.
CertainTeed Gypsum.

Continental Building Products, LLC.

o0 ocow
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Georgia-Pacific Gypsum LLC.
National Gypsum Company.
PABCO Gypsum.

USG Corporation.

S0

2. Thickness: 5/8 inch.
3. Long Edges: Tapered.

B. Gypsum Ceiling Board: ASTM C1396/C1396M.

Bid Submittal
August 5, 2024

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

of thefollowing:

American Gypsum.

CertainTeed Corporation.
CertainTeed Gypsum.

Continental Building Products, LLC.
Georgia-Pacific Gypsum LLC.
National Gypsum Company.
PABCO Gypsum.

USG Corporation.

Sm 0 o0 T

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

C. core andpaper surfaces.

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

of thefollowing:

American Gypsum.
CertainTeed Corporation.

T L

Continental Building Products, LLC.
Georgia-Pacific Gypsum LLC.
National Gypsum Company.
PABCO Gypsum.

USG Corporation.

@ +o oo

2. Core: 5/8 inch, Type X.
3. Long Edges: Tapered.
4. Mold Resistance: ASTM D3273, score of 10 as rated according to ASTM D3274.

24 TILE BACKING PANELS

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

edges.

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

of thefollowing:

CertainTeed Corporation.
Georgia-Pacific Gypsum LLC.
National Gypsum Company.
USG Corporation.

o 0 o w

2. Core: 5/8 inch, Type X.
3. Mold Resistance: ASTM D3273, score of 10 as rated according to ASTM D3274.

GYPSUM BOARD
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2.5 JOINT TREATMENT MATERIALS
A. General: Comply with ASTM C475/C475M.
B. Joint Tape:

1. Glass-Mat Gypsum Sheathing Board: 10-by-10 glass mesh.

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

1. Embedding and First Coat: For embedding tape and first coat on joints, fasteners,
and trimflanges, use setting-type taping compound.

a. Use setting-type compound for installing paper-faced metal trim accessories.
2. Fill Coat: For second coat, use drying-type, all-purpose compound.
3. Finish Coat: For third coat, use drying-type, all-purpose compound.
D. Joint Compound for Tile Backing Panels:
1. Glass-Mat, Water-Resistant Backing Panel: As recommended by backing panel manufacturer.
2.6 AUXILIARY MATERIALS
A. Provide auxiliary materials that comply with referenced installation standards and

manufacturer'swritten instructions.

B. Laminating Adhesive: Adhesive or joint compound recommended for directly adhering gypsum
panels to continuous substrate.
1. Use screws complying with ASTM C954 for fastening panels to steel members from 0.033 to
0.112 inch thick.
2. For fastening cementitious backer units, use screws of type and size recommended by
panelmanufacturer.

C. Sound-Attenuation Blankets: ASTM C665, Type | (blankets without membrane facing) produced
by combining thermosetting resins with mineral fibers manufactured from glass, slag wool, or
rock wool.

1. Fire-Resistance-Rated Assemblies: Comply with mineral-fiber requirements of assembly.

D. Acoustical Sealant: As specified in Section 079219 "Acoustical Joint Sealant”.

E. Thermal Insulation: As specified in Section 072100 "Thermal Insulation."

F. Vapor Retarder: As specified in Section 072600 "Vapor

Retarders."PART 3 - EXECUTION

31 INSTALLATION AND FINISHING OF PANELS
A. Examine panels before installation. Reject panels that are wet, moisture damaged, and mold
damaged.
B. Comply with ASTM C840.
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C. Isolate perimeter of gypsum board applied to non-load-bearing partitions at structural
abutments. Provide 1/4- to 1/2-inch- wide spaces at these locations and trim edges with edge
trim where edges ofpanels are exposed. Seal joints between edges and abutting structural
surfaces with acoustical sealant.

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

E. Prefill open joints and damaged surface areas.

F. Apply joint tape over gypsum board joints, except for trim products specifically indicated
as notintended to receive tape.

G. Gypsum Board Finish Levels: Finish panels to levels indicated below and according to ASTM C840:
1. Level 1: Ceiling plenum areas, concealed areas, and where indicated.

2. Level 2: Panels that are substrate for tile.
3. Level 3: Where indicated on Drawings.
4, Level 4: At panel surfaces that will be exposed to view unless otherwise indicated.
a. Primer and its application to surfaces are specified in Section 099123 "Interior Painting."
5. Level 5: Where indicated on Drawings.
a. Primer and its application to surfaces are specified in Section 099123 "Interior Painting."
H. Glass-Mat Faced Panels: Finish according to manufacturer's written instructions.
3.2 PROTECTION

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

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

END OF SECTION 092900
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SECTION 09303 - CERAMIC TILING

PART 1 - GENERAL

1.1 SUMMARY
A. Section Includes:

Porcelain tile.

Waterproof membrane for thinset applications.
Crack isolation membrane.

Metal edge strips.

A

1.2 ACTION SUBMITTALS
A. Product Data: For each type of product.
B. Samples:

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

2. Assembled samples mounted on a rigid panel, with grouted joints, for each type and
compositionof tile and for each color and finish required.

3. Stone thresholds.

1.3 INFORMATIONAL SUBMITTALS

A. Qualification Data: For Installer.

1.4 MAINTENANCE MATERIAL SUBMITTALS

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

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

1.5 QUALITY ASSURANCE
A. Installer Qualifications:

1. Installer is a Five-Star member of the National Tile Contractors Association or a
Trowel ofExcellence member of the Tile Contractors' Association of America.

B. Mockups: Build mockups to verify selections made under Sample submittals and to
demonstrateaesthetic effects and set quality standards for materials and execution.

1. Build mockup of each type of floor tile installation.
2. Build mockup of each type of wall tile installation.
3. Subject to compliance with requirements, approved mockups may become part of the

completedWork if undisturbed at time of Substantial Completion.

CERAMICTILING 093013-1
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PART 2 - PRODUCTS

2.1 PRODUCTS, GENERAL

A. ANSI Ceramic Tile Standard: Provide Standard-grade tile that complies with ANSI A137.1 for
types,compositions, and other characteristics indicated.

B. ANSI Standards for Tile Installation Materials: Provide materials complying with ANSI A108.02,
ANSI standards referenced in other Part 2 articles, ANSI standards referenced by TCNA
installation methodsspecified in tile installation schedules, and other requirements specified.

2.2 TILE PRODUCTS
A. Ceramic Tile Type:  Asindicated on the Finish Schedule on the Drawings.
2.3 WATERPROOF MEMBRANE
A. General: Manufacturer's standard product that complies with ANSI A118.10 and is

recommended by the manufacturer for the application indicated. Include reinforcement and
accessories recommendedby manufacturer.

B. Waterproofing and Tile-Setting Adhesive: One-part, fluid-applied product intended for use as
bothwaterproofing and tile-setting adhesive in a two-step process.

1. Manufacturers: Subject to compliance with requirements, provide products by one
of thefollowing:
a. Boiardi Products Corporation; a QEP company.
b. Bostik, Inc.
2.4 CRACK ISOLATION MEMBRANE
A. General: Manufacturer's standard product, selected from the following, that complies with ANSI

A118.12 for high performance and is recommended by the manufacturer for the application
indicated.Include reinforcement and accessories recommended by manufacturer.

B. Fluid-Applied Membrane: Liquid-latex rubber or elastomeric polymer.
1. Manufacturers: Subject to compliance with requirements, provide products by the following:
a. Bostik, Inc.
b. C-Cure.
c. Custom Building Products.
d. H.B. Fuller Construction Products Inc. / TEC.
e. Jamo Inc.
f. LATICRETE SUPERCAP, LLC.
g. MAPEI Corporation.
h. Merkrete; a Parex USA, Inc. brand.
i Siena Products; Omega.
j Southern Grouts & Mortars, Inc.
C. Latex-Portland Cement Crack-Resistant Mortar: Flexible mortar consisting of cement-based

mix andlatex additive.

CERAMICTILING
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2.5

2.6

CERAMICTILING

1. Manufacturers: Subject to compliance with requirements, provide products by one
of thefollowing:
a. ARDEX Americas.
b. Boiardi Products Corporation; a QEP company.
c. C-Cure.
d. H.B. Fuller Construction Products Inc. / TEC.
e. MAPEI Corporation.

Crack Isolation Membrane and Tile-Setting Adhesive: One-part, fluid-applied product intended
for use as both a crack isolation membrane and tile-setting adhesive in a two-step process.

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

a. Boiardi Products Corporation; a QEP company.
b. Bostik, Inc.

SETTING MATERIALS
Portland Cement Mortar (Thickset) Installation Materials: ANSI A108.02.
Improved Modified Dry-Set Mortar (Thinset): ANSI A118.15.

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

a. ARDEX Americas.

b. Bonsal American, an Oldcastle company.

c. C-Cure.

d. Custom Building Products.

e. H.B. Fuller Construction Products Inc. / TEC.

f. LATICRETE SUPERCAP, LLC.

g. MAPEI Corporation.

h. Merkrete; a Parex USA, Inc. brand.

i Siena Products; Omega.
2. Provide prepackaged, dry-mortar mix to which only water must be added at Project site.
3. Provide prepackaged, dry-mortar mix combined with liquid-latex additive at Project site.
4, For wall applications, provide nonsagging mortar.
GROUT MATERIALS

High-Performance Tile Grout: ANSI A118.7.

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

ARDEX Americas.

Boiardi Products Corporation; a QEP company.
Bonsal American, an Oldcastle company.
Bostik, Inc.

C-Cure.

Custom Building Products.

H.B. Fuller Construction Products Inc. / TEC.
Jamo Inc.

S0 o0 T W
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2.7

i LATICRETE SUPERCAP, LLC.

j- MAPEI Corporation.
k. Southern Grouts & Mortars, Inc.

l. Summitville Tiles, Inc.
2. Polymer Type: Dry, redispersible form, prepackaged with other dry ingredients.
Water-Cleanable Epoxy Grout: ANSI A118.3, with a VOC content of 65 g/L or less.

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

ARDEX Americas.

Atlas Minerals & Chemicals, Inc.

Boiardi Products Corporation; a QEP company.
Bonsal American, an Oldcastle company.
Bostik, Inc.

C-Cure.

Custom Building Products.

H.B. Fuller Construction Products Inc. / TEC.
Jamo Inc.

- S@m 0 a0 T o

LATICRETE SUPERCAP, LLC.

MAPEI Corporation.

Merkrete; a Parex USA, Inc. brand.
Sauereisen.

Southern Grouts & Mortars, Inc.
Summitville Tiles, Inc.

—

© 3 3T7F

MISCELLANEOUS MATERIALS

Trowelable Underlayments and Patching Compounds: Latex-modified, portland cement-based
formulation provided or approved by manufacturer of tile-setting materials for installations
indicated.

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

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

a. Blanke Corporation.
b. Ceramic Tool Company, Inc.
C. Schluter Systems L.P.

PART 3 - EXECUTION

3.1

CERAMICTILING

EXAMINATION

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

Bid Submittal
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3.2

33

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

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

Proceed with installation only after unsatisfactory conditions have been corrected.

PREPARATION

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

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

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

INSTALLATION

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

1. For the following installations, follow procedures in the ANSI A108 series of tile
installation standards for providing 95 percent mortar coverage:

Tile floors in wet areas.

Tile floors in laundries.

Tile floors consisting of tiles 8 by 8 inches or larger.
Tile floors consisting of rib-backed tiles.

o0 oo

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

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

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

Where accent tile differs in thickness from field tile, vary setting bed thickness so that tiles are flush.

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

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

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

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

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

J. Stone Thresholds: Install stone thresholds in same type of setting bed as adjacent floor
unlessotherwise indicated.

1. At locations where mortar bed (thickset) would otherwise be exposed above adjacent
floorfinishes, set thresholds in improved modified dry-set mortar (thinset).
2. Do not extend waterproof membrane or crack isolation membrane under thresholds set

in improved modified dry-set mortar. Fill joints between such thresholds and adjoining
tile set onwaterproof membrane or crack isolation membrane with elastomeric sealant.

K. Metal Edge Strips: Install where exposed edge of tile flooring meets carpet, wood, or other
flooring thatfinishes flush with or below top of tile and no threshold is indicated.

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

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

N. Install crack isolation membrane to comply with ANSI A108.17 and manufacturer's written

instructionsto produce membrane of uniform thickness that is bonded securely to substrate.

34 INTERIOR CERAMIC TILE INSTALLATION SCHEDULE
A. Interior Floor Installations, Concrete Subfloor:

1. Ceramic Tile Installation: TCNA F115; thinset mortar; epoxy grout.

a. Grout: Water-cleanable epoxy grout.

2. Ceramic Tile Installation: TCNA F122; thinset mortar on waterproof membrane.
a. Thinset Mortar: Improved modified dry-set mortar.
b. Grout: High-performance unsanded grout.

3. Ceramic Tile Installation: TCNA F125-Full; thinset mortar on crack isolation membrane.
a. Thinset Mortar: Improved modified dry-set mortar.
b. Grout: Water-cleanable epoxy grout.

B. Interior Wall Installations, Wood or Metal Studs or Furring:

1. Ceramic Tile Installation: TCNA W245 or TCNA W248; thinset mortar on
glass-mat,water-resistant gypsum backer board.
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a. Thinset Mortar: Improved modified dry-set mortar.
b. Grout: Water-cleanable epoxy grout.
C. Bathtub/Shower Wall Installations, Wood or Metal Studs or Furring:
1. Ceramic Tile Installation: TCNA B419; thinset mortar on coated glass-mat, water-
resistantgypsum backer board.
a. Grout: Water-cleanable epoxy grout.
D. Shower Receptor and Wall Installations:
1. Ceramic Tile Installation: TCNA B420; thinset mortar on waterproof membrane over

coatedglass-mat, water-resistant gypsum backer board.

a. Thinset Mortar: Improved modified dry-set mortar.
b. Grout: Water-cleanable epoxy grout.
END OF SECTION 093013
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SECTION 095113 - ACOUSTICAL PANEL CEILINGS

PART 1 - GENERAL

1.1 SUMMARY

A. Section includes acoustical panels and exposed suspension systems for interior ceilings.
1.2 PREINSTALLATION MEETINGS

A. Preinstallation Conference: Conduct conference at Project site.
1.3 ACTION SUBMITTALS

A. Product Data: For each type of product.

B. Samples: For each exposed product and for each color and texture specified.
1.4 INFORMATIONAL SUBMITTALS

A. Product test reports.
1.5 CLOSEOUT SUBMITTALS

A. Maintenance data.

PART 2 - PRODUCTS
2.1 PERFORMANCE REQUIREMENTS

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

1. Flame-Spread Index: Class A according to ASTM E 1264.

2. Smoke-Developed Index: 50 or less.
2.2 ACOUSTICAL PANELS
A. Basis-of-Design Product: Cinema Black by Rockfon in 2’ x 2’ x 5/8” square lay-in or comparable product by

one of the following:

1. American Gypsum.

2. Armstrong World Industries, Inc.

3. CertainTeed Corporation.

4. Chicago Metallic Corporation.

5. Tectum Inc.

6. United States Gypsum Company.
B. Acoustical Panel Standard: Manufacturer's standard panels according to ASTM E 1264.
C. Classification: Class A.

ACOUSTICAL PANEL CEILINGS 095113-1
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2.3
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2.5

ACOUSTICAL PANEL CEILINGS

Color: Black
Edge/Joint Detail: As indicated by manufacturer's designation.
Thickness: As indicated in a schedule.

Modular Size: As indicated in a schedule.

METAL SUSPENSION SYSTEM

Basis-of-Design Products: Black pre-finished grid where exposed in the Locker Room space. Provide
exterior grade galvanized gypsum ceiling suspension in restroom/shower areas, standard system in

other spaces, where applicable.

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

Armstrong World Industries, Inc.
CertainTeed Corporation.
Chicago Metallic Corporation.
United States Gypsum Company.

Bl o o

Metal Suspension-System Standard: Manufacturer's standard, direct-hung, metal suspension
systemand accessories according to ASTM C 635/C 635M. Provide color prefinished face in
black ceiling area in the locker room.

ACCESSORIES

Attachment Devices: Size for five times the design load indicated in ASTM C 635/C 635M,
Table 1, "Direct Hung," unless otherwise indicated. Comply with seismic design
requirements.

Hold-Down Clips: Manufacturer's standard hold-down.

METAL EDGE MOLDINGS AND TRIM

Basis-of-Design Product: Subject to compliance with requirements, provide product
indicated on Drawings or comparable product by one of the following:

Armstrong World Industries, Inc.
CertainTeed Corporation.
Chicago Metallic Corporation.
Fry Reglet Corporation.

Gordon, Inc.

United States Gypsum Company.

ok wNeE

Roll-Formed, Sheet-Metal Edge Moldings and Trim: Type and profile indicated or, if not
indicated, manufacturer's standard moldings for edges and penetrations that comply with
seismic design requirements; formed from sheet metal of same material, finish, and color as
that used for exposedflanges of suspension-system runners.

Bid Submittal
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PART 3 - EXECUTION

3.1 PREPARATION

A. Measure each ceiling area and establish layout of acoustical panels to balance border widths
at opposite edges of each ceiling. Avoid using less-than-half-width panels at borders unless
otherwise indicated.

B. Layout openings for penetrations centered on the penetrating items.
3.2 INSTALLATION
A. Install acoustical panel ceilings according to ASTM C 636/C 636M and manufacturer's

writteninstructions.

B. Install edge moldings and trim of type indicated at perimeter of acoustical ceiling area and
wherenecessary to conceal edges of acoustical panels.

1. Apply acoustical sealant in a continuous ribbon concealed on back of vertical legs of
moldingsbefore they are installed.

2. Do not use exposed fasteners, including pop rivets, on moldings and trim.

3. Arrange directionally patterned acoustical panels as follows:
a. As indicated on reflected ceiling plans.

4, Install hold-down clips in areas indicated; space according to panel manufacturer's

writteninstructions unless otherwise indicated.

END OF SECTION 095113
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SECTION 096513 - RESILIENT BASE AND ACCESSORIES

PART 1 - GENERAL

1.1

A.

1.2

SUMMARY

Section Includes:

1. Vinyl Base.

ACTION SUBMITTALS

Product Data: For each type of product.

Samples: For each exposed product and for each color and texture specified.

PART 2 - PRODUCTS

2.1

A.

2.2

VINYL BASE

Basis-of-design: Provide Johnsonite Millwork Reveal MW-48F by Tarkett per interior Finish Legend
indicated on drawings.

Thickness: 0.25 inch.

Height: 4.25 inches.

Lengths: Coils in manufacturer's standard length.
Outside Corners: Job formed.

Inside Corners: Job formed.

Colors and Patterns: As indicated by manufacturer's designations.

INSTALLATION MATERIALS

Trowelable Leveling and Patching Compounds: Latex-modified, portland-cement-based or blended
hydraulic-cement-based formulation provided or approved by resilient-product manufacturer for

applications indicated.

Adhesives: Water-resistant type recommended by resilient-product manufacturer for resilient
productsand substrate conditions indicated.

RESILIENT BASE AND ACCESSORIES 096513-1
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PART 3 - EXECUTION

3.1 PREPARATION

A. Prepare substrates according to manufacturer's written instructions to ensure adhesion of
resilient products.

B. Fill cracks, holes, and depressions in substrates with trowelable leveling and patching
compound;remove bumps and ridges to produce a uniform and smooth substrate.

C. Do not install resilient products until materials are the same temperature as space where they are
to beinstalled.

D. Immediately before installation, sweep and vacuum clean substrates to be covered by
resilientproducts.

3.2 RESILIENT BASE INSTALLATION
A. Comply with manufacturer's written instructions for installing resilient base.
B. Apply resilient base to walls, columns, pilasters, casework and cabinets in toe spaces, and

otherpermanent fixtures in rooms and areas where base is required.

C. Install resilient base in lengths as long as practical without gaps at seams and with tops of
adjacentpieces aligned.

D. Tightly adhere resilient base to substrate throughout length of each piece, with base in
continuouscontact with horizontal and vertical substrates.

E. Do not stretch resilient base during installation.

F. On masonry surfaces or other similar irregular substrates, fill voids along top edge of resilient base
withmanufacturer's recommended adhesive filler material.

G. Job-Formed Corners:

1. Outside Corners: Use straight pieces of maximum lengths possible and form with returns
not lessthan 3 inches in length.

a. Form without producing discoloration (whitening) at bends.

2. Inside Corners: Use straight pieces of maximum lengths possible and form with returns
not lessthan 3 inches in length.

a. Miter or cope corners to minimize open joints.

33 CLEANING AND PROTECTION

A. Comply with manufacturer's written instructions for cleaning and protecting resilient products.

END OF SECTION 096513
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SECTION 096516 - RESILIENT SHEET FLOORING

PART 1 - GENERAL

1.1

A.

1.2

SUMMARY

Work of this Section consists of an inlaid wear surface embossed resilient sheet vinyl flooring and
accessories including, but not limited to:

1.  C.I. TAKIRON (Takiron) Nattice Commercial Sheet Vinyl Flooring

2. Accessories

a. Adhesives

b. Cleaning solutions

c. Finish top coatings
SUBMITTALS

Product Data per SECTION 013300 and as follows: Submit manufacturer's printed descriptions of
materials, components and systems, performance criteria, use limitations, recommendations, and
installation information.

Shop Drawings per SECTION 013000 or 013300 and as follows: Submit keyed location plans, plans
indicating resilient sheet flooring type, layout, pattern direction, edge transitions, columns, doorways,
enclosing partitions, built-in furniture, cabinets, cutouts, expansion and control joints, and attachment
requirements.

Samples per SECTION 013300.

1. Initial for Selection: Submit printed color charts, sample chains or Architectural Binder indicating
manufacturer’s complete range to determine color, texture, shape, and/or composition for each type
of material finish.

2. Final Selection: Submit two (2) 9-inch x 12-inch samples of each different type, color and pattern
selected for acceptance.

Quality Assurance Submittals per SECTION 014000: Test and Evaluation Reports, and Qualification
Statements.

Maintenance Material Submittals - Extra Materials: Submit no less than five (5) percent additional full and
unopened rolls of each type and pattern of sheet good used.

QUALITY ASSURANCE
Regulatory Requirements

1.  Fire-Test-Response Characteristics: As determined by testing identical products as follows by a
qualified testing agency.

a. ASTM E648: Critical Radiant Flux Classification: Class |
b. ASTM E662: Smoke Density: 450 or less B.

2. Manufacturer: A company with a minimum ten (10) years’ experience in
manufacturing products or systems similar to those indicated for this Project
and with a record of successful in-service performance. A single source
manufacturer supplying both product and adhesive. a. Company shall be ISO
9001 Certified.
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a. Company shall be 1SO 14001 Certified.

3. Installer / Applicator: Perform installation with skilled, experienced, and trained workmen with
demonstrated ability to install Takiron products supervised by trained personnel who shall have a
minimum three (3) years successful experience in installations of similar size and scope.

Bid Submittal
August 5, 2024

4. Testing Agency: An independent testing agency with the experience and capability to conduct the
testing indicated, meeting requirements of ISO/IEC Standard 17025 or ASTM E699 and ASTM E329.

C. Source Limitations: Obtain primary resilient sheet flooring materials and adhesive through one source
from a single manufacturer

1. Provide secondary materials, including patching and fill material, joint sealant, and repair materials, of
type and from source recommended by manufacturer of primary materials.

1.4 DELIVERY, STORAGE, AND HANDLING

A. Delivery, Storage and Handling per industry guidelines, product manufacturer guidelines, and SECTION
016000 requirements.

1.5 WARRANTY

A. Manufacturer Warranty. Provide manufacturer’s five (5) year limited warranty to be free from defects in
material and workmanship, under normal use and service, to repair or replace all defective sheet
flooring.

PART 2 — PRODUCTS
21 MANUFACTURER
A Manufacturer List: Subject to compliance with requirements, provide products by the following:

1.  C.I. TAKIRON, a flooring manufacturer represented by CBC AMERICA LLC, 2000 Regency Parkway,
Cary, NC 27518; Telephone: 919.230.8700; E-mail: technical@cbcflooring.com; website:
www.cbcflooring.com

2. Substitution Limitations: No substitutions permitted because of the specific attributes listed in
sections 2.2, 2.3 and 2.4.

B. Product Options
1. Flooring Type:
a. TAKIRON Nattice: Class | per ASTM E648
1). Size: 6’ x 66’ x 0.10” (1.82m x 20m x 2.5mm)
2). Color and Pattern: The Collection
2. Accessories
a. Underlayment leveling compound per SECTION 035416
b. Expansion joints per SECTIONS 079200 and 079513
c. Indoor and Non-Wet Area Acrylic Adhesive
1). CBC 5001 High Performance Resilient Flooring Adhesive
d. Wet Area and Exterior Adhesive 1). CBC 951 2-Part Epoxy Floor Covering Adhesive for
Indoor (wet area) and Outdoor
Installations
e. Wet Area and Exterior Accessory

1). Henkel Teroson MS 939NA or equivalent edge sealant for Indoor (wet area) and
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2.2

2.3
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Outdoor Installations

f. Cleaning products

g. Takiron Welding Rod to match

DESCRIPTION

Nattice per ASTM 1303 are Type Il, Grade 1, Class B, inlaid embossed commercial slip-retardant sheet
flooring.

MATERIALS
TAKIRON Pathways and Nattice Sheet per ASTM F1303: Type Il, Grade 1, inlaid wear layer sheet vinyl.

1. Composition: Sheet vinyl formed under heat and pressure from a PVC layer formulated from polyvinyl
esters and inorganic fillers materials, with a backing material of recycled PVC and virgin PVC from
polyvinyl esters and inorganic filler materials.

2. Thickness: 0.100” (2.5mm)
3. Roll Size: 6’ x 66’ (1.82m x 20m)
Color: As selected by Architect from Manufacturer’s standard Collection.
ACCESSORIES

Leveling and Patching Compound: Trowelable, latex-modified Portland cement-based formulation
provided or approved by manufacturer for applications indicated.

Self-Leveling Underlayment: Pourable latex-modified Portland cement-based formulation provided or
approved by manufacturer for applications indicated.

Expansion Joints: Refer to SECTION 079200 and SECTION 079500 or 079513.

Adhesive - Acrylic: Solvent-free, low odor, acrylic based, high tack type adhesive acceptable to resilient
sheet flooring manufacturer to suit flooring product and substrate conditions indicated. (indoor non-wet
applications only)

1. Manufacturer / Product: CBC 5001 High Performance Resilient Floor Adhesive

Adhesive — Heavy Duty Epoxy: 2-part solvent-free, low odor, flooring epoxy adhesive recommended for
all exterior and flooring installations over porous and non-porous substrates under heavy static loads,
areas that are subject to top-down water, freezer cases, and areas exposed to extremes of temperature.

1. Manufacturer / Product: CBC 951 2-Part Epoxy Floor Covering Adhesive for Indoor and Outdoor
Installations

Edge Sealing — Required for all exterior and wet areas

1. Manufacturer / Product: Henkel Teroson MS 939NA or equivalent edge sealant for indoor wet areas
and all Outdoor Installations.

Adhesive Equipment: “V” notched professional adhesive application trowel for interior applications.
1. V-notch 1/16 x 1/16 x 1/16 inch for porous substrates.
2. U-notch 1/32 x 1/16 x 1/32 inch for non-porous substrates or use with CBC 951 2-Part Epoxy H.
Seam Sealing:
1. Heat Weld Rod:
a. Welding Thread, 3.5 mm diameter Takiron weld rod as recommended for the product(s) specified.

b. Color as selected by Architect from manufacturer’s full range.

PART 3 — EXECUTION

3.1

FIELD CONDITIONS
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A. Conditions and Measurements: Visit jobsite to verify installation conditions and floor measurements.

1. Ambient and Environmental Conditions per manufacturer’s most recent published written
recommendations, SECTION 017000 or 017100 or 017116.

3.2 EXAMINATION, PREPARATION AND INSTALLATION

Proceed with installation only after unsatisfactory conditions have been corrected.

>

1. Verify conditions and test substrates as recommended to meet requirements.

B.  Properly prepare manufacturer acceptable substrates to accept flooring.

C. Install resilient flooring per manufacturer’s current Installation Guide.
Expansion Joints: Locate movement joints where indicated prior to installation of adhesive and resilient
flooring and use appropriate expansion joint cover.

E. Protect flooring from foot traffic for time specified for adhesive before and after installation per adhesive
manufacturer’s instructions to allow proper set up time.

F. Protect flooring from heavy traffic, point or rolling loads for a minimum of 48 hours or longer depending

on conditions, after installation, when installed using CBC 5001 or CBC 951 Epoxy adhesive.

G.  Wait 48 hours before wet cleaning.

3.3 FIELD QUALITY CONTROL
A. Site Tests and Inspections (Per SECTION 014000 or 014500 or 014523 and as follows):

1. Inspect floor installation for non- conforming work including lack of adequate adhesion, adhesive
overspray, and indications of improper substrate preparation.

34 CLEANING, MAINTENANCE AND PROTECTION
A. Provide Progress Cleaning per SECTION 017000 or 017400 or 017413,
1. Protect newly installed flooring from traffic for specified time on adhesive label.

2. Protect new installed flooring from rolling traffic and point loads for a minimum of 48 hours or longer
based on ambient conditions and adhesive cure time.

3. Provide surface protection for installed product and use plywood or rigid panels to roll or move all
heavy objects across the flooring before and after owner’s acceptance.

4. Permit only light damp mopping with well wrung mop during the first 3-4 days after installation.

3.5 CLOSEOUT ACTIVITIES

A.  Substantial Completion Requirements per DIVISION 01 requirements: Closeout procedures,
demonstration and training, and sustainable design closeout documentation.

END OF SECTION 096516
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SECTION 096519 - RESILIENT TILE FLOORING

PART 1 - GENERAL

1.1 SUMMARY
A. Section Includes:

1. Solid vinyl floor tile.

1.2 ACTION SUBMITTALS
A. Product Data: For each type of product.
B. Samples: For each exposed product and for each color and pattern specified.
13 CLOSEOUT SUBMITTALS
A. Maintenance data.
1.4 QUALITY ASSURANCE
A. Installer Qualifications: An entity that employs installers and supervisors who are competent in

techniques required by manufacturer for floor tile installation.

PART 2 - PRODUCTS

21 RUBBER FLOOR TILE
A. Products: Subject to compliance with requirements, provide one of the following:
B. Basis-of-Design: norament pado, by nora systems, Inc., 9 Northeastern Blvd., Salem, NH

03079; telephone 800-332-NORA or 603-894-1021; fax 603-894-6615.

C. Tile Standard: ASTM F 1344 Standard Specification for Rubber Floor Tile.

1. Type: 1B and Grade 2.

D. Thickness: Per Interior Design Finish Schedule.

Size: Per Interior Design Finish Schedule.

F. Colors and Patterns: As indicated by Interior Finish Schedule.
2.2 INSTALLATION MATERIALS
A. Trowelable Leveling and Patching Compounds: Latex-modified, portland-cement-based or

blended hydraulic-cement-based formulation provided or approved by floor tile manufacturer
for applications indicated.

B. Adhesives: Water-resistant type recommended by floor tile and adhesive manufacturers to suit
floortile and substrate conditions indicated.

1. Adhesives shall have a VOC content of 50 g/L or less.
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PART 3 - EXECUTION

3.1

A.

3.2

PREPARATION

Prepare substrates according to floor tile manufacturer's written instructions to ensure
adhesion ofresilient products.

Concrete Substrates: Prepare according to ASTM F 710.

1. Verify that substrates are dry and free of curing compounds, sealers, and hardeners.

2. Remove substrate coatings and other substances that are incompatible with adhesives
and thatcontain soap, wax, oil, or silicone, using mechanical methods recommended by
floor tile manufacturer. Do not use solvents.

3. Alkalinity and Adhesion Testing: Perform tests recommended by floor tile manufacturer.
Proceed with installation only after substrate alkalinity falls within range on pH scale
recommended by manufacturer in writing, but not less than 5 or more than 9 pH.

4, Moisture Testing: Perform tests so that each test area does not exceed 200 sq. ft., and
performno fewer than three tests in each installation area and with test areas evenly
spaced in installation areas.

a. Anhydrous Calcium Chloride Test: ASTM F 1869. Proceed with installation only after
substrates have maximum moisture-vapor-emission rate of 3 Ib of water/1000 sq. ft.
in 24hours.

b. Relative Humidity Test: Using in-situ probes, ASTM F 2170. Proceed with
installation onlyafter substrates have a maximum 75 percent relative humidity level
measurement.

Fill cracks, holes, and depressions in substrates with trowelable leveling and patching
compound;remove bumps and ridges to produce a uniform and smooth substrate.

Do not install floor tiles until materials are the same temperature as space where they are
to beinstalled.

1. At least 48 hours in advance of installation, move resilient floor tile and installation
materials intospaces where they will be installed.

Immediately before installation, sweep and vacuum clean substrates to be covered by resilient
floortile.

FLOOR TILE INSTALLATION

Comply with manufacturer's written instructions for installing floor tile.

Lay out floor tiles from center marks established with principal walls, discounting minor offsets, so
tilesat opposite edges of room are of equal width. Adjust as necessary to avoid using cut widths
that equal less than one-half tile at perimeter.

1. Lay tiles in pattern indicated.

Match floor tiles for color and pattern by selecting tiles from cartons in the same sequence
as manufactured and packaged, if so numbered. Discard broken, cracked, chipped, or
deformed tiles.

1. Lay tiles in pattern of colors and sizes indicated.
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D. Scribe, cut, and fit floor tiles to butt neatly and tightly to vertical surfaces and permanent

fixtures including built-in furniture, cabinets, pipes, outlets, and door frames.

E. Extend floor tiles into toe spaces, door reveals, closets, and similar openings. Extend floor tiles to
center of door openings.

F. Maintain reference markers, holes, and openings that are in place or marked for future
cutting by repeating on floor tiles as marked on substrates. Use chalk or other nonpermanent
marking device.

G. Adhere floor tiles to substrates using a full spread of adhesive applied to substrate to

produce a completed installation without open cracks, voids, raising and puckering at joints,
telegraphing ofadhesive spreader marks, and other surface imperfections.

END OF SECTION 096519
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SECTION 099124 - INTERIOR PAINTING (MPI STANDARDS)
PART 1 - GENERAL

1.1 SUMMARY

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

1. Concrete masonry units (CMUs).
2. Gypsum board partitions and ceilings
3. Hollow metal doors and frames

1.2 ACTION SUBMITTALS

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

1. Include printout of current "MPI Approved Products List" for each product category specified,
with the proposed product highlighted.

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

PART 2 - PRODUCTS

2.1 MANUFACTURERS
A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:

Benjamin Moore & Co.
Kelly-Moore Paint Company Inc.
PPG Paints.

Pratt & Lambert.
Sherwin-Williams Company (The).

vk wN e

B. Products: Subject to compliance with requirements, provide product listed in the Interior Painting
Schedule for the paint category indicated. See Interior Finish Legend in drawings for specific paint
selections.

2.2 PAINT, GENERAL

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

B. Material Compatibility:

1. Materials for use within each paint system shall be compatible with one another and substrates
indicated, under conditions of service and application as demonstrated by manufacturer, based
on testing and field experience.

2. For each coat in a paint system, products shall be recommended in writing by topcoat
manufacturers for use in paint system and on substrate indicated.
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C. VOC Content: For field applications that are inside the weatherproofing system, paints and coatings
shall comply with VOC content limits of authorities having jurisdiction and the following VOC content
limits:

1. Flat Paints and Coatings: 50 g/L.
2. Nonflat Paints and Coatings: 150 g/L.
3. Primers, Sealers, and Undercoaters: 200 g/L.

D. Low-Emitting Materials: For field applications that are inside the weatherproofing system, 90 percent of
paints and coatings shall comply with the requirements of the California Department of Public Health's
"Standard Method for the Testing and Evaluation of Volatile Organic Chemical Emissions from Indoor
Sources Using Environmental Chambers."

E. VOC Emissions: For field applications inside the building, wall paints shall contain no more than half of
the chronic REL of VOCs when tested according to the California Department of Public Health's
"Standard Method for the Testing and Evaluation of Volatile Organic Chemical Emissions from Indoor
Sources Using Environmental Chambers." The building concentration of formaldehyde shall not exceed
half of the indoor recommended exposure limit or 33 mcg/cu. m and that of acetaldehyde shall not
exceed 9 mcg/cu. m.

F. Colors: As indicated in a color schedule.

PART 3 - EXECUTION

3.1 EXAMINATION
A. Verify suitability of substrates, including surface conditions and compatibility, with existing finishes and
primers.
B. Proceed with coating application only after unsatisfactory conditions have been corrected.
1. Application of coating indicates acceptance of surfaces and conditions.
3.2 PREPARATION
A. Comply with manufacturer's written instructions and recommendations in "MPI Architectural Painting

Specification Manual" applicable to substrates and paint systems indicated.

B. Remove hardware, covers, plates, and similar items already in place that are removable and are not to
be painted. If removal is impractical or impossible because of size or weight of item, provide
surface-applied protection before surface preparation and painting.

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

3.3 INSTALLATION
A. Apply paints according to manufacturer's written instructions and to recommendations in "MPI
Manual."
B. Apply paints to produce surface films without cloudiness, spotting, holidays, laps, brush marks, roller
tracking, runs, sags, ropiness, or other surface imperfections. Cut in sharp lines and color breaks.
C. Painting Fire-Suppression, Plumbing, HVAC, Electrical, Communication, and Electronic Safety and
Security Work:
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34

35

1. Paint the following work where exposed in equipment rooms:

Equipment, including panelboards and switch gear.

Uninsulated metal piping.

Uninsulated plastic piping.

Pipe hangers and supports.

Metal conduit.

Plastic conduit.

Tanks that do not have factory-applied final finishes.

Duct, equipment, and pipe insulation having cotton or canvas insulation covering or other
paintable jacket material.

S0 Q0 T

2. Paint portions of internal surfaces of metal ducts, without liner, behind air inlets and outlets that
are visible from occupied spaces.
CLEANING AND PROTECTION

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

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

Protect work of other trades against damage from paint application. Correct damage to work of other
trades by cleaning, repairing, replacing, and refinishing, as approved by Architect, and leave in an
undamaged condition.

At completion of construction activities of other trades, touch up and restore damaged or defaced
painted surfaces.

INTERIOR PAINTING SCHEDULE
Existing Corridor and Locker Room Areas:
1. Latex System, MPI INT 4.2A:

a. Block Filler: Block filler, latex, interior/exterior, MPI #4.
b. Intermediate Coat: Latex, interior, matching topcoat.
C. Topcoat: Latex, interior, flat (MPI Gloss Level 1), MPI #53.

2. Metal Doors and Frames:

a. One Coat: B66W00310 — Pro Industrial Pro-Cryl® Universal Primer
b. Two Coats: B54WZ0211 — Pro Industrial Enamel 100

3. Galvanized Metal (Miscellaneous):

a. One Coat: B66W00310 — Pro Industrial Pro-Cryl® Universal Primer
b. Two coats: B31WJ8651 — Solo Semi-Gloss Interior/Exterior Low VOC Acrylic Semi-Gloss
Enamel

4, Gypsum Board (Ceilings and soffits):

a. One Coat: B28WJ0901 — Wasatch Interior Latex Hi Hide Primer
b. Two coats: B30W02651 — ProMar® 200 Zero VOC Interior Latex Flat
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5. Gypsum Board (vertical walls and partitions):

a. One Coat: B28WJ0901 — Wasatch Interior Latex Hi Hide Primer
b. Two coats: B20W02651 — ProMar® 200 Zero VOC Interior Latex Eg-Shel

6. Gypsum Board (epoxy paint for Ceilings in wet areas):

a. One Coat: B28WJ0901 — Wasatch Interior Latex Hi Hide Primer
b. Two coats: K45W00151 — Pro Industrial Waterbased PreCatalyzed Epoxy Eg-Shel

7. Concrete Block in Wet Areas:

a. One coat: B25W00025 — PrepRite® Block Filler
b. Two coats: K45W00151 — Pro Industrial Waterbased PreCatalyzed Epoxy Eg-Shel

8. Exposed Decking, Bar Joist, and Structural Steel:

a. Spot Prime: B66WO00310 — Pro Industrial Pro-Cryl® Universal Primer
b. Two coats: B42W00002 — Waterborne Acrylic Dry Fall Eg-Shel

END OF SECTION 099124
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SECTION 101400 - SIGNAGE

PART 1 - GENERAL

1.1 SUMMARY
A. Section includes non-illuminated interior room signage.
1.2 REFERENCES
A. Standards of the following as referenced:
B. American National Standards Institute (ANSI).
C. Industry standards:
1. Department of Justice, Office of the Attorney General, "Americans with Disabilities Act", Public

Law 101-336, (ADA).
2. ANSI A117.1: Providing Accessibility and Useability for Physically Handicap People, 1986 edition.

1.3 DEFINITIONS
A. Terms:

1. Braille: Grade 2 Braille including 189 part-word or whole word contractions in addition to Grade
1 Braille 63 characters. Tactile is required whenever Braille is required; see SYSTEM DESCRIPTION
article below.

2. Non-tactile: Letters and numbers on signs with width-to-height ratio between 3:5and 1:1 and
stroke width ratio between 1:5 and 1:10 using upper case "X" to calculate rations. Use typestyles
with medium weight; upper and lower case lettering is permitted; serif typestyles are permitted.
See SYSTEM DESCRIPTION article below.

3. Symbols: Symbol itself is not required to be tactile but equivalent verbal description is required
both in tactile letters and Braille.

4, Tactile: 1/32" raised capital letters without serifs at least 5/8" height and not more than 2"
height based on upper case "X". Braille is required whenever tactile is required; see SYSTEM
DESCRIPTION article below.

1.4 SYSTEM DESCRIPTION

A. Signage under this section is intended to include items for identification, control, and information of
building where installed as complete integrated system from a single manufacturer.

B. ADA Design Requirements:

1. Signage requiring tactile graphics:

a. Wall mounted signs designating permanent rooms and spaces such as, room numbers and
restroom, department, office, and fire exit identifications.

b. Individually applied characters are prohibited.

C. ADA performance requirements:
1. Tactile graphics signs mounting requirements:

a. Single doors: Mount 60" to sign centerline above finish floor and on wall adjacent to latch
side of door.

b. Openings: Mount 60" to sign centerline above finish floor adjacent opening.
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1.5

1.6

1.7

1.8

SIGNAGE

C. No wall space adjacent latch side of door, opening, or double doors: Mount 60" to sigh
centerline above finish floor on nearest adjacent wall.
d. See attached typical interior signage locations.

SUBMITTALS
Product data:

1. Manufacturer's signed statement regarding compliance with QUALITY ASSURANCE article.

2. Manufacturer's product literature indicating units and designs selected.

3. Evidence of manufacturer's computerized data retrieval program for tracking of project for sign
typography, message strip requirements and other pertinent data from schedule input to final
computerized typography on finished product.

Shop drawings:

1. Indicate materials, sizes, configurations, and applicable substrate mountings.

2. Signage schedule complete with location of each sign and required copy; include floor plans.

3. Final room names and numbers will not match those indicated in contract documents. Submittals

of finalized names and numbers must be approved in writing by Owner prior to fabrication.

Samples: Full size samples for holder, insert, and copy in colors specified. Provide sample in small size
sign. Samples will not be returned for use in Project.

Manufacturer has available software program for personal computers, called "signword pro" enabling
end user to produce graphics on insert or sign face.

Contract close out:

Furnish appropriate checklist for aiding in reordering after Date of Substantial Completion.
Maintenance data and cleaning requirements for exterior surfaces.

3. Furnish one complete SignWord software package Windows 3.0 or Windows 95 or later,
Windows NT 4.0 or later in Owner selected format for PC type computer.

4, Furnish SignWord Color paper system

QUALITY ASSURANCE

Qualifications:

1. Manufacturer:
a. Work required under this section from manufacturers regularly engaged in work of this
magnitude and scope for minimum of five years.
b. Maintain computer link between schedule input and computerized typography
production.

DELIVERY, STORAGE, AND HANDLING

Acceptance at site: Coordinate delivery of work to Project site under this section for immediate
installation.

SEQUENCING AND SCHEDULING

Schedule system installation after related finishes have been completed.
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PART 2 - PRODUCTS

2.1 MANUFACTURED UNITS
A. Acceptable product:

1. APCO; FullView Display System; 17 Jennycliffe Lane, St. Louis, MO 63005.
Standard Assembly - Combination of extruded aluminum components, composite aluminum
sheet and injection molded components, creating modular signs with a special, concealed pin
lock device to secure a clear cover and/or sign insert material into the frame. Possible sign
inert/display combinations include:

a. Non-Glare Acrylic Lens with Subsurface Paper Insert/Digital Output Display
b. ADA (Tactile/Braille) Plaques

3. Assembly allows for flexibility of size and configuration, providing a modular, vandal- resistant
solution for signs ranging from single-insert identification signs to large directories and
directional signs.

a. Surface Mounted Signs (Wall): Attachment to wall surfaces via or concealed mechanical
fasteners.

2.2 FULLVIEW DISPLAY SYSTEM

A. Modular Sign System with tamper proof locking pin for sign types: name plate, room/floor
identification, directional use:

1. Standard Sizes (acrylic lens dimensions shown):
2. Vertical Edge Configurations - Surface Mount: (aluminum edge profiles at left/right of sign)

a. Sign Type A:

1) FVS5585(V). 5.5" height x 8.5" wide. Standard Assembly
2) 5.5" x 8.5" Novacryl Clear ADA Photopolymer with room number tipped A01 white.

3) Right color band, sub surface silkscreened, A 54 Graphite. Building name masked
off so paper color shows through.

4) (glued on letters and Braille, Braille strips and engraving or routing to achieve
raised lettering and Braille is prohibited).

5) Paper insert by client.

6) Mechanical Mounting holes.

7) NMS-4 Notifier bar below to hold notes. 8.5" length, natural satin finish.

b. Sign Type B:

1) FVS0806(V). 8" height x 6" wide. Standard Assembly

2) FullView aluminum holder, Square profile.

3) 8" x 6" Novacryl Clear ADA Photopolymer with room name and symbols tipped
AO01 white.

4) Sub surface background color, A 54 Graphite.

5) (glued on letters and Braille, Braille strips and engraving or routing to achieve
raised lettering and Braille is prohibited).

6) Mechanical Mounting holes.

3. Color: Selected by Architect from manufacturer's standard NS-Natural Satin anodized (204R1)
4, Select from Edge Shapes: Square
5. Select Mounting Wall Signs: MF - Mechanical Fasteners
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B. Graphics:
1. Type sizes: Selected from manufacturer's standard sizes indicated in SCHEDULES article for

particular units; meet ADA requirements for letter proportions and sizes. Clear coating on ADA
bands or painted and tipped surfaces as required in SCHEDULES article.

a. (ARN) Arial Narrow

2.3 FABRICATION
A. Shop assembly:

1. Fabricate units to configurations indicated on reviewed shop drawings. Internally reinforce units
in accord with reviewed shop drawings.

2. Worap each individual unit with polyethylene. Provide special Suction Cup Removal Tool (SCT) and
Locking Pin removal tool.

PART 3 - EXECUTION

31 INSTALLATION

A. Install signage holders in locations with mounting types indicated in accord with reviewed shop
drawings. Square, plumb, and level units.

B. Install inserts not more than 48 hours prior to Date of Substantial Completion complete with correct
copy in place. Conform to ADA requirements for tactile graphics signage.

C. Provide brushed aluminum backup plate to match sign size on the back of the glass where room signs
are installed on glass units.

3.2 CLEANING

A. Clean exposed surfaces not more than 48 hours prior to Date of Substantial Completion in accord with
manufacturer's written cleaning instructions.

33 SCHEDULES

A. See attached sheet for Schedule.

END OF SECTION 101400
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SECTION 102113.17 — PHENOLIC-CORE TOILET COMPARTMENTS

PART 1 - GENERAL

1.1

A.

1.2

13

14

A.

SUMMARY
Section Includes:

1. Through-color phenolic-core toilet compartments configured as toilet enclosures and urinal
screens.

ACTION SUBMITTALS
Product Data: For each type of product.

Shop Drawings: For toilet compartments. Include plans, elevations, sections, and attachment details.

Samples for each type of toilet compartment material indicated.

INFORMATIONAL SUBMITTALS

Product certificates.

CLOSEOUT SUBMITTALS

Maintenance data.

PART 2 - PRODUCTS

2.1

A.

2.2

PERFORMANCE REQUIREMENTS

Regulatory Requirements: Comply with applicable provisions in the U.S. Architectural & Transportation
Barriers Compliance Board's ADA-ABA Accessibility Guidelines for Buildings and Facilities and ICC A117.1
for toilet compartments designated as accessible.

PHENOLIC-CORE TOILET COMPARTMENTS

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

1. Global Partitions; ASI Group
2. Bradley Corporation.
3. Bobrick Washroom Equipment, Inc.

Toilet-Enclosure Style: Floor anchored, overhead braced.
Urinal-Screen Style: Wall hung, flat panel.

Door, Panel, Screen and Pilaster Construction: Through-color phenolic-core panel material with eased
and polished edges. Provide minimum %” thick doors and pilasters and minimum %" thick panels.

1. Grab-Bar Reinforcement: Provide concealed internal reinforcement for grab bars mounted on
units of size and material adequate for panel to withstand applied downward load on grab-bar
ofat least 250 Ibf, when tested according to ASTM F446, without deformation of panel.
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2. Tapping Reinforcement: Provide concealed reinforcement for tapping (threading) at locations
where machine screws are used for attaching items to units.

E. Urinal-Screen Construction:
1. Flat-Panel Urinal Screen: Matching panel construction.
F. Pilaster Shoes Sleeves (Caps): Stainless steel sheet, not less than 0.031-inch nominal thickness and 3

inches high, finished to match hardware.

G. Brackets (Fittings):
1. Stirrup Type: Ear or U-brackets; chrome-plated zamac.
H. Phenolic Panel Finish:
1. Color: As selected by Architect/Interior Designer from manufacturer's full range to match Finish

Index basis-of-design color.

2.3 HARDWARE AND ACCESSORIES

A. Hardware and Accessories: Manufacturer's heavy-duty stainless steel operating hardware and
accessories.

1. Provide units that comply with regulatory requirements for accessibility at compartments
designated as accessible.

B. Overhead Bracing: Manufacturer's standard continuous, extruded-aluminum head rail with antigrip
profile and in manufacturer's standard finish.

C. Anchorages and Fasteners: Manufacturer's standard exposed fasteners of stainless steel, finished to
match the items they are securing, with theft-resistant-type heads. Provide sex-type bolts for
through-bolt applications. For concealed anchors, use stainless steel, hot-dip galvanized steel, or other
rust-resistant, protective-coated steel compatible with related materials.
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2.4 FABRICATION

A. Fabrication, General: Fabricate toilet compartment components to sizes indicated. Coordinate
requirements and provide cutouts for through-partition toilet accessories, and solid blocking
within panel where required for attachment of toilet accessories.

B. Floor-Anchored Units: Provide manufacturer's standard corrosion-resistant anchoring assemblies
with leveling adjustment nuts at pilasters for structural connection to floor. Provide shoes at pi-
lasters to conceal anchorage.

C. Door Size and Swings: Unless otherwise indicated, provide 24-inch- wide, in-swinging doors for
standardtoilet compartments and 36-inch- wide, out-swinging doors with a minimum 32-inch-
wide, clear opening for compartments designated as accessible.

PART 3 - EXECUTION

3.1 INSTALLATION

A. General: Comply with manufacturer's written installation instructions. Install units rigid, straight,
level,and plumb. Secure units in position indicated with manufacturer's recommended anchoring
devices.

1. Maximum Clearances:

a. Pilasters and Panels: 1/2 inch.
b. Panels and Walls: 1 inch.

2. Stirrup Brackets: Secure panels to walls and to pilasters with no fewer than three
bracketsattached at midpoint and near top and bottom of panel.

a. Locate wall brackets so holes for wall anchors occur in masonry or tile joints.
b. Align brackets at pilasters with brackets at walls.
3.2 ADJUSTING

A. Hardware Adjustment: Adjust and lubricate hardware according to hardware manufacturer's writ-
ten instructions for proper operation. Set hinges on in-swinging doors to hold doors open approxi-
mately 30 degrees from closed position when unlatched. Set hinges on out-swinging doors to re-
turn doors to fullyclosed position.

END OF SECTION 102113.17
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SECTION 102800 — TOILET AND BATH, AND LAUNDRY ACCESSORIES

PART 1 - GENERAL

1.1 SUMMARY
A. Section Includes:

1. Washroom accessories.
2. Underlavatory guards.

1.2 ACTION SUBMITTALS

A. Product Data: For each type of product.

B. Samples: For each exposed product and for each finish specified, full size.

1. Approved full-size Samples will be returned and may be used in the Work.

13 INFORMATIONAL SUBMITTALS

A. Sample warranties.

14 CLOSEOUT SUBMITTALS

A. Maintenance data.

15 WARRANTY

A. Manufacturer's Special Warranty for Mirrors: Manufacturer agrees to repair or replace mirrors that fail
in materials or workmanship within specified warranty period.

1. Warranty Period: 10 years from date of Substantial Completion.

PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

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

1. Grab Bars: Installed units are able to resist 250 Ibf concentrated load applied in any
direction andat any point.

2.2 PUBLIC-USE WASHROOM ACCESSORIES
A. Grab Bars:
1. Manufacturers: Subject to compliance with requirements, provide the following:
a. American Specialties, Inc.; Models 163 and 166

2. Mounting: Flanges with concealed fasteners.
3. Material: Stainless steel, 0.05 inch thick.
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a. Finish: Smooth, ASTM A480/A480M No. 4 finish (satin) on ends and slip-resistant
texturein grip area.

4, Outside Diameter: 1-1/2 inches.
5. Configuration and Length: As indicated on Drawings.

B. All Others: see bathroom elevation drawing A4.3 for Accessories Schedule and balance of other
accessories required, both OFCl and Contractor furnished and installed.

2.3 UNDERLAVATORY GUARDS
A. Underlavatory Guard:

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

a. Plumberex Specialty Products, Inc. — Trap Gear Kit

2. Description: Insulating pipe covering for supply and drain piping assemblies that prevents
directcontact with and burns from piping; allow service access without removing
coverings.

3. Material and Finish: Antimicrobial, molded plastic, PVC in gray finish.

24 FABRICATION

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

PART 3 - EXECUTION

3.1 INSTALLATION

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

1. Remove temporary labels and protective coatings.

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

END OF SECTION 102800
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SECTION 105123 - PLASTIC-LAMINATE-CLAD LOCKERS

PART 1 - GENERAL

1.1

1.2

1.3

1.4

1.5

SUMMARY

Section includes custom laminate lockers and accessories.

SUBMITTALS

Product Data: For each specific to materials used in construction of the locker.

Shop Drawings:

1. Include plans, elevations, sections, and attachment details.

2. Indicate locker plan layout, component profiles and elevations, schedule of finishes, and
accessories.

Samples: For each type of locker; include no less than three of each standard veneer, hardware and / or

accessories involving material and color selection.

QUALITY ASSURANCE

All parts and hardware shall be AWI compliant, structurally sound, and free from defects, in material

and workmanship under normal use and service for the full warranty period.

FIELD CONDITIONS

Environmental Limitations: Do not deliver or install lockers until building is enclosed, wet-work is

complete, and HVAC system is operating and maintaining temperature at operating levels during the

remainder of the construction period. Maintain environmental conditions (temperature {Average 70

degrees F}, humidity {25-55%}, and ventilation) within limits recommended by manufacturer for

optimum results. Do not install products under environmental conditions outside manufacturer’s and

AWI Standards.

During and after installation, maintain environmental conditions (temperature, humidity, and

ventilation) within limits recommended by manufacturer for optimum results. Do not install products

under environmental conditions outside manufacturer’s absolute limits.

Protect locker finish and adjacent surfaces from damage.

WARRANTY

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

1. Warranty Period: Three (3) years from date of Substantial Completion.
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1.6 PRODUCT DELIVERY, STORAGE, AND HANDLING
A. Store products in a dry, ventilated area until ready for installation.
B. Protect finishes from moisture, soiling and damage during handling.

PART 2 - PRODUCTS

21 PERFORMANCE REQUIREMENTS
A. Minimum fifteen (15) comparable locker room projects successfully completed over the last ten (10)
years.
2.2 PLASTIC-LAMINATE-CLAD LOCKERS

A. Basis-of-Design: HOLLMAN, INC..; 1825 W. Walnut Hill Lane, Irving, TX. 972-815-4000

B. Others: Subject to compliance with all requirements —
1. Shield Lockers
2. Hamilton Casework Solutions
3. Case Systems

2.3 MATERIALS
A. Construction Style: As indicated on drawings.
B. Material shall be a MDF — Medium-density fiberboard core with .030 inch vertical grade high pressure
laminate.

1. Standard Class B fire rated

C. Locker Body: tops, sides, and back shall be constructed of MDF with .030 inch vertical grade high
pressure laminate. Finished lockers to have no more than 1/16” expansion or contraction.

D. Doors: doors shall be constructed of MDF with .030 inch vertical grade high pressure laminate. Locker
door for pad compartment shall be the full width of the locker box and shall be frameless, allowing
access to the entire width of the compartment as indicated on drawings.

E. End Panels: Match style, material, construction, and finish of plastic-laminate-clad doors.

F. Edges: All exposed edges of locker are edge-banded using 1mm thermally fused PVC edge-banding in
accent color or laminate in color as indicated on drawings.

G. Material Thickness:

1. Doors, tops, end panels, and toe kick plates — %” finished thickness.
2. Locker boxes: Tops, back, bottoms, sides and shelves — minimum 5/8” finished thickness.
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2.4

2.5

Plastic-Laminate Colors, Patterns, and Finishes:

1. As indicated on drawings, selected by Architect from plastic-laminate manufacturer’s full range
of colors.
HARDWARE

Door Hinges: Frameless hinge (European Type) fully concealed, nickel-plated heavy-duty steel allowing
110-degree opening with a limited lifetime warranty. Hinges shall be attached to the locker box and
door with theft-proof torx-head screws.

1. 3 hinges per door 36-59” high and over, and 2 hinges per door 35” high and under.

Lift-up Seat Hardware: Maxi Chest heavy duty with soft-close concealed hinge and mounting plate with
90 degree opening angle, adjustable chest stay system, zinc-plated steel finish.

Lift-up Door Hardware: Hafele Swing-up fitting with 107 degree opening, standard finish steel with
nickel plating and grey cover cap.

Hooks: Provide single and double-sided undermounted and side mounted hooks as shown on drawings
in stainless steel finish.
ACCESSORIES

Name Identification Plates: Provide custom magnetic name and number plate panel for each upper pad
storage compartment as indicated on drawings.

Receptacles: Provide power duplex receptacle with USB charging (type A and C) to be located in lock
box. Receptacle shall be Leviton T5632 in ‘white’ finish and face-plate.

LED Lighting: Provide LED light at open helmet shelf / lock box. Match color temperature of LEDs
provided by Electrical Contractor (see light fixture schedule) attached to top of locker and toe-kick area.

Cushions: Provide bench top and lumbar cushion in black vinyl. Lumbar cushion to feature custom
university logo as indicated on drawings.

Grilles: Provide free area and 14 ga. aluminum ventilation grilles for exhaust flow in locations and
configurations as indicated on drawings.

Digital Lock: Provide digital lock with integral pull and standard body style for each enclosed lock box
cubby, 1 per locker. Lock/pull to be equal to Digilock Axis with keypad, deadbolt latching and brushed
nickel finish. Provide a minimum of six (6) Electronic Key Management tools for university lock
management.

Pulls: Provide satin aluminum continuous pulls for Upper pad storage compartment.

Pad Racks: Provide V-shaped Shoulder pad rack for upper pad storage compartment in black finish.
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2.6

FABRICATION

Fabricate lockers square, rigid, without warp, and with finished faces flat and free of dents, scratches,
and chips. Accurately factory machine components for attachments. Make joints tight and true.

Complete fabrication, including assembly, finishing, and hardware application, to maximum extent
possible, before shipment to Project site. Disassemble components only as necessary for shipment and
installation. Where necessary for fitting at site, provide ample allowance for scribing, trimming, and
fitting.

Shop cut openings, to maximum extent possible, to receive hardware, electrical work, and similar items.
Locate openings accurately and use templates or roughing-in diagrams to produce accurately sized and
shaped openings. Sand edges of cutouts to remove splinters and burrs.

PART 3 - EXECUTION

3.1

3.2

EXAMINATION

INSTALLATION
Install lockers level, plumb, and true; use concealed shims.

Connect groups of lockers together with manufacturer's standard fasteners, through predrilled holes,
with no exposed fasteners on face frames. Fit lockers accurately together to form flush, tight, hairline
joints.

Install lockers without distortion so doors and drawers fit openings properly and are accurately aligned.
Adjust hardware to center doors and drawers in openings, providing unencumbered operation.
Complete installation of hardware and accessory items as indicated.

1. Installation Tolerance: No more than 1/8 inch in 96-inch, bow, or other variation from a straight
line. Shim as required with concealed shims.

Locker Anchorage: Fasten lockers through back, near top and bottom, at ends with No. 8 flush-head
wood screws sized for 1-inch penetration into wood framing, blocking, or furring and spaced not more
than 16 inches o.c.

Install number identification plates and name identification plates after lockers are in place.

END OF SECTION 105123
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SECTION 105200 - FIRE-PROTECTION SPECIALTIES

PART 1 - GENERAL

1.1

1.2

1.3

RELATED DOCUMENTS

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

SUMMARY

This Section includes the following:

1. Portable fire extinguishers.

2. Fire-protection cabinets for the following:
a. Portable fire extinguishers.

3. Mounting brackets for fire extinguishers.

Related Sections include the following:
1. Division 21 Section ‘Water-Based Fire Suppression Systems’
Schedule of Types:

1. FEC 1 — 10 LB multi-purpose dry chemical type fire extinguisher in fully-recessed stainless steel
cabinet with solid door.
a. General:
Coordinate size of fire extinguisher cabinet with size of extinguisher specified. Refer to
drawings for mounting dimensions.

2. FEC 2 — 10 LB multi-purpose dry chemical type fire extinguisher in semi-recessed stainless steel
cabinet with solid door.
a. General:
Coordinate size of fire extinguisher cabinet with size of extinguisher specified. Refer to
drawings for mounting dimensions.

SUBMITTALS

Product Data: Include construction details, material descriptions, dimensions of individual components
and profiles, and finishes for fire-protection cabinets.

1. Fire Extinguishers: Include rating and classification.

2. Fire-Protection Cabinets: Include roughing-in dimensions, details showing mounting methods,
relationships of box and trim to surrounding construction, door hardware, cabinet type, trim
style, and panel style.

FIRE-PROTECTION SPECIALTIES 105200-1



Missouri State University Bid Submittal
Renovate Football Locker Room, Forsythe Athletics Center August 5, 2024
Project Number 240913-017

B. Samples for Initial Selection: Samples for initial selection purposes in the form of manufacturer's color
charts consisting of actual units or sections of units showing full range of colors, textures, and patterns
available for each type of cabinet finish indicated or exposed to view.

C. Maintenance Data: For fire extinguishers and fire-protection cabinets to include in maintenance
manuals.
1.4 QUALITY ASSURANCE
A. Source Limitations: Obtain fire extinguishers and fire-protection cabinets through one source from a

single manufacturer.

B. NFPA Compliance: Fabricate and label fire extinguishers to comply with NFPA 10, "Portable Fire
Extinguishers."

C. Fire Extinguishers: Listed and labeled for type, rating, and classification by an independent testing
agency acceptable to authorities having jurisdiction.

D. Fire-Rated Fire-Protection Cabinets: Listed and labeled to comply with requirements of ASTM E 814 for
fire-resistance rating of walls where they are installed.

1.5 COORDINATION

A. Coordinate size of fire-protection cabinets to ensure that type and capacity of fire extinguishers
indicated are accommodated.

1.6 WARRANTY

A. Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair or replace
components of portable fire extinguishers that fail in materials or workmanship within specified
warranty period.

1. Failures include, but are not limited to, the following:
a. Failure of hydrostatic test according to NFPA 10.
b. Faulty operation of valves or release levers.
2. Warranty Period: Six years from date of Substantial Completion.

PART 2 - PRODUCTS

21 MANUFACTURERS
A. In other Part 2 articles where titles below introduce lists, the following requirements apply to product
selection:
1. Manufacturers: Subject to compliance with requirements, provide products by one of the

manufacturers specified.
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2.2

2.3

2.4

MATERIALS
Cold-Rolled Steel Sheet: ASTM A 1008/A 1008M, Commercial Steel (CS), Type B.
Stainless-Steel Sheet: ASTM A 666, Type 304.

Tempered Float Glass: ASTM C 1048, Kind FT, Condition A, Type |, Quality g3, 3 mm thick, Class 1 (clear).

PORTABLE FIRE EXTINGUISHERS

Manufacturers:

1. JL Industries, Inc.

2. Larsen's Manufacturing Company.

3. Modern Metal Products; Div. of Technico.

General: Provide fire extinguishers of type, size, and capacity for each fire-protection cabinet and
mounting bracket indicated.

1. Valves: Manufacturer's standard.
2. Handles and Levers: Manufacturer's standard.
3. Instruction Labels: Include pictorial marking system complying with NFPA 10, Appendix B.

Multipurpose Dry-Chemical Type in Steel Container: MP10, UL-rated 4A:80B:C, 10-lb nominal capacity,
with monoammonium phosphate-based dry chemical in enameled-steel container.

FIRE-PROTECTION CABINETS

Manufacturers:

1. JL Industries, Inc.

2. Larsen's Manufacturing Company.

3. Modern Metal Products; Div. of Technico.

Cabinet Type: Suitable for fire extinguisher.

Cabinet Material: As scheduled.

Cabinets: Cabinet box partially and fully recessed in walls of indicated depth to suit style of trim
indicated; with one-piece combination trim and perimeter door frame overlapping surrounding wall
surface with exposed trim face and wall return at outer edge (backbend) for semi-recessed models.

1. FEC 1: Recessed: Basis of design: Larsen’s- Model SS2409-R2

2. FEC 2: Square Trim Semi Recessed: 1-1/2-inch. Basis of design: Larsen’s- Model $52409-R7
Cabinet Trim Material: 304 Stainless-steel, #4 Finish.

Door Material: 304 Stainless-steel, #4 Finish

Door Style: Solid Stainless Steel Panel with vertical Die Cut lettering.
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2.5

2.6

H.

Door Glazing: None

Door Hardware: Manufacturer's standard door-operating hardware of proper type for cabinet type,
trim style, and door material and style indicated.

1. Provide projecting lever handle with self-adjusting roller catch.
2. Provide manufacturer's standard hinge permitting door to open 180 degrees.

Accessories:
1. Mounting Bracket: Manufacturer's standard steel, designed to secure fire extinguisher to fire-

protection cabinet, of sizes required for types and capacities of fire extinguishers indicated, with
plated or baked-enamel finish.

2. Door Lock: Cam lock that allows door to be opened during emergency by pulling sharply on door
handle.
3. Identification: Lettering complying with authorities having jurisdiction for letter style, size,

spacing, and location. Locate as indicated by Architect.

a. Identify fire extinguisher in fire-protection cabinet with the words "FIRE EXTINGUISHER.".
i Application Process: Die Cut Lettering.
ii. Lettering Color: Black.
iii. Orientation: Vertical.

Finishes:

1. Manufacturer's standard baked-enamel paint for the following:
a. Interior of cabinet and door.

2. Stainless Steel: No. 6 finish.

MOUNTING BRACKETS

Manufacturers:

1. JL Industries, Inc.

2. Larsen's Manufacturing Company.

3. Modern Metal Products; Div. of Technico.

Identification: Lettering complying with authorities having jurisdiction for letter style, size, spacing, and
location.

1. Identify bracket-mounted fire extinguishers with the words "FIRE EXTINGUISHER" in red letter
decals applied to mounting surface.

a. Orientation: Vertical.

FABRICATION

Fire-Protection Cabinets: Provide manufacturer's standard box (tub), with trim, frame, door, and
hardware to suit cabinet type, trim style, and door style indicated.

1. Weld joints and grind smooth.
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2.7

2.8

2.9

2. Construct fire-rated cabinets with double walls fabricated from 0.0428-inch- thick, cold-rolled
steel sheet lined with minimum 5/8-inch- thick, fire-barrier material.

a. Provide factory-drilled mounting holes.

Cabinet Doors: Fabricate doors according to manufacturer's standards, from materials indicated and
coordinated with cabinet types and trim styles selected.

1. Fabricate door frames with tubular stiles and rails and hollow-metal design, minimum 1/2 inch
thick.
2. Miter and weld perimeter door frames.

Cabinet Trim: Fabricate cabinet trim in one piece with corners mitered, welded, and ground smooth.

FINISHES, GENERAL

Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for
recommendations for applying and designating finishes.

Protect mechanical finishes on exposed surfaces from damage by applying a strippable, temporary
protective covering before shipping.

Finish fire-protection cabinets after assembly.
Appearance of Finished Work: Variations in appearance of abutting or adjacent pieces are acceptable if
they are within one-half of the range of approved Samples. Noticeable variations in the same piece are

not acceptable. Variations in appearance of other components are acceptable if they are within the
range of approved Samples and are assembled or installed to minimize contrast.

STEEL FINISHES

Surface Preparation: Clean surfaces of dirt, oil, grease, mill scale, rust, and other contaminants that
could impair paint bond using manufacturer's standard methods.

Baked-Enamel Finish: Immediately after cleaning and pretreating, apply manufacturer's standard two-
coat, baked-enamel finish consisting of prime coat and thermosetting topcoat. Comply with paint

manufacturer's written instructions for applying and baking to achieve a minimum dry film thickness of
2 mils.

STAINLESS-STEEL FINISHES
General: Remove tool and die marks and stretch lines or blend into finish.

1. Grind and polish surfaces to produce uniform, directionally textured, polished finish indicated,
free of cross scratches. Run grain with long dimension of each piece.

Satin, Directional Polish: No. 6 finish.

When polishing is completed, passivate and rinse surfaces. Remove embedded foreign matter and
leave surfaces chemically clean.
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PART 3 - EXECUTION

31 EXAMINATION
A. Examine walls and partitions for suitable framing depth and blocking where semirecessed cabinets will
be installed.
B. Examine fire extinguishers for proper charging and tagging.
1. Remove and replace damaged, defective, or undercharged units.
C. Proceed with installation only after unsatisfactory conditions have been corrected.
3.2 PREPARATION
A. Prepare recesses for semirecessed fire-protection cabinets as required by type and size of cabinet and
trim style.
33 INSTALLATION
A. General: Install fire-protection specialties in locations and at mounting heights indicated or, if not

indicated, at heights acceptable to authorities having jurisdiction.

B. Fire-Protection Cabinets: Fasten fire-protection cabinets to structure, square and plumb.
1. Provide semirecessed fire-protection cabinets.
2. Fasten mounting brackets to inside surface of fire-protection cabinets, square and plumb.
C. Mounting Brackets: Fasten mounting brackets to surfaces, square and plumb, at locations indicated.
D. Identification: Apply decals and die cut vinyl lettering at locations indicated.
34 ADJUSTING AND CLEANING
A. Remove temporary protective coverings and strippable films, if any, as fire-protection specialties are

installed, unless otherwise indicated in manufacturer's written installation instructions.
B. Adjust fire-protection cabinet doors to operate easily without binding.

C. On completion of fire-protection cabinet installation, clean interior and exterior surfaces as
recommended by manufacturer.

D. Touch up marred finishes or replace fire-protection cabinets that cannot be restored to factory-finished
appearance. Use only materials and procedures recommended or furnished by fire-protection cabinet
manufacturer.

E. Replace fire-protection cabinets that have been damaged or have deteriorated beyond successful repair

by finish touchup or similar minor repair procedures.

END OF SECTION 105200
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SECTION 123661.16 - SOLID SURFACING COUNTERTOPS

PART 1 - GENERAL

1.1 SUMMARY
A. Section Includes:

1. Solid surface material countertops.
2. Solid surface material backsplashes.
3. Solid surface material end splashes.

1.2 ACTION SUBMITTALS
A. Product Data: For countertop materials.

B. Shop Drawings: For countertops. Show materials, finishes, edge and backsplash profiles, methods of
joining, and cutouts for plumbing fixtures.

C. Samples: For each type of material exposed to view.

PART 2 - PRODUCTS

2.1 SOLID SURFACE COUNTERTOP MATERIALS
A. Solid Surface Material: Homogeneous-filled plastic resin complying with ICPA SS-1.
1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
a. Formica Corporation.
b. LG Chemical, Ltd.
c. Samsung Chemical USA, Inc.
d. Swan Corporation (The).
e. Wilsonart International Holdings, Inc.
2. Colors and Patterns: As selected by Architect from manufacturer's full range.
B. Particleboard: ANSI A208.1, Grade M-2.
2.2 COUNTERTOP FABRICATION
A. Fabricate countertops according to solid surface material manufacturer's written instructions and to the

AWI/AWMAC/W!1's "Architectural Woodwork Standards."
1. Grade: Custom.
B. Configuration:

1. Front: Straight, slightly eased at top.
2. Backsplash: Straight, slightly eased at corner.
3. End Splash: Matching backsplash.

C. Countertops: 3/4-inch- thick, solid surface material with front edge built up with same material.
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D.

23

B.

Backsplashes: 1/2-inch- thick, solid surface material.
Joints: Fabricate countertops without joints.

Cutouts and Holes:

1. Undercounter Plumbing Fixtures: Make cutouts for fixtures in shop using template or pattern
furnished by fixture manufacturer. Form cutouts to smooth, even curves.

INSTALLATION MATERIALS
Adhesive: Product recommended by solid surface material manufacturer.

1. Adhesives shall have a VOC content of 70 g/L or less.

2. Adhesive shall comply with the testing and product requirements of the California Department of
Public Health's "Standard Method for the Testing and Evaluation of Volatile Organic Chemical
Emissions from Indoor Sources Using Environmental Chambers."

Sealant for Countertops: Comply with applicable requirements in Section 079200 "Joint Sealants."

PART 3 - EXECUTION

3.1

A.

INSTALLATION

Fasten countertops by screwing through corner blocks of base units into underside of countertop.
Predrill holes for screws as recommended by manufacturer.

Fasten subtops to cabinets by screwing through subtops into cornerblocks of base cabinets. Shim as
needed to align subtops in a level plane.

Secure countertops to subtops with adhesive according to solid surface material manufacturer's written
instructions.

Bond joints with adhesive and draw tight as countertops are set. Mask areas of countertops adjacent to
joints to prevent adhesive smears.

Install backsplashes and end splashes by adhering to wall and countertops with adhesive.

Install aprons to backing and countertops with adhesive.

Complete cutouts not finished in shop. Mask areas of countertops adjacent to cutouts to prevent
damage while cutting. Make cutouts to accurately fit items to be installed, and at right angles to

finished surfaces unless beveling is required for clearance. Ease edges slightly to prevent snipping.

Apply sealant to gaps at walls; comply with Section 079200 "Joint Sealants."

END OF SECTION 123661.16
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210500 — COMMON WORK RESULTS FOR FIRE SUPPRESSION
PART 1 - GENERAL REQUIREMENTS AND EXECUTION REQUIREMENTS
1.1 CODE SECTIONS
A. 2012 International Mechanical Code
2012 International Building Code
2012 International Plumbing Code
2011 National Electric Code
2012 International Fire Code
ADA — American Disabilities Act

ANSI — American National Standards Institute

r 6 m m o O »

ASHRAE — American Society of Heating Refrigerating and Air Conditioning Enginegfs

ASTM — American Society of Testing Matérials

—

NFPA — National Fire Protection/Association

K. NFPA 13 - Installation of Spridkler Systems

r

NFPA 13R - Installation of Sprinkler Systems in Residential Occupancie§up to and Including four stories in height
NFPA 24 - Installation of Private Fire Service Mains and Their Appurtenances

NEMA — National ElectricahMantifactures Asso€iation

OSHA — OccupatignalSafety and Health Act

UL — Underwriter’s Laboratories

o @ oz 2

All codes listed on architéctural Code Reférerice Sheet of project cover sheet.
1.2 GENERAL

A.  Provide allwerk in‘@ccordance withrapplicable codes, rulés, ardinances, and regulations of local, State, and Federal
Governments and other Authorities Having Jurisdiction (AHJ).

B.  THis Division requires the furnishing and installing of c@mplete functioning systems, and each element thereof, as
specified Ohindicated on the drawings and spécifications or reasonably inferred; including every article, device or
accessory (whether or not specifically called for byitem) reasonably necessary to facilitate each system functioning
as indicated by the design and the equipfient specified. Elements of the work include materials, supervision,
supplies, equipment, transportation, afd utilities.

C.  The drawings have been prepared diagrammatically intended to convey the scope of work, indicating the intended
general arrangement of the equipfent, fixtures, piping, etc. without showing all the exact details as to elevations,
offsets, control lines, and other ifstallation requirements. The contractor shall use the drawings as a guide when
laying out the work and shall verify that materials and equipment will fit into the designated spaces, and which,
when installed per manufacturers requirements, will ensure a complete, coordinated, satisfactory and properly
operating system. Plans shall not be scaled

D.  Contractor shall coordinate with all other trades to ensure that all required project components are included in
project bid.

E. If in any case the plans or specifications conflict with either manufacturer’s requirements or minimum code
requirements the information on plans and specifications shall be superseded by manufacturers and code
requirements.

F.  Ifin any case the plans or specifications conflict with themselves, the most stringent of the conflicting information
shall be the basis for bid. Contractor shall seek clarification of all conflicts prior to bid.
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1.3

1.4

1.5

1.6

1.7

G. All change order requests shall be accompanied with itemized tabular breakdown of all materials and labor
associated with installation of all associated materials for review of the design team. Lump sum pricing will not be
accepted.

H.  Contractor shall refer to each drawing and specification section in construction document set. No bids shall be
submitted without review of all construction documents.

. All pipe sizes indicated in this specification are nominal pipe sizes (NPS).
LOCAL CONDITIONS
A.  Visit site and determine existing local conditions affecting work in contract.

B.  Failure to determine site conditions or nature of existing of new construction will not be considered a basis for
granting additional compensation.

ALLOWABLE MANUFACTURERS
A.  Allowable manufactures for all productsfisted.in division 21 are listed on “Schedulesof Manufacturers” on plans.
SUBMITTAL REQUIREMENTS
A.  Submittals for products in division 21 sh@all include the féllowingitéms.
1.  Product data showing typ&, model and construction ¢haracteristics of product.
2. Layout drawings for any systéms requiring infercofinection of variols'systemcomponents.
3.  All other documentation required to show compliance with the&pecifications.

B.  The contractor shall provide a schedule of submittals indicating dates on which each submittal will be provided to
design team for revieW. Schedulé shall be submitted 10 working daysiinadvance of delivery of first submittal for
review.

C.  Contractor shall allow aminifmium of teén working days for deSign téam of review of submittals.
WARRANTY REQUIREMENTS

A.  Unless noted elsewhére in the specifications, all work shall be Warrantied for a period of not less than one year
from the date of substantial completion. The contractershall provide work at no additional cost to correct any
deficien€ies in their.work that'were identified to have beeh present during the warrantied period.

B.  The foliowing additional items shall be guaranteed:
1.2 Piping shall be free from obstructions, holes or breaks of any nature.
2. Insulation shall be effective.
3. Proper circulation of fluid in each/fiping system.

C.  The above guarantees shall include both labor arid material; and repairs or replacements shall be made without
additional cost to the Owner.

D.  Anyremedial work as a result ofthe abové mentioned items shall be performed promptly, upon written notice
from the Architect or Owner.

DEMOLITION

A.  Where demolition work is required contractor shall disconnect, demolish and remove plumbing systems,
equipment and components indicated to be removed.

B.  All patching of piping and other fixtures shall be performed with materials matching existing conditions and
reinsulated to maintain performance of previous conditions.

C.  All equipment to be removed and reinstalled shall be disconnected, with services capped, cleaned and stored for
reconnection.

D.  Owner shall have first right of refusal for all materials being removed.
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E. If pipe, insulation, or equipment to remain is damaged or unserviceable, remove damaged or unserviceable
portions and replace with new products of equal capacity and quality.

F.  Where demolition process has caused damage to equipment, fixtures, piping and other devices to remain, these
items shall be repaired at contractor’s expense to the approyval of the Architect.

1.8 INSTALLATION

A.  All equipment in division 21 shall be installed according to manufacturer’s requirements and minimum code
requirements. If an any case the plans or specificatiofis are.in conflict with either manufacturer’s requirements or
minimum code requirements the information on plahs and spéecifications shall be superseded by manufacturers
and code requirements.

B.  Apply firestopping to penetrations of fire rated flocrand wall assemblies for electrical installations.to restore
original fire resistance rating of assembly.

C.  No combustible materials shall be allowed inteturn airplenum régardless of indication on plans.

D.  If mounting heights or other location critéfia arenot indicated, arrange and install é¢émponéntsand equipment to
provide maximum possible headroom consistent with these requirements.

E. Install all equipment to facilitate sefvice; mainténance and repair or replacement of components of both plumbing
equipment and other nearby installations:»Connect in such a wayjas to facilitate future disconnecting with
minimum interference with oth&ritems. in the vicinity.

PART 2 —PRODUCTS
2.1 SLEEVES
A.  Sleeves shall be constructed from.the followifg materials at contraétor’s option.
1.  Galvanized steel rounditubing, closed with Wwelded longitudinal joint:
2. Schedule 40 Steel Pipe:
3.  DUCTED.RETURN ONLY — Schedule 40 PVC pipe.
2.2 ESCUTCHEONS

A. Manufacturedwall and ceilingieseuteheons and floor plates, with an ID to closely fit around pipe, tube, and
insulation of insulated piping and an.OD that compgletely€overs opening.

B.  Optiéns:
1. " One-Piece, deep-drawn, box-shaped brass with polished chrome-plated finish.
2.  One-Piece, Cast-Brass with set screw with pélished chrome plated finish.
3.  Split-Casting, Cast-Brass with con€ealed hinge and set screw and polished chrome plated finish.
2.3 GROUT
A. ASTM C 1107, grade B, nonshrink‘and nonmetallic, dry hydraulic-cement grout

B.  Characteristics: Post-hardening, volume-adjusting, nonstaining, noncorrosive, nongaseous, and recommended for
interior and exterior applications.

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

D.  Packaging: Premixed and factory packaged.
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211310 - FIRE SUPPRESSION SPRINKLER SYSTEMS
PART 1 - GENERAL REQUIREMENTS AND EXECUTION REQUIREMENTS
1.1 DESIGN REQUIREMENTS
A.  Fire sprinkler shall be designed in accordance with NFPA 13 standards.

B.  Fire protection sprinkler contractor shall provide complete design of sprinkler system. Any details, routing or
equipment shown on plans shall be incorporated inté'désign.aspart of minimum design requirements.

C.  Fire protection sprinkler system shall be designediia delegated design. System design shall include
comprehensive engineering analysis by a qualifieéd prafessignal engineer, licensed to design/firé sprinkler systems
in jurisdiction encompassing the project location.

D.  Design Engineer of record shall make final détermination of Sprinkler hazard classification.

E.  The system shall be a complete system as.required by local authoritiessAll wiring requiréd.by thé contract shall be
provided by the contractor.

F. Design shall include all water supply/piping, pumps, storagetanks and other applirtenances required for supply of
sprinkler system from water supply source.

G. Ininstances in which a fire pumg is fequired based on engineered system design, Fire Protection Contractor shall
review the electrical plans to yerify that électrical sefvice is explicitly called out forfowering the fire pump. If no
circuit is present, Fire Protection €ontractor shall ificludé circuiting of the'fire pumpin his bid or shall notify A/E for
clarification prior to bid.

H.  Design shall account for all ductwork, conduit’er piping intended to be routed through structure. Sprinkler piping
located in conflict withvather trades will regdiire relocation unless physical limitations prohibit alternate
installation.

l. Provide hydrant flow téstas required fordesign.
J. Project Description:

1.  Contractorshall remove andireplacé sprinkler heads in areas of renovation to accommodate new ceiling
installation:

2.  Contractorshall providé new.branch piping ahd hedds as required for reconfigured rooms.
1.2 INSTALLATION AND EXECUTION REQUIREMENTS

A.  Furnishall design, labor, materials, fabrication, equipmeént, and services necessary to provide a complete and
operational automatic fire sprinkler system‘@s specified herein and as required for satisfactory operation of the
system.

B.  Afterinstallation all piping shall be completely flushed and hydrostatically tested for a period of not less than two
hours at 200 PSI pressure. Upon detection of any leaks, system shall be completely drained, leaks repaired and
retested. No portion of the system shall bé €¢oncealed until system is certified to be free of leaks. Authority having
jurisdiction shall be present during testings Contractor shall make proper notice of authorities to obtain testing
observation as needed for project schedulé. Contractor shall notify owner 24 hours in advance of all tests to allow
owner’s observation at their discretion.

C.  Flexible hose fittings shall be permitted for installation in lay-in ceilings where allowed by local authority having
jurisdiction.

D.  Contractor shall furnish spare sprinkler heads of each type used in the project. If quantity of head is less than or
equal to 300, provide six spare heads. If quantity of head is greater than 300, provide twelve spare heads.
Contractor shall provide emergency spare cabinet, and shall locate cabinet in mechanical room as directed by
owner or where indicated on plans.

E.  Sprinkler heads shall be centered in ceiling tiles where installed in lay-in ceiling.

F.  Sprinkler heads shall be centered between rows of lights and coordinated with HVAC diffuser and grille locations.
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G. Sprinkler piping shall be installed tight to bottom of floor deck or roof structure above and closely coordinated
with other trades. Installation at bottom of structural members such as bar joists shall only be performed if all
other trades are coordinated with sprinkler piping and location of piping does not interfere with the installation of
other trades.

H.  Where all sprinkler piping cannot be installed in bar joists dueto solid building structural members. Sprinkler
piping system shall be designed with lines routed perpendicular to building structure in no more than one location.
Branches shall tee off of top of main line to accommodate installation of branch piping at bottom of roof deck.

l. Sprinkler piping shall be concealed in all areas in which@drywalhor lay in ceiling is specified. Contractor shall seek
clarification from A/E for any areas in which they wish to expose piping.

J. Installation location of all sprinkler piping and héads.shall aécount for all ductwork, conduit@r piping intended to
be routed through structure. Sprinkler pipingdocated ifi ¢onflict with other trades will require relégation unless
physical limitations prohibit alternate installation.

K. Electrical tamper and flow switches are not shown but are required. Contractor shall provide switches at all valves
in system as required and shall provide the Wiring for connection to'thefire alarm system or alarm communicator
as applicable.

L. Provide all flow switches, gongs, bells, hdins, ef¢. as required by local authority having jurisdiction regardless of
indication on plans.

M. Install system with drains for completersystem draindge.

N.  Pressurize and check pre action §prinkler system giping/@nd air pressure maintenante devices or air compressors
where applicable.

0. Do notinstall pendant or sidewall wet sprinklérs in areas subject to.freezing.

Where applicable, do netiinterrtipt existing sprinkler service to facilities 6ccupied by owner or others unless under
the following conditions andthen only after arranging to provide tempeorary service:

1.  Notify Architéct no fewer than seven days.of proposed intérfuption of existing service.
2. Do notfroceed with interruption of existing servicé without written permission of owner or owner’s agent.
1.3 SUBMITTAL REQUIREMENTS

A.  All subriittal documents shall'bear.the seal and sighature@f the contractor’s design engineer, licensed to design
fire suppression.sprinkler systems inthe jurisdiction encompassing the project location.

B.  Prgvidecaled layout drawings indicating locations of piping runs, sprinkler heads, slopes of horizontal runs, head
elevations, wall and floor penetrations and cennections. Indicate adjacent equipment, and fixtures on plan to
depict clearances with all other trades.

C.  Submittals of required wiring shall be in€luded inthe submittal package and sent to the local Authority.
1.4 CERTIFICATION AND INSPECTION

A. The fire protection engineer of recérd shall inspect the system installation for conformance with design and all
applicable code requirements. Gontracto shall submit report indicating all deficiencies or conflicts a minimum of
two weeks prior to substantial completion! Report shall bear seal and signature of engineer of record. All work
required to correct deficiencies, conflicts and errors noted in the report shall be performed by installing contractor
at no additional expense. As built records of all hydraulic calculations shall be revised to include and any all
additions and modifications and shall bear the seal of the engineer of record.

B. Provide certification upon completion of installation of sprinkler system indicating system is in compliance with
and has been tested in accordance with applicable NFPA standards.

1.5 QUALIFICATION

A.  Fire protection work shall be installed by a contractor with a minimum of three years of successful installation
experience. Project experience shall include projects of similar scope and size to the project depicted on drawings.
Contractor shall hold all licenses and certifications required in local jurisdiction.
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1.6 HEAD TYPE SCHEDULE:

A.  Finished Areas: Concealed
B.  Areas with exposed Ceiling and No Structure: Exposed
C. Side wall: Semi Recessed

D.  Areas Subject to Abuse — Gyms, Locker Rooms, All other‘areas noted on plans:  Exposed with Cage
1.7 EXISTING SPRINKLER SYSTEM MODIFICAITONS:

A.  The existing building sprinkler system shall be modifiedto provide adequate protection for the proposed
renovated space. The existing system shall be réviewéd by licensed professional engineerfo determine the
extent of the modifications necessary. Where:mmodifications are required, the sprinkler system shall.be designed
by and bear the seal of a professional engineer licénsed by the applicable state. The firegprinklér system
contractor shall provide drawings for a fire sprinkler system per NFPA-13 which are sedled and sighed by a
professional engineer licensed in the applicable state. All piping from the “point of service” including the
underground used for the sprinkler standpipe system must bé installed by a registeféd sprinklér contractor. Shop
drawings for sprinkler system, undergfound water supply including hydraulic calctilations and fire alarm system
shall be submitted for a separate review and approval.

PART 2 —PRODUCTS
2.1 SPRINKLER HEADS

A.  Temperature rating of fusible link shall be appropriate for@pplication and ambient condition of area in which the
head is located.

B.  Finish:
1. Concealed:Brass Unplated headsWithicover plate and frim to mateh ceiling color.
2. Semi Recessed: Brass pendant heads with all parts fifiished with.polished chrome.
3.  Exposed: BrassUnplated he@ds.
2.2 PROTECTIVE CAGE
A. Description: Hard wire steel cage withi.clear chromate finish over zinc plating.
2.3 FLEXIBLEHOSEFITTINGS

A.  Hoses shallbbe type 304 braided stainless stéel With fully welded non-mechanical fittings. Hoses shall be factory
leak tested, limited to a maximum length of threé feet, with a maximum pressure rating of 175 PSI. Minimum size
shall be 17

B.  Hoses shall attached to lay-in ceiling grid with multiport style galvanized ceiling bracket with self securing fasteners
to security hose to grid and tamper resistantscféws.

C.  Hoses and fittings shall comply with all NEPA requirements and performance requirements of Factory Mutual 1637
and UL 2443.
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220500 - COMMON WORK RESULTS FOR PLUMBING

PART 1 — GENERAL REQUIREMENTS AND EXECUTION REQUIREMENTS
1.1 CODE SECTIONS & INDUSTRY STANDARDS
A. 2012 International Mechanical Code
2012 International Building Code
2012 International Plumbing Code

2011 National Electric Code

m o o w

ADA — American Disabilities Act

-

ANSI — American National Standards Institute

ASHRAE — American Society of Heating Refrigerating and Air Conditioning Engineer§

o

ASTM — American Society of Testingdatefials

NFPA — National Fire Protection Association

—

NEMA — National Electrical Mafiufactures Association

K. OSHA — Occupational Safety and Health Act

L. UL-Underwriter’s Laboratories

M. All codes listed on architectural Code Referehce Sheet or project cover.sheet,
1.2 GENERAL

A.  Provide all work in accordance with applicablé codes, rules, érdinafces, and regulations of local, State, and Federal
Governments and othef Authorities Having Jurisdiction (AHJ).

B.  This Division requires the furnishing and installing of compléete functioning systems, and each element thereof, as
specified grindicated on the drawings and specifications or reasonably inferred; including every article, device or
accessory (whéther or not specifically called for by jtém] reasonably necessary to facilitate each system functioning
as indicated by the design and the equipment specifiedElements of the work include materials, supervision,
supplies, equipment, transportation, and utilities.

C.  The draWings have been prepared diagrammatically ifitended to convey the scope of work, indicating the intended
general arrangement of the equipment, fixtures, piping, etc. without showing all the exact details as to elevations,
offsets, control lines, and other installation requirements. The contractor shall use the drawings as a guide when
laying out the work and shall verify that faterials and’equipment will fit into the designated spaces, and which,
when installed per manufacturers requirements, will ensure a complete, coordinated, satisfactory and properly
operating system. Plans shall not be scaled

D.  Contractor shall coordinate with all 6ther trades to ensure that all required project components are included in
project bid.

E.  Ifin any case the plans or specifications conflict with either manufacturer’s requirements or minimum code
requirements the information on plans and specifications shall be superseded by manufacturers and code
requirements.

F. If in any case the plans or specifications conflict with themselves, the most stringent of the conflicting information
shall be the basis for bid. Contractor shall seek clarification of all conflicts prior to bid.

G. All change order requests shall be accompanied with itemized tabular breakdown of all materials and labor
associated with installation of all associated materials for review of the design team. Lump sum pricing will not be
accepted.

H.  Contractor shall refer to each drawing and specification section in construction document set. No bids shall be
submitted without review of all construction documents.
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1.3

1.4

1.5

1.6

1.7

. Contractor shall provide heat trace cable for all piping installed in areas subject to freezing temperatures.

J. All water lines serving flush valves shall be equipped with hammer arrestors. A single hammer arrestor shall be
allowed to be installed on piping main serving a group of flush valves.

K. All pipe sizes indicated in this specification are nominal pipé€ sizes (NPS).
LOCAL CONDITIONS
A.  Visit site and determine existing local conditions affecting work in contract.

B.  Failure to determine site conditions or nature of existing or new construction will not be considereda basis for
granting additional compensation.

ALLOWABLE MANUFACTURERS
A.  Allowable manufactures for all products listeédin division 22 are listed on “Schedule of Manufacturers” on plans.
SUBMITTAL REQUIREMENTS
A.  Submittals for products in division 22 shall include the following itéms.
1.  Product data showing type, model‘'and constructiofi characteristics of product:
2. Layout drawings for any systéms requiring interconnection 6f various system components.
3. All other documentatiof required to show cofmpliance with the spe€ifications,

B.  The contractor shall provide a schedule of submittals indicating dates,on which @ach submittal will be provided to
design team for review. Schedule shall be submitted 10 working days in‘advance of delivery of first submittal for
review.

C.  Contractor shall allow a mifimum of ten wiorking days for designteam of féview of submittals.
WARRANTY REQUIREMENTS

A.  Unless noted elsewheré in the specifications, all work shall be warrantied for a period of not less than one year
from the date of substantial completion:The contractorShall provide work at no additional cost to correct any
deficiencies.in their work that were identified to have been present during the warrantied period.

B.  The follewing additional itemg shall'be guaranteed;
1. /Pipingshall be free from obstructions, holes or breaks 6f any nature.
2./ Insulation shall be effective.
3. Propercirculation of fluid in each pipifig system.

C.  The above guarantees shall include bothdabor and material; and repairs or replacements shall be made without
additional cost to the Owner.

D.  Anyremedial work as a result of the abové*meritioned items shall be performed promptly, upon written notice
from the Architect or Owner.

DEMOLITION

A.  Where demolition work is required contractor shall disconnect, demolish and remove plumbing systems,
equipment and components indicated to be removed.

B.  All patching of piping and other fixtures shall be performed with materials matching existing conditions and
reinsulated to maintain performance of previous conditions.

C. All equipment to be removed and reinstalled shall be disconnected, with services capped, cleaned and stored for
reconnection.

D.  Owner shall have first right of refusal for all materials being removed.

E.  If pipe, insulation, or equipment to remain is damaged or unserviceable, remove damaged or unserviceable
portions and replace with new products of equal capacity and quality.
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F.  Where demolition process has caused damage to equipment, fixtures, piping and other devices to remain, these
items shall be repaired at contractor’s expense to the approval of the Architect.

1.8 INSTALLATION

A.  All equipment in division 22 shall be installed according to manufacturer’s requirements and minimum code
requirements. If an any case the plans or specifications are ifi conflict with either manufacturer’s requirements or
minimum code requirements the information on plans and specifications shall be superseded by manufacturers
and code requirements.

B.  Apply firestopping to penetrations of fire rated floof'and wall @ssemblies for electrical installationsto restore
original fire resistance rating of assembly.

C.  No combustible materials shall be allowed in returin@irpleéhum regardless of indication on plans:

D.  If mounting heights or other location criterid are not indicated, arrange and install components and equipment to
provide maximum possible headroom consistent with these requiféments.

E. Install all equipment to facilitate service, mainténance and repair of replacement of cemponénts of both plumbing
equipment and other nearby installations.._ Connect in such a way as.to facilitate future disconnecting with
minimum interference with other itéms if the yicinity.

1.9 TEMPORARY FACILITIES

A.  Contractor shall provide tempérary facilities as required for ¢onstruction ¢f the project. Temporary facilities shall
include temporary water service:and distribution, £lectrical power and lighting service, heating cooling and
ventilation, telephone and data service, and sanitary facilities including drinking.water.

B.  Permanent HVAC equipment shall not be used.to heat, cool or ventilate the facility during construction.

C.  Whether during a reriovation or/a phased gonstruction project, the contractor shall include all temporary facilities
to maintain functionality and sliitable spate conditions in all aréas of a building that are occupied by the owner
while construction activities.are underway:

D.  The contractor shall'provide temporary faciliti€s as require@to maintain a safe working environment and to
protect all building matérials and provide.spacé conditions within range required for material installation.

E. Provide temporaryventilation required by construction activities for curing or drying of completed installations or
for protecting installed construction from adverse effects of high humidity. Select equipment that will not have a
harmfuleffect onéompleted installations or eleménts béing installed. Coordinate ventilation requirements to
prodiice ambient,condition required aind minimize ‘enérgy cdnsumption. Provide dehumidification systems when
requiredo reduce substrate moisture levels to'level required to allow installation or application of finishes.

F. Keep temperary services and facilities clean/@nd neatin appearance. Operate in a safe and efficient manner.
Relocate temporary services and facilities as the'Waork progresses. Do not overload facilities or permit them to
interfere with progress. Take necessary fifé-prevention measures. Do not allow hazardous, dangerous, or
unsanitary conditions, or public nuisances to develop or persist on-site.

PART 2 —PRODUCTS
2.1 DIELECTRIC FITTINGS

A.  Combination fitting of copper alloy and feffous materials with threaded, solder-joint, plain, or weld-neck end
connections that match piping system materials.

B.  Dielectric Unions: Factory-fabricated, union assembly, for 250 psig minimum working pressure at 180 deg F.

C. Dielectric Flanges: Factory-fabricated, companion-flange assembly, for minimum working pressure as required to
suit system pressures.

D. Dielectric Couplings: Galvanized-steel coupling with inert and noncorrosive, thermoplastic lining; threaded ends;
and 300 psig minimum working pressure at 225 deg F.

E.  Dielectric Nipples: Electroplated steel nipple with inert and noncorrosive, thermoplastic lining; plain, threaded, or
grooved ends; and 300 psig minimum working pressure at 225 deg F.
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2.2 SLEEVES

A.

Sleeves shall be constructed from the following materials at contractor’s option.
1.  Galvanized steel round tubing, closed with welded longitudinal joint.
2. Schedule 40 Steel Pipe.

3.  DUCTED RETURN ONLY — Schedule 40 PVC pipe.

2.3 ESCUTCHEONS

A.

3.  Split-Casting, Cast-Brass with cedled hinge and s
2.4 GROUT
. ASTM C 1107, grade B, nonshri metallic, h

Manufactured wall and ceiling escutcheons and f es, with an ID to closely fit around pipe, t d
insulation of insulated piping and an OD that co c s opening.

Options:
1. One-Piece, deep-drawn, box-shaped b mlished ne-plated finish. O
2. One-Piece, Cast-Brass with set sc hed chre ish.
oIishekhi finish.
c ment
Characteristics: Post-harden me-adjustinQﬂng, noncorr , nongaseous, and recommended for
interior and exterior applications. :

o
Design Mix: 5000 psi, 28-day compressive stréngth.

Packaging: PremixedWackage
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220523 — VALVES FOR PLUMBING PIPING
PART 1 — GENERAL REQUIREMENTS AND EXECUTION REQUIREMENTS
1.1 INSTALLATION REQUIREMENTS

A.  Prior to installation, examine valve interior for cleanliness. Operate valves to ensure proper operation. Examine
guides, seats, threads and flanges to ensure there are né conditions that could cause valve malfunction or leakage.
Do no attempt to repair defective valves; replace with.new valves.

B. Install valves with unions or flanges at each piece of équipment arranged to allow service, maintenance and
equipment removal without system shutdown. Ldcate #/alves for easy access and provide separate support where
necessary.

C. Install valves in position to allow full stem movement. Install valves in horizontal piping with stem at or above

center of pipe.

D. Install necessary valves within piping systems.to provide requifed flow €ontrol and to allowriseldtion for inspection,
maintenance and repair of each piece of equipment of fixturé and/©n each main and branch service loop.

E.  Valves 2” and smaller have screwedend £onnettions as reguiréd.by associated piping materials unless otherwise
noted. Valves 2.5” and larger shall havé flangéd or butt'weld ends as scheduléd.

F.  Valves shall be the same size ag'@adjacent piping. Reduced Valve size will not'be allowed unless specifically noted.

G. Valve pressure and temperaturératings shall not be less than indicated ahd\as required for system pressures and
temperatures.

1.2 GENERAL VALVE APPLICATIONS
A.  If valve applications are not.not€d, use thefollowing:
1.  Shutoff serviee:Ball, Butterfly valves
B.  Valves shall be sized the same as upstream piping unless otherwise noted.
C.  Actuator type valves:
1. Handwheel for valves other than guarter-turn types
2. Handleverfor quarter-turiValves 6” and smaller
D. Valyes indnsulated Piping: (shall be provided with:2” stenréxtensions and the following)

1. BallValves shall be provided with an extended-opérating handle of non-thermal-conductive material and
protective sleeve that allows operation of valve without breaking the vapor seal or disturbing insulation.

1.3 VALVE ENDS SELECTION
A.  Select Valves with the following ends or types of/connections:
1.  Copper tube 2” and smaller;<Solder ends, threaded ends
PART 2 —PRODUCTS
2.1 BALL VALVES

A. Bronze Ball Valve: Apollo series 77-14X-01 ball valve. Class 150 valve. Valve shall conform to standard MSS SP-110.
Body design shall be two piece, bronze with threaded ends, stainless steel ball and stem, Teflon seats and full
porting. For potable water uses, valve shall be lead free, certified to NSF/ANSI 61 of NSF/ANSI 372.
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220529 — HANGERS, SUPPORTS AND VIBRATION ISOLATION FOR PLUMBING PIPING AND EQUIPMENT
PART 1 — GENERAL REQUIREMENTS AND EXECUTION REQUIREMENTS
1.1 PERFORMANCE REQUIREMENTS

A.  Design supports for multiple pipes, including pipe stands, capable of supporting combined weight of supported
systems, system contents and test water.

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

C.  Design seismic restraint hangers and supports fof pipifig and equipment. Obtain approval from authorities having
jurisdiction where required by local requirements.

1.2 INSTALLATION OF HANGERS AND SUPPORTS

A. Install hangers, supports, clamps and attachments.to support piping preperly from building structure. Do not
attached to ceilings, equipment, ductwork, €onduit or other fon-stfuctural elements such asfloor or roof decking.

B.  Hangers, supports, clamps and attachmen(s shall comply with-MSS SP-58. Arrange for grouping of parallel runs of
horizontal piping supported together on'field-fabricated; heavy-duty trapeze hangerswhere possible. Install
supports with maximum spacing specified within Divisidn 22 piping sections. Where pipifig of various sizes is
supported together by trapeze/fiangers, space hangers for smallést pipe sizé orinstall intermediate supports for
smaller diameter pipe as specified above for individual pipe hangers.

C. Install building attachments within ¢onherete or to stfuctural steel. Spaee attachménts within maximum piping span
length specified in Division 22 piping sections. Install addifional attachments.at concentrated loads, including
valves, flanges, guides, strainers, expansion jéints, and at changes in.direction of piping as specified in Division 22
piping sections. Install €oncretednserts beforeconcrete is placed; fastéminsert to forms. Where concrete with
compressive strength less than'2,500 psi is indicatéd, install reinforcing bars through openings at top of inserts.

D. Install hangers arid supports completedwith necessary inserts, bolts, rods, nuts, washers and other accessories.
Provide two nuts on threaded suppofts to seclrely fasten the support.

E.  Field fabricated heéavy duty steel trapezé supports shall be fabricated from steel shapes selected for loads required.
Weld steekin-accordance with AWS D=1.1.

F. Install appropriate types of hangers and supports to allow €ontrol movement of piping systems, to permit freedom
of mavementbetween pipe anchors, and to facilitate.attion of expansion joints, expansion loops, expansion bends
and&imilar.units.

G. Install hangers and supports so that piping live.and deadloading and stresses from movement will not be
transmitted to connected equipment.

H. Install hangers to provide indicated pipe&lopesand so that maximum deflection of piping allowed by ASME B31.9
is not exceeded.

. Insulated piping:

1. Riser Clamps: Attach riser ¢lamps, in€luding spacers, to piping with riser clamps projecting through
insulation. Do not exceed pipe stresses allowed by ASME B31.9. Do not use riser clamps to support
horizontal, insulated piping. Sealinsulation for hot piping and protect vapor barrier for cold piping as
specified in Division 23 “HVAC Insulation”.

2. Insulation protection shield: Install insulation protection shield and high density insulation, sized for the
insulation thickness used as specified in insulation schedule. Install a minimum 8” long section at each
support point, top and bottom halves or the pipe of same thickness of insulation used.

J. Pre-engineered Support Strut Systems: Channel strut systems can be used at the Contractors option in lieu of
individual hangers for horizontal pipes. Space channel strut systems at the required distance for the smallest pipe
supported. Provide channel gauge and hanger rods per the manufacturer’s recommendations for the piping
supported. Where strut systems are attached to walls, install anchor bolts per manufacturer’s recommendations.

1.  Uninsulated copper pipe: Install with plastic galvanic isolators.
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2. Insulated Tube or Pipe: Install with 360 degree insulation protection shields or pre-engineered thermal
hanger shield inserts.

1.3 INSTALLATION OF ANCHORS

A.

Install anchors at proper locations to prevent stresses from/@xceeding those permitted by ASME B 31.9 and to
prevent transfer of loading and stresses to connected equipment.

Fabricate and install anchors by welding steel shapes, plates.and bars to piping and to structure. Comply with
ASME B 31.9 and with AWS Standards D1.1.

Where expansion compensators are indicated, install anchors in accordance with expansion unit manufacturer’s
written instructions to control movement to conipensators;

Anchor spacing: Where not otherwise indicatédpinstall @nchors at ends of principal pipe runs;at intésmediate
points in pipe runs between expansion loops and bends. Make provisions for preset of ahchors asrequired to
accommodate both expansion and contraction of piping.

1.4 INSTALLATION OF PIPE ALIGNMENT GUIDES

A.

Install pipe alignment guides on piping thatadjoins expansioen.joints @asrequired by expansion’joint manufacturer
and elsewhere as indicated on plans and specification se€tions to eliminate binding and torsional stress on piping
systems. Where not otherwise indicated, install guides as required by ASME B'31.9. Anchor guides to building
substrate.

1.5 EQUIPMENT SUPPORTS

A.

Fabricate structural steel supports to suspend equipmentfrom structliré above or support equipment from floor.
Place grout under supports for piping and equipment.

1.6 ADJUSTING

A.

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

Clean all welds:and touch up paint to match factory finish‘of all materials or color and finish of adjacent materials
when supports andadjacent elements aré painted.

Adjust vibration isolators after.piping systém is at operating weight.

Adjust.limit stops on restrained spfihg.isolators to mount equipment at normal operating height. After equipment
installation is complete, adjust limit stops so they are out.of €ontact during normal operation.

Adjustactive height of spring isolators and adjust restraints to permit free movement of equipment within normal
mode of‘@peration.

PART 2 —PRODUCTS

2.1 STEEL PIPE HANGERS AND SUPPORTS

A.

Comply with MSS SP-58 types 1-58 factory fabricated components. Hangers shall be pre-galvanized or hot dipped.
Where non-metallic coatings area indicatet provide plastic coating, jacket or liner.

Where hangers are installed in a corrosive’@nvironment or outdoors, hangers and supports shall be type 304
stainless steel.

2.2 TRAPEZE PIPE HANGERS

A.

Trapeze hangers shall comply with MSS SP-69 and shall be 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.

2.3 THERMAL HANGER SHIELD INSERTS

A.
B.

Inserts shall have 100 PSI minimum compressive strength and shall be encased in sheet metal shield.

For trapeze and clamped systems, insert and shield shall cover entire circumference of pipe.
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C.  For clevis hangers, insert and shield shall cover lower 180 degrees of pipe.

D. Insert length shall extend 2” beyond sheet metal shield for piping operating below ambient air temperature.

PLUMBING HANGERS AND SUPPORTS 220529 -3



220553 -
PART 1
11

1.2

1.3

IDENTIFICATION FOR PLUMBING PIPING AND EQUIPMENT
— GENERAL REQUIREMENTS AND EXECUTION REQUIREMENTS
VALVE IDENTIFICATION

A.  Provide valve tag on every valve and control device in each piping system. Exclude check valves, valves within
factory fabricated equipment units, plumbing fixtures afd equipment and similar rough-in connections of end-use
fixtures and units.

B.  List each tagged valve in valve schedule for each piping system. And provide valve schedule to 6wher in operations
and maintenance manuals.

PLUMBING EQUIPMENT IDENTIFICATION

A. Install engraved plastic laminate sign or plastic equipment marker on or near each majgr item of plumbing
equipment and each operational device as specified herein if not 6therwise specified for.each item or device.
Provide signs for the following general categories of equipmerit and opérational devices:

1 Main control and operating valyés, including safety devices and hazardous gnits suchas gas outlets.
2 Meters, gauges, thermometers and similar units.

3 Pumps

4.  Heat exchangers

5 Water heaters, tanks and pressure vessels.

6 Strainers, water treatment systems and Similar equipment.

B.  Where lettering larger thanl” héight is neéded for proper identification bécause of distance from normal location
of required identification, stenciled signs may be provided in liéu of éngraved sign at contractor’s option.

C.  Lettering shall be minimum 1/4” high‘Where viewing distance is leSs than 2’-0”; 1/2” high for distances up to 6’-0”
and proportionately larger for greater distances. Secondary lettering shall be 2/3 to 3/4 of size of the principal

lettering.
PIPING IDENTIFMCATION
A. Install pipémarkerson each pipingsystem and include afrows to show normal direction of flow.
B. Install pipemarkers where piping is exposed toAliew, coneealed by only a removable ceiling system, installed in

machiné rooms, installed in accessible maintenance spaces and exterior non-concealed locations.
1.  Withia's feet of each valve and control device.

2. Within 5 feet of each branch, excldding take-offs less than 25 feet in length for fixtures or equipment
connections; mark flow direction af each pipe at branch connection.

3. Within 5 feet where pipes pass. throughwalls, floors or ceilings or enter non-accessible enclosures. Provide
identification on each side gf wall, floor or ceiling.

4.  Ataccess doors, manholes'and similar access points which permit view of concealed piping.
5.  Within 5 feet of major equipment items and other points of origination and termination.

6.  Spaced intermediately at maximum spacing or 50’ along each piping run. Spacing shall be reduced to 25’ in
congested areas of piping and equipment where there are more than two piping systems or pieces of
equipment.

C. Provide identification on the following systems; domestic cold water, domestic hot water, domestic hot water
recirculation, lawn irrigation, sanitary waste, storm water, vent and natural gas piping.
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PART 2 —PRODUCTS

2.1 ENGRAVED LAMINATE SIGN

A.

Provide engraving stock melamine plastic laminate, complying with FS L-P-387, in the sizes and thickness indicated,
engraved with the engravers standard letter style of the sizés.and wording indicated. Signs shall be black with
white core except as otherwise noted and shall be punched for mechanical fastening except where adhesive
mounting is necessary because of substrate.

Thickness shall be 1/16” for units up to 20 square inchésor.8”in length and 1/8” for larger units.

Signs shall be fastened with self-tapping stainless steel screws, except contact type permanent adhesive where
screws cannot or should not penetrate the substfate.

2.2 PLASTIC VALVE TAGS

A.

B.

Provide manufacturer’s standard solid plastic valve tags with printed enamel lettering With systém abbreviation in
approximately 3/16” high letters and sequenced valve numbers approximately 3/8” high'and with 5/32” hole for
fastener

Tags shall be 1-1/8” square white tags with black lettering,

2.3 PAINTED IDENTIFICATION

A.

B.

Painting where allowed shall bé performed using stafidard fiberboard sten€ils, prepared for required applications
with letter sizes generally comiplying with recommendations of ANSI A131 for piping and similar applications.
Minimum letter height shall be 1.25% high for ductwoerk and equipment and 0.75” High for access door signs and
similar operational instructions.

Paint shall be exterior type, oil based, black paint.

2.4 PLASTIC TAPE PIPE MARKERS

o 0w

Provide manufactlrer’s standard color<€odéd pressure sensitive viryl tame not less than 3 mils thick.
Tape width shall be 1.5” for pipes less than 6” in diameter/and 2.5 wide for larger pipes.
Colors shall comply with ANSI A13:1.exceptWhere noted otherwise.

Lettering shall' be manufacturer’sistandard pre-printéd nomenclature which best describes piping system in each
instance, as.selectéd by A/E in cases.of variance with namies shown or specified. Abbreviate system names only as
necessary for €ach application length.

Print each pipe marker with arrows indicating direction.of flow, either integrally with piping system service
lettering or.as a separate unit of plastic.
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220700 — PLUMBING INSULATION
PART 1 — GENERAL REQUIREMENTS AND EXECUTION REQUIREMENTS
1.1 GENERAL

A.  Provide necessary materials and accessories for installation of insulation for plumbing and mechanical systems as
specified and/or detailed on drawings. Insulation type, jackét;;and thickness for specific piping systems or
equipment shall be as listed in this specification section,

B.  Products or their shipping cartons shall bear label ifidicating their flame and smoke ratings. Treatments of jackets
or facings for impart flame and smoke safety shall' be pérmanent. Use of water soluble treatments such as corn
paste or wheat paste is prohibited. This does not exeliide approved lagging adhesives.

C. Install insulation over clean dry surfaces with jeints firmly butted together. Insulation at€guipment, flanges,
fittings, etc. shall have straight edges with Box:type joifits with corner beads as required. Where plumbing and
heating insulation terminates at equipment or'unions, taper insgtilation.at 30 degree angle.to pipé with one coat
finishing cement and finish same as fittifigs. Total insulation system/&hall have neatémooth @ppearance with no
wrinkles, or folds in jackets, joint strip§, or fitting covers. Seal buttjoints at maximum intérvals of 45 feet to
prevent vapor barrier failures from peingdransmitted to adjoining insulations se€tions.

D. Undamaged insulation systems on coldsurface piping ahd equipment shall pérform theirintended functions as
vapor barriers and thermal insulation without premature deteriofation or vapor barrier. Contractor shall take
every reasonable precaution to proyide insulation systems with continuois unbrokén vapor barriers.

E. Products shall not contain asbestos, lead, mercury ormiercury compounds.
1.2 QUALITY ASSURANCE

A.  Flame/Smoke Ratings: Provide composite Plumbing insulation (insulation,.jackets, coverings, sealers, mastics and
adhesives) with flame-spreadiindex of 25@r less, and smoke-devéloped index of 50 or less, as tested by ASTM E 84
(NFPA 255) methadh

1.  Exception: Outdeor Plumbing ifisulation'may have flame spread index of 75 and smoke developed index of
150.

B. Replace damaged-insulation which cannot be repaired‘satisfactorily, including units with vapor barrier damage and
moisture satUrated units.

C. Insulation‘installer shall advise contractor of required.grotection for insulation work during remainder of
construction period, to avoid damage and deterioration.

D.  All extérior piping insulation shall be painted.with ultravielet-resistant paint. Color as selected by architect.
E. Provide an aluminum jacket over all exterior piping:
1.3 PIPING INSULATION INSTALLATION

A. Install insulation products in accordance with manufacturer's written instructions, and in accordance with
recognized industry practices to enstife that insulation serves its intended purpose.

B. Install insulation materials with Smooth and even surfaces. Insulate each continuous run of piping with full-length
units of insulation, with a single cut piece{o complete run. Do not use cut pieces or scraps.

C. Clean and dry pipe surfaces prior to insulating. Butt insulation joints firmly together to ensure a complete and tight
fit over surfaces to be covered.

D.  Maintain integrity of vapor-barrier jackets on cold pipe insulation, and protect insulation with shields to prevent
puncture or other damage. Provide high density insulation of material as specified herein and of length equivalent
to pipe shield. Provide pipe hangers sized for the pipe outside diameter plus insulation thickness. Seal butt joint
between insulation and high density insulation with wet coat of vapor barrier lap cement.

1.  Exception for vertical piping: Provide clamps sized for the outside diameter of the vertical pipe and extend
clamp through insulation. Seal penetrations of insulation and vapor barrier with wet coat of vapor barrier lap
cement.
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Insulation Installation on Fittings, Valves, Strainers, Flanges, and Unions:

1. Install insulation over fittings, valves, strainers, flanges, unions, and other specialties with continuous
thermal and vapor-retarder integrity unless otherwise indicated.

2. Insulate pipe elbows using preformed fitting insulatiofior mitered fittings made from same material and
density as adjacent pipe insulation. Each piece shall be butted tightly against adjoining piece and bonded
with adhesive. Fill joints, seams, voids, and irregular surfaces with insulating cement finished to a smooth,
hard, and uniform contour that is uniform with adjoining pipe insulation.

3. Insulate tee fittings with preformed fitting inglilation or sectional pipe insulation of same material and
thickness as used for adjacent pipe. Cut sectional‘pipe insulation to fit. Butt each section closely to:the next
and hold in place with tie wire. Bond pieces with adhésive.

4. Insulate valves using preformed fitting insulation of sectional pipe insulation of sapi& material, density, and
thickness as used for adjacent pipe. OVerlap adjoining pipe insulation by not less/than two times the
thickness of pipe insulation, or one pipe diameter, whichegVer s thicker. For valves,insulate up to and
including the bonnets, valve stuffiig-boxstuds, bolts, and nuts. Fill joints, seams, and ifrégular surfaces with
insulating cement.

5. Insulate strainers using prefofmed/fitting insulation or sectional pipe insulation of same material, density,
and thickness as used for adjacent pipe. Overlap ddjoining pipe insulatién by notless than two times the
thickness of pipe insulatiofi, 0f'one pipe diameter, whichevér is thickeri Fill joints, seams, and irregular
surfaces with insulating £ement. Insulate strajfiers so strainer basket flange o plug can be easily removed
and replaced without damaging the insulatioh andjacket. Provide a rémovab]é reusable insulation cover. For
below-ambient services, providea design thatmaintains vapor barrier.

6. Insulate flanges and unions using a section of oversized preformed pipe insulation. Overlap adjoining pipe
insulation by natiless than two times the thickness of pipe insulation, of one pipe diameter, whichever is
thicker.

7.  Cover segméntédinsulated surfaceswith a layer of finishing cemeéntand coat with a mastic. Install vapor-
barrier mastic for below-ambiefit services and a breather mastic for above-ambient services. Reinforce the
mastic with fabric-reinforcing mésh. Trowel the mastic to a smooth and well-shaped contour.

8.  Stencil or label the outside insulation jacket of eath unionwith the word "union." Match size and color of
pipé labels.

Insulate instrument connections forthermometers, pressure gages, pressure temperature taps, test connections,
flow/meters, sensors, switches, and transmitters oninsulated pipes. Shape insulation at these connections by
tapéring/it to and around the connection with insulating‘€ement and finish with finishing cement, mastic, and
flashing sealant.

Install removable insulation covers at locations ifidicated. Installation shall conform to the following:

1. Make removable flange and uniofi insulatioh from sectional pipe insulation of same thickness as that on
adjoining pipe. Install same insulation jackét as adjoining pipe insulation.

2. When flange and union coversi@re made from sectional pipe insulation, extend insulation from flanges or
union at least two times thé insulatién thickness over adjacent pipe insulation on each side of flange or
union. Secure flange coveriin place with stainless-steel or aluminum bands. Select band material compatible
with insulation and jacket.

3. Construct removable valve insulation covers in same manner as for flanges, except divide the two-part
section on the vertical center line of valve body.

4.  When covers are made from block insulation, make two halves, each consisting of mitered blocks wired to
stainless steel fabric. Secure this wire frame, with its attached insulation, to flanges with tie wire. Extend
insulation at least 2 inches over adjacent pipe insulation on each side of valve. Fill space between flange or
union cover and pipe insulation with insulating cement. Finish cover assembly with insulating cement applied
in two coats. After first coat is dry, apply and trowel second coat to a smooth finish.

Extend piping insulation without interruption through walls, floors and similar piping penetrations, except where
otherwise indicated.
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1.4 EQUIPMENT INSULATION
A. Cold equipment (below ambient temperature):

1.  Insulate drip pans under chilled equipment and roof drain bodies with either 1” elastomeric flexible
insulation or 2” fiberglass for surfaces above 35 deg For 3” fiberglass for surfaces 35 deg F or lower.

B.  Hotequipment (above ambient temperature):
1. Insulate hot water storage tanks and expansion/compréssion tanks with 1” flexible elastomeric insulation.

C. Install equipment thermal insulation products in ag€ordance with manufacturer's written instructiohs, and in
compliance with recognized industry practices to/&nsufé thatinsulation serves intended purpose.

D. Install insulation materials with smooth and eyen surfaces and on clean and dry surfaces. Redo p@orly fitted joints.
Do not use mastic or joint sealer as filler for gapping.joints and excessive voids resultingdfom poer workmanship.

E. Maintain integrity of vapor-barrier on equipment insulation and'protect it to prevent puhcture afid other damage.
F. Do not apply insulation to equipment, breechings, or stacks while hHot.

G. Apply insulation using the staggeredjoint/methed for bothi§ingle and double layér construction, where feasible.
Apply each layer of insulation separately.

H.  Coatinsulated surfaces with layér of insulating cement, troweled(in workmahlike manner, leaving a smooth
continuous surface. Fill in scored blgck; séams, chipped edges and depressions, and cover over wire netting and
joints with cement of sufficient thickness to remayve surface irregularities.

. Cover insulated surfaces with all-service jacketing neatly fitted and firmly Secured. Lap seams at least 2". Apply
over vapor barrier where applicable.

J. Do not insulate boiler manholes; handhole§, cléanouts, ASME stamp, and manufacturer's nameplate. Provide
neatly beveled edge at interruptions of insulation.

K. Provide removable insulation sections to cover parts of equipment which must be opened periodically for
maintenance;.include méetal vessel cGvers, fasténers, flangés, frames and accessories.

L. Equipment Exposed te Weather: Protect outdoor insuldtion ffom weather by installation of weather-barrier mastic
protective finish, or jacketing, as recommended by the manufacturer.

1.5 INSULATION APPLICATION SCHEDULE

A. Domestic/Cold Water (Up to 1.25") Elastommeric 0.5” Thickness
B.  Domestic.Cold Water (Above 1.25”) Elastomeric 1” Thickness
C.  Domestic Hot Water (Up to 1.25”) Elastomeéric 1” Thickness
D. Domestic Hot Water (Above 1.25”) Elastomeric 1.5” Thickness
E.  Domestic Hot Water Recirculation Elastorfieric 1” Thickness
F.  Vent Piping (Within 6’ of roof outlét) Elastomeric 0.5” Thickness
G. Condensate Drain Elastomeric 0.5” Thickness
H.  P-Traps Receiving Condensate Drainage Elastomeric 0.5” Thickness

PART 2 - PRODUCTS
2.1 ELASTOMERIC INSULATION

A.  Flexible Elastomeric insulation shall be closed-cell, sponge or expanded-rubber materials and comply with ASTM C
534, type | for tubular materials and type Il for sheet products. Maximum insulation conductive value shall be 0.22
BTU-in/(h-sqft-°F). Insulation values shall comply with energy code minimum requirements. See common work
results for current code edition.
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2.2 ADHESIVES AND TAPES

A.

Insulating cements and adhesives shall be compatible with the insulation materials, jackets and substrates for
bonding insulation to itself and to surfaces to be insulated.

and substrates and shall comply with MIL-A-24179A
oor and outdoor use on below ambient services.

Mastics shall be compatible with insulation materials, jack
Type Il. Vapor-barrier mastic shall be water based suitable fi

Tapes shall be white, vapor-retarder tape matching facto cket with acrylic adhesive and shall comply

with ASTM C 1136.

All insulation finishes shall be compatible with th ulation product being finished and shall be i ras
selected by architect.

PLUMBING INSULATION
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SECTION 220800 - COMMISSIONING OF PLUMBING SYSTEMS

PART 1 - GENERAL

1.1 SUMMARY
A. Section includes
1. Commissioning of Plumbing Systems
1.2 RELATED DOCUMENTS
A. Section 019113 — General Commissioning Requirements

Section 230800 — Commissioning of HVAC Systems
C. Section 260800 — Commissioning of Electrical Systems
1.3 DEFINITIONS
A. CxA: Commissioning Agent.
B. GC: Contractor; General Contractor, not a Subcontractor.

C. O&M: Operations and Maintenance.

1.4 DESCRIPTION
A. This section describes commissioning requirements applicable to commissioned items and systems spec-
ified in Division 22 to ensure that all systems are operating in a manner consistent with the Contract Doc-
uments.
B. Conform to commissioning requirements and the commissioning plan.
1.5 RESPONSIBILITIES
A. Mechanical, Plumbing, Controls, and TAB Contractors: The commissioning responsibilities applicable

to each of the mechanical, controls, and TAB contractors of Division 22 are as follows (all refer-
ences apply to commissioned equipment only).

1. Construction and Acceptance Phases

a. Include the cost of participating in commissioning in the contract price. Commissioned
equipment is defined in section 019113.

b. Ineach purchase order or subcontract written, include requirements for submittal data,
completion of commissioning documentation, O&M data and training.

c. Attend and actively participate in a commissioning scope meeting and other meetings
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d.

necessary to facilitate the Commissioning process.

Provide requested documentation to the CxA for development of the functional testing pro-
cedures.

Complete CxA furnished functional performance tests and procedures. Subs shall review test
procedures to ensure feasibility, safety and equipment protection, and provide necessary
written alarm limits to be used during the tests.

Complete a start-up and initial checkout plan, as required in the related section, using manu-
facturer’s start-up procedures and the CxA furnished Pre-functional checklists for all commis-
sioned equipment. Submit to GC for review prior to startup. CxA will verify plan for compli-
ance. Refer to Section 019113 for further details related to start-up.

During the startup and initial checkout process, execute the plumbing-related portions of the
pre-functional checklists for all commissioned equipment.

Correct system deficiencies before functional testing. Air and water TAB shall be completed
with discrepancies and problems remedied before functional testing of the respective air-or
water-related systems.

Perform and clearly document all completed startup and system operational checkout proce-
dures, providing a copy to the GC.

Provide skilled technicians to execute starting of equipment and to execute the functional
performance tests. Ensure that they are available and present during the agreed upon sched-
ules and for sufficient duration to complete the necessary tests, adjustments, and problem-
solving.

Provide all test equipment necessary to fulfill specified testing requirements.

Perform functional performance testing under the direction of the CxA for specified equip-
ment. Assist the CxA in interpreting the monitored data, as necessary.

Correct deficiencies (differences between specified and observed performance) as interpreted
by the CxA and A/E and retest the equipment.

Prepare O&M manuals according to the Contract Documents, including clarifying and updat-
ing the original sequences of operation to as-built conditions. O&M'’s to be consistent with
the final tested condition of all installed systems.

During construction, maintain as-built mark-ups for all drawings. Update as needed following
functional testing. Furnish final copy to CxA for inclusion in final report.

Coordinate with equipment manufacturers to determine specific requirements to maintain
the validity of the warranty.

2. Operation Manuals shall include:

a.

A table of all setpoints and implications when changing them.
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b. Schedules.

c. Instructions for operation of each piece of equipment for emergencies.
d. Startup and shutdown procedures.

e. First year maintenance requirements.

f. Recommended ongoing maintenance schedules

3. Warranty Period
a. Participate in deferred functional performance testing, organized by the CxA, according to the
specifications.
b. Correct deficiencies and make necessary adjustments to O&M Manuals and as-built drawings
for applicable issues identified in any seasonal testing.
c. Participate in the 10-month post-occupancy walk-through, as required.
B. Plumbing Contractor: The commissioning responsibilities of the plumbing contractor, during construction

and acceptance phases in addition to those listed in Paragraph A, above, are:

1.

Participate in the Commission the plumbing systems listed in Section 019113 and the Commission
Plan.

Provide submittals as required by A/E and those listed on the pre-functional test sheets.

During the startup and initial checkout process, execute the plumbing-related portions of the pre-
functional checklists for all commissioned equipment.

Provide all test equipment necessary to fulfill specified testing requirements (Testing per this sec-
tion is a section requirement. Include all documentation and scheduling to the CxA).

Perform and clearly document all completed startup and system operational checkout procedures,
providing a copy to the CxA.

Prepare a preliminary schedule for pipe system testing, flushing and cleaning, and equipment start-
up for use by the CxA. Update the schedule as appropriate.

Notify the GC when pipe system testing, flushing, cleaning, and startup of each piece of equipment
will occur. Be responsible to notify the GC ahead of time, when commissioning activities not yet
performed or not yet scheduled will delay construction. Be proactive in seeing that commissioning
processes are executed and that the CxA has the scheduling information needed to efficiently ex-
ecute the commissioning process.

Refer to Section 019113 for specific details on non-conformance issues relating to pre-functional
checklists and tests and for issues relating to functional performance tests.

The training shall consist of a review of the O&M manuals and hands-on training. Hands-on train-
ing shall include start-up, operation in all-modes possible, including manual, shutdown, and any
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emergency procedures and preventative maintenance for all pieces of equipment. The plumbing
contractor shall fully explain and demonstrate the operation, function, and overrides of any local
package controls, not controlled by the central control system. Training shall occur after functional
testing is complete, unless approved otherwise by the GC. Contractor and vendor training will be
as specified for the product or system. Training will be scheduled by the GC and monitored by the
GC and CxA.

PART 2 - PRODUCTS - NOT USED

PART 3 - EXECUTION

3.1

3.2

A.

STARTUP

The plumbing contractor shall follow the start-up and initial checkout procedures listed in the Respon-
sibilities list in this section and in Division 01. Division 22 has start-up responsibility and is required to
complete systems and sub-systems, so they are fully functional, meeting the design objectives of the
Contract Documents. The commissioning procedures and functional testing do not relieve or lessen
this responsibility or shift that responsibility partially to the Commissioning Agent or Owner.

Functional testing is intended to begin upon completion of a system. Functional testing may proceed prior
to the completion of systems or sub-systems at the discretion of the GC. Beginning system testing before
full completion, does not relieve the Contractor from fully completing the system, including all pre-func-
tional checklists as soon as possible.

TRAINING OF OWNER PERSONNEL

The GC shall be responsible for reviewing the content and adequacy of the training of Owner personnel
for commissioned equipment or systems. CxA will verify compliance.

Mechanical and Plumbing Contractor: The mechanical and plumbing contractors shall have the following
training responsibilities for their commissioned systems

1. Provide the GC with a training plan 4 weeks before the planned training.

2. Provide designated Owner personnel with comprehensive orientation and training in the under-
standing of the systems and the operation and maintenance of each piece of commissioned equip-
ment.

3. Training shall start with classroom sessions followed by hands on training on each piece of equip-
ment.

4, During any demonstration, should the system fail to perform in accordance with the requirements

of the O&M Manual or sequence of operations, the system will be repaired or adjusted as neces-
sary, and the demonstration repeated.

5. The appropriate trade or manufacturer’s representative shall provide the instructions on each ma-
jor piece of equipment. This person may be the start-up technician for the piece of equipment,
the installing contractor or manufacturer’s representative. Practical building operating expertise
as well as in-depth knowledge of all modes of operation of the specific piece of equipment is re-
quired. More than 1 party may be required to execute the training.
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6. The controls contractor shall attend sessions other than the controls training, as requested, to
discuss the interaction of the controls system as it relates to the equipment being discussed.

7. The training sessions shall follow the outline in the Table of Contents of the operation and mainte-
nance manual and illustrate whenever possible the use of the O&M Manuals for reference.

8. Training shall include:

a. Use the printed installation, operation, and maintenance instruction material included in the
O&M Manuals.

b. A review of the written O&M instructions emphasizing safe and proper operating require-
ments, preventative maintenance, special tools needed and spare parts inventory sugges-
tions. The training shall include start-up, operation in all modes possible, shut-down, seasonal
changeover and any emergency procedures.

c. Discussion of relevant health and safety issues and concerns.

d. Discussion of warranties and guarantees.

e. Common troubleshooting problems and solutions.

f.  Explanation of information included in the O&M Manuals.

g. Discussion of any peculiarities of equipment installation or operation.

h. Classroom sessions shall include the use of overhead projections, slides, video/audio taped
material as might be appropriate.

9. Hands-on training shall include start-up, operation in all modes possible, including manual, shut-
down and any emergency procedures and maintenance of all pieces of equipment.

10. Fully explain and demonstrate the operation, function, and overrides of any local packaged con-
trols, not controlled by the central control system.

END OF SECTION 220800
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221100 — FACILITY PIPING AND SPECIALTIES

PART 1 — GENERAL REQUIREMENTS AND EXECUTION REQUIREMENTS

1.1 GENERAL

A.

Drawings (plans, schematics, and diagrams) indicate the generallocation and arrangement of the piping systems.
Location and arrangement of piping layout take into corisidération pipe sizing, slope, expansion, and other design
considerations. So far as practical, install piping as indicated.

Use fittings for all changes in direction and all bran¢h’connections.
Install piping free of sags or bends and with ample spdce between piping to permit proper insulation@applications.

Conceal all pipe installations in walls, pipe chadsés; utility spaces, above ceilings, below gradeor floorspunless
indicated to be exposed to view.

Seal pipe penetrations through exterior walls using sleeves and'sealer,
Seal pipe penetrations through underground exterior walls using sleeves and mechanicalsleeve sealers.
Where pipes pass through fire rated walls, partitions, ceilings andfloors, maintain the fire rated integrity.

Provide sleeves and seal pipes thatpass through waterproof floors, non-fire rated walls, partitions and ceilings or
concrete slab on grade.

Where pipes pass through foundation walls above stripfootings or under'strip footings, protect pipes from
building load with cast iron soil pipe sléeves two pipe Sizes larger than'the pipé. Sleeves installed under the strip
footing shall be encased in concrete.

Piping exposed to intéfior. dry enVironment/Shall have a minimum of (1) primér and (1) finish coat of paint. Piping
installed in exterior locationsshall have aminimumof (1) primerfand (2) finish coats of paint with total thickness of
at least 5 mils. Finish.coat colors in finish.areas shali be as seletted by architect.

1.2 FIELD QUALITY CONTROL

A.

Inspect Water Distribution Piping as follows:

1. Do not enclose, cover, or put inta Gperation water distribution piping system until it has been inspected and
approved by.the authority having jurisdictiont

2. /During theprogress of the installation, notify the plumbing official having jurisdiction at least 24 hours prior
to the time such inspection must be madé. Performitests specified below in the presence of the plumbing
official.

a.  Arrange for inspection of the piping §ystem before concealed or closed in after system is roughed in
and prior to setting fixtures,

b.  Arrange for a final inspectibn by the plumbing official to observe the tests specified below and to
ensure compliance with the réquirefents of the plumbing code.

C.  Whenever the plumbing officidl.finds that the piping system will not pass the test or inspection, make
the required corrections and afrange for re-inspection by the plumbing official.

d.  Prepare inspection reports signed by the plumbing official and turn over to the Architect upon
completion of the project.

Perform one of the following tests on all piping:
1. Hydrostatic Test:

a. Use ambient temperature water as a testing medium unless there is risk of damage due to freezing.
Another liquid that is safe for workers and compatible with piping may be used.

b.  While filling system, use vents installed at high points of system to release air. Use drains installed at
low points for complete draining of test liquid.
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C. Isolate expansion tanks and determine that hydronic system is full of water.

d.  Subject piping system to hydrostatic test pressure that is not less than 1.5 times the system's working
pressure. Test pressure shall not exceed maximum pressure for any vessel, pump, valve, or other
component in system under test. Verify that stress due to pressure at bottom of vertical runs does not
exceed 90 percent of specified minimum yield strength or 1.7 times "SE" value in Appendix A in ASME
B31.9, "Building Services Piping."

e.  After hydrostatic test pressure has been applied for at least 10 minutes, examine piping, joints, and
connections for leakage. Eliminate leaks by tightening, repairing, or replacing compenents, and repeat
hydrostatic test until there are no leaks.

2. Procedures required by authority having jarisdic¢tion that exceed requirements of test§ listed above shall be
performed by contractor to obtain system.acceptance.

C. Inspect Waste & Vent Piping as follows:

1. Do not enclose, cover, or put into operation drainage and vent piping system untilit'has.béen inspected and
approved by the authority having jurisdiction.

2. During the progress of the installation, netify the plumbing official havingjurisdiction, at least 24 hours prior
to the time such inspection mustbe made. Perforfn tests specified beloy in thé presence of the plumbing
official.

a. Rough-in Inspection: Arrange for inspection of the piping systém beforé concealed or closed-in after
system is roughed-in, @nd prior to setting fixtures.

b.  Final Inspection: Arrange for a final inspection by the plumbingofficial to observe the tests specified
below and to insure compliance with the requirements.of the plumbing code.

C. Reinspections: Whefever the piping system fails to pass the t€st or inspection, make the required
corrections, and arrange for reinspected by the plumbing.official.

3.  Piping System Test, Test drainage and vent system in accordance with the procedures of the authority having
jurisdiction, or ia the absence &f a published proceddiire, as follows:

a.  Test for leaks and defécts.all néw drainageand ventpiping systems and parts of existing systems,
which have been altered, extended or repaired. If testing is performed in segments, submit a separate
report.for each test, complete with a didgram-ofthe portion of the system tested.

b.  LeaVeuncovered and uncdficealed all neW, alteréd, extended, or replaced drainage and vent piping
until it has been tested and approvéd. Exposé all such work for testing, that has been covered or
concealed before it has been tested and approved.

C. Rough Plumbing Test Procedure: Exéépt.for outside leaders and perforated or open jointed drain tile,
test the piping of plumbing dfainage.and Venting systems upon completion of the rough piping
installation. Tightly close all openings in the piping system, and fill with water to the point of overflow,
but not less than 10 feet héad of water. Water level shall not drop during the period from 15 minutes
before the inspection starts, thifough completion of the inspection. Inspect all joints for leaks.

d.  Final Plumbing Test Proceduré; After the plumbing fixtures have been set and their traps filled with
water, their connections.shall be tested and proved gas and water-tight. Plug the stack openings on the
roof and building drain whéere it leaves the building, and introduce air into the system equal to a
pressure of 1" water column. Use a "U" tube or manometer inserted in the trap of a water closet to
measure this pressure. Air pressure shall remain constant without the introduction of additional air
throughout the period of inspection. Inspect all plumbing fixture connections for gas and water leaks.

e. Repair all leaks and defects using new materials and retest system or portion thereof until satisfactory
results are obtained.

1.3  WATER PIPING AND SPECIALTIES INSTALLATION
A.  Provide piping material for use as listed in piping materials schedule shown on plans.

B. Install piping in concealed locations, unless otherwise indicated and except in equipment rooms and service areas.
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C. Install piping indicated to be exposed and piping in equipment rooms and service areas at right angles or parallel to
building walls. Diagonal runs are prohibited unless specifically indicated otherwise.

Install piping above accessible ceilings to allow sufficient space for ceiling panel removal.
Install piping to permit valve servicing.
Select system components with pressure rating equal to/orgreater than system operating pressure.

Install groups of pipes parallel to each other spaced taspermitapplication of insulation and servicing of valves.

T o mmo

Install drains, consisting of a tee fitting, NPS 0.75” Ball valve and short NPS 0.75” threaded nipple with cap, at low
points in piping system mains and elsewhere as réquiréd forssystem drainage.

Install piping at uniform grade of 0.2 percent upward indirection of flow.
J. Reduce pipe sizes using eccentric reducer fitting installed with level side up.

K. Install branch connections to mains usingsmechanically formed tee fittings in main pipe with.the'branch connected
to the bottom of the main pipe. For up-feed risérs, connect the brafch to the top of the.main pipe.

L. Install unions in piping 2” and smallgr, adjacent.to valves,at final connéctions of equipmentand at other locations
noted on plans.

M. Install flanges in piping 2.5” and'largér at final connections of equipment and elsewhere as indicated

N. Install strainers on inlet side ©f each control valve,fresstire reducing valve, solenoid valve, in-line pump and at
other locations noted on plans. Install.0.75” nippie @and ball valve in blewdownrearnection of strainers 2” and
larger. Match size of strainer blowoff connection for straifers smaller than2”.

0. Identify piping as specified in Division 22.

Do not interrupt service to facilities occupied by oWner or others unless permitted under the following conditions
and then only after arranging to provide.temporary water-distribution sérvice according to the following:

1.  Notify Architect no fewer than/two days‘in advance gfproposed interruption of service.

2. Do not procéed with interruption of water-distribdtionservice without Architects and owners written
permission:

Q. Install baekflow preventers in‘eéach water supply to‘mechahical equipment and systems and to other equipment
and water systems that may be sources of contamination. Comply with Authorities having jurisdiction.

1. / Locate backflow preventers in same room as éennécted equipment or system.

2. Instalkdrain for backflow preventers with atmospheric-vent drain connection with air-gap fitting, fixed air-
gap fitting, or equivalent positive pipe separation of at least two pipe diameters in drain piping and pipe to
floor drain. Locate air-gap deviceattachéed to or under backflow preventer. Simple air breaks are not
acceptable for this application. Da not install bypass piping around backflow preventers unless directed by
local jurisdiction.

1.4 WASTE & VENT PIPING AND SPECIALTIES INSTALLATION

A.  Provide piping material for use as listed in piping materials schedule shown on plans.

B. Install piping at right angles or parallel to building walls. Diagonal runs are not permitted, unless expressly
indicated.
C. Install horizontal piping as high as possible allowing for proper slope and coordination with other components.

Install vertical piping tight to columns or walls. Provide space to permit insulation applications where required,
with 1-inch clearance outside the insulation. Allow sufficient space above removable ceiling panels to allow for
panel removal.

D.  Make changes in direction for drainage and vent piping using appropriate 45 degree wyes, combination wye and
eighth bend, or long sweep, quarter, sixth, eighth, or sixteenth bends. Sanitary tees or quarter bends may be used
on vertical stacks of drainage lines where the change in direction of flow is from horizontal to vertical, except use
long-turn pattern combination wye and eighth bends where two fixtures are installed back to back and have a
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common drain. Straight tees, elbows, and crosses may be used on vent lines. No change in direction of flow
greater than 90 degrees shall be made. Where different sizes of drainage pipes and fittings are connected, use
proper sized standard increasers and reducers. Reduction of the size of drainage piping in the direction of flow is
prohibited.

Install underground building drains to conform with the plumbing code, and in accordance with the Cast Iron Soil
Pipe Institute Engineering Manual. Lay underground building drains beginning at low point of systems, true to
grades and alignment indicated with unbroken continuity of invert. Place bell ends of piping facing upstream.
Install required gaskets in accordance with manufacturer's reecommendations for use of lubricants, cements, and
other special installation requirements. Maintain swab or drag in'line and pull past each joint asfit.is completed.

Install drainage piping pitched down at a minimui slope of 4/8 inch per foot unless otherwise.required by
International Plumbing Code. Install vent piping pifched to/drain back by gravity to the sanitary drainage piping
system.

Install backwater valves in sanitary building drain pipingas indicated, and as required by the plumbing code. For
interior installation, provide cleanout cover flush to floor centefed over.backwater valve eover and of adequate
size to remove valve cover for service.

Install expansion joints on stacks or Horizoftal piping as indieated, andas requiréd by the pluibing code.
Install above ground cleanouts in abové groufid piping dnd building drain pipifig as indicated, and:

1. asrequired by plumbingode;

2.  ateach change in direction of piping greater'than5 degrees;

3. at minimum intervals of 50' for piping 4" and smallérand 100' for larger piping;

4.  atbase of each vertical soiland waste/&tack.

Install floor and wall cleanouf covers for concealed piping, types as indicated.

Install floor cleanouts in'Below floor bdilding drain piping atiminimUm intervals of 50' for piping 4" and smaller and
75' for larger piping.

Install exterior cleanouts as detailed on drawings.
Install froSt-proof vent caps.
Installation of Floor Drains, Floor Sifiks and Floor Tfoughs

1. Install floor drains, floor sinks and floor troughs in Aécordance with manufacturer's written instructions and
in‘locations indicated.

2. Installfloor drains at low points of surfacé areas to be drained, or as indicated. Set tops of drains flush with
finished floor. Set floor sinks and fle@r troughs flush with the level finish floor.

3.  Refer to architectural documents for floor slope requirements and set floor drain elevation to match.
4.  Provide P-traps for drains connected o the sanitary sewer.

5. Install floor drains, floor siriks and fl@or troughs in waterproof floors with waterproof membrane securely
flashed with drain flashing clamp sothat no leakage occurs between drain and adjoining flooring. Maintain
integrity of waterproof membranés, where penetrated.

6.  Position drains so that they are level, accessible and easy to maintain.
Preparation of Foundation for Underground Sanitary Building Drains

1. Grade trench bottoms to provide a smooth, firm, and stable foundation, free from rock, throughout the
length of the pipe.

2. Remove unstable, soft, and unsuitable materials at the surface upon which pipes are to be laid and backfill
with clean sand or pea gravel to indicated invert elevation.

3.  Pipe Beds:
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a. Cast Iron Soil Pipe: Shape bottom of trench to fit bottom of pipe for 90-degrees (bottom 1/4 of the
circumference). Fill unevenness with tamped sand backfill. At each pipe joint dig bell holes to relieve
the bell of the pipe of all loads, and to ensure continuous bearing of the pipe barrel on the foundation..
For piping with rock trench bottoms, provide sand pipe bed 6” underneath and around sides of pipe,
including fittings.

b.  Provide backfill above top of pipe bed as required fonfield conditions. Refer to Division 22 Section
"General Plumbing Requirements” for materials and methods for backfill.

P.  Pipe Applications - Above Ground, Within Building
1. See piping materials schedule for piping and fitting materials.
Q. Pipe Applications - Below Ground, Within Building
1. See piping materials schedule for pipirg and fitting materials.
1.5 HANGERS AND SUPPORTS

A. Copper and Steel Pipe hangers shall be'installed with the following maximum spaging and.minimum rod sizes.

1. 0.75” Pipe - Max Span 5’ - Minimum RodSize 3/8”
2. 1” Pipe - Max Span.6” = Minimum Rod Size 3/8”
3. 1.25” Pipe - Max Span 7’ = Minimum Rod.Size 3/8”
4,  1.5” Pipe - Max Span &’ - Minimum Rod Size 3/8”
5. 2" Pipe - Max Span 8’ - Minimum Rod Size 3/8”
6. 2.5” Pipe <Max Span'¥’ - Minimum Rod Size 1/2”
7. 3" Pipe - Max Span 10’ - Minimum Rod Size 4/2”
8. 4" Pipe = Max Span 14’ - Minimnum Rod Size 5/8”

B.  Plastic pipinghangers shall be spaced aceording to pipe manufacturer’s written instructions for service conditions.
Avoid point loading and space and install hangers with/dhe feweést practical rigid anchor points.

C.  Supportyverticalpiping runs at'roof, each floor and 4t 10 foot intervals between floors.
1.6 PIPE JOINT/AONSTRUECTION
A. Ream.ends of pipes and tubes and remove burrs. Bevel plain ends of steel pipe.
B.  Remove scale, slag, dirt and debris from inside and outside of pipe and fittings before assembly.

C. Soldered joints: Apply ASTM B813 water<flushable fiux to tube end unless otherwise indicated. Construct joints
according to ASTM B 828 or CDA’s “Copper Tube Handbook.” Using lead free solder allow complying with ASTM B
32.

D.  Brazed Joints: Construct joints aceérding to AWS’s “Brazing Handbook”, “Pipe and Tube” Chapter, using copper-
phosphorus brazing filler metal complying with AWS A5.8.

E. Threaded Joints: Thread pipe with tapéred pipe threads according to ASME B1.20.1. Cut threads full and clean
using sharp dies. Ream threaded pipe ends to remove burrs and restore full interior diameter. Join pipe fittings as
follows:

1.  Apply appropriate tape or thread compound to external pipe threads unless dry seal threading is specified.

2. Do not used pipe of pipe fittings with threads that are corroded or damaged. Do not use pipe sections that
have cracked or open welds.

F.  Welded Joints: Construct joints according to ASW D10.12/D10.12M, using qualified processes and welding
operators according to specified quality assurance requirements.
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G. Flanged Joints: Select appropriate gasket material, size, type and thickness for service application. Install gasket
concentrically positioned. Use suitable lubricants on bolt threads.

H.  Plastic Piping Solvent Cemented Joints: Clean and dry joining surfaces. Join pipe and fittings according to the
following.

1. Comply with ASTM F402 for safe handling practice of cleaners, primers and solvent cements.
2. CPVC piping: Join according to ASTM D 2846/D 2846M Appéndix.

3. PVCPressure Piping: Join schedule 40, 80 and,120 according to ASTM D 2672. Join other-than-schedule
number 40, 80 and 120 PVC pipe and socket/fittings according to ASTM D 2855.

4.  4.PVC Non-pressure Piping: Join according t0 ASTM,D 2855.

. Fiberglass Bonded Joints: Prepare pipe ends.and fittings, apply adhesive, and join according to pipe
manufacturer's written instructions

J. Grooved Joints: Assemble joints with calipling.and gasket, lub¥ficant, and bolts. Cut:or roll grooves in ends of pipe
based on pipe and coupling manufacturer's writter instructions fof pipe wall thickness. Use grooved-end fittings
and rigid, grooved-end-pipe couplings

K. Mechanically Formed, Copper Tube Outlet Joints: Use manufacturer-recomménded toohand procedure and brazed
joints.

L. Pressure Sealed Joints: Use manufa€turer-recomménded tool and procedure. Leave insertion marks on pipe after
assembly.

M. Copper Tubing: Solder joints in accordance with the procedures specified in AWS "Soldering Manual."

N.  Cast-lIron Soil Pipe: Make. hubless’joints in aécordance with the Cast-lfon.Soil Pipe & Fittings Handbook, Chapter IV.
Install Couplings as followings:

1. Coordinatefréguirement for heavy dutyno-hub couplings with Ownér and Architect for installation on
sanitary piping 3”/@and larger. Céordinate with section.3 of this.text and general notes.

2. Install hubless couplings complyingwithCISP1 310/6n seil, waste and vent piping.

3. Install hubless couplings complyingwith CISPI 310 on and soil and waste piping 3” and smaller and all vent
piping.

4.  Anstall'heavy duty hubless couplings on soil or Waste stacks, soil and waste piping connections to soil or

waste stacks and all soil and waste piping’5”and lafger.
5. Install No-Hub fitting restraints on joints 57 and larger at:
a. Changes of direction from vertieal to haorizontal
b.  Branches, including wyes and wye combination fittings 4” and larger
C. Horizontal changes of direction 22<1/2 degrees and greater
0. PVCDWV Pipe: Joining and installation of £VC drainage pipe and fittings shall conform to ASTM D2665.

ABS to PVC Transition Joints: When joining ABS to PVC components (such as an ABS building drain to PVC sewer
pipe) make joints using solvent cements conforming to ASTM D3138.

Q. Castlron to PVC Below Grade: Join cast iron to PVC with underground shielded adapter couplings.
1.7 PIPE EXPANSION

A.  Provide expansion joints, expansion loops, anchors and guides as required for proper control of expansion and
contraction of piping. Piping from mains to equipment branches and risers shall be provided with swing, swivel
joints or offsets to relieve stresses due to expansion or contraction of piping.

B.  Provide pipe loops as shown on drawings or specified. Where pipe loop dimensions are not shown on plans they
shall be as recommended by pipe manufacturer based on thermal expansion.
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1.8 TRAP SEALS

D.

Expansion Joints Specified below shall comply with the following:

1.
2.
3.

4.
5.

Install expansion joints of sizes matching sizes of piping in which they are installed
Install packed type expansion joints with packing suitable for fluid service

Install metal bellows expansion joints according to EJMA’s “Standards of the Expansion Joint Manufacturer’s
Association, Inc.”

Install rubber packless joints according to FSA-NMEJ-702.

Install grooved joint expansion joints to grooved-end steel piping.

Expansion loops shall comply with the following:

1.

Install pipe loops cold-sprung in tension“oF eempression as required to partly absorlténsion of compression
produced during anticipated change il temperature.

Alignment guide anchors specified belowsshall comply with the followifig:

1.
2.

Install alignment guides to guidé expansion and to avoid end-loading and tofsional stress.

Install two guides on each side of gipe expansion fittings and. loops. Install guides nearest to expansion joint
not more than four pipe diameters frof expansion joint.

Install anchors at locatiofis requiréd.to prevent stresses from exceeding those permitted by ASME B31.9 and
to prevent transfer of locatiof and stresses t6 confiected equipmerit.

Install trap seals in accordance with manufagturer's written instructions and’in locations indicated.

Make watertight seal using an.a@dhesive type caulksalong bottomef.trap séal, if required by the manufacturer.

Employ a test plug for tésting.and remové before normal flogr draifi usé. Clean inside of drain tailpiece and install
trap seal after testing:

Do not touch“elastomeric plug or allow contact with prinierer solvent cement.

1.9 ADJUSTING ANDCLEANING

A.

Clean ahddisinfectwater distribution piping as follows:

1.

Purge ali new water distribution piping systems and.pérts of existing systems that have been altered,
extended, or repaired prior to use.

Use the purging and disinfecting procédure proscribed by the authority having jurisdiction or, in case a
method is not prescribed by that authority, the.procedure described in either AWWA C651, or AWWA C652,
or as described below:

a. Flush the piping system with elean, potable water until dirty water does not appear at the points of
outlet.

b.  Fill the system or part thereof'with a water/chlorine solution containing at least 50 parts per million of
chlorine. Isolate (valve off) the'system or part thereof and allow to stand for 24 hours.

C. Drain the system or part thereof of the previous solution and refill with a water/chlorine solution
containing at least 200 parts per million of chlorine and isolate and allow to stand for 3 hours.

d.  Following the allowed standing time, flush the system with clean, potable water until chlorine residual
is lowered to incoming city water level.

e.  Submit water samples in sterile bottles to the authority having jurisdiction. Repeat the procedure if the
biological examination made by the authority shows evidence of contamination.

Prepare disinfection reports signed by the authority having jurisdiction and turn over to the Architect upon
completion of the project.
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A.  Fill the system. Check compression tanks to determine that they are not air bound and that the system is
completely full of water.

B.  Before operating the system, perform these steps:
Close drain valve, hydrants, and hose bibbs.
Open valves to full open position.

Remove and clean strainers.

Ll A e

Check pumps for proper direction of rotation: Correct improper wiring.
5. Lubricate pump motors and bearings.
PART 2 —PRODUCTS
2.1 PIPING
A.  Copper Tube:

1.  Provide hard temper copper water tithing conforming.to ASTM B.88. Tubing shall be type K, L or M as listed
in schedule.

2. Tubing joints shall be soldeféd or brazed as indicated.in schédule.
B. DWV Copper Tube:

1. Type M DWV copper tubing shall,conform to ASTM. B 306, type DWV.
C.  ACR Copper Tubing:

1.  Provide hard tempénnitrogenized coppérrefrigerant tubing confarming to ASTM B 88. Tube shall be L or K as
listed in schedule.

2. Tubing shall'be.brazed ©r groovéd joints manufactured tocopper tube dimensions. Flaring tubing ends to
accommodate alternate sized ¢ouplings is not allowgd.

D.  Steel Pipe:

1.  Steelpipe.shall conformte,ASTM A53rand shall’be black steel with plain ends. Type, grade and wall thickness
shalbbe asindicated in piping.materials schedule.

E.  Plastic Pipe:

1. PVC Plastic pipe shall conform to ASTM.D.1785. Piping shall be schedule 40 or schedule 80 as listed in
schedule.

2. CPVC Plastic pipe shall conform to ASTM F.438 for schedule 40 pipe and ASTM F 439 schedule 80 pipe.
F.  Polyethylene (PE) Pipe:

1. Conform to ASTM D 2239, with'SIDR numbers 5.3, 7, 9 or 11.5 with PE compound number required to
achieve required system working préssure.

2. U-Bend Assembly shall be factory fabricated with embossed depth stamp every 36” from U-Bend.
G. PEXTube

1.  Provide as listed in schedule with crimped joints.
H.  Cast-lron DWV: CISPI 301 and ASTM A888, no-hub pipe.

l. PVC DWV Pipe: Schedule 40 pipe meeting ASTM D1785 and ASTM D2665 with “solid wall” PVC meeting ASTM
D1784 with cell class 1245-B.

J. Underground Shielded Adapter Couplings: ASTM C1173 with neoprene adapter gasket with stainless steel shield
and stainless steel hose clamp.
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2.2 FITTINGS

Provide piping fittings for use as listed in piping materials schedule shown on plans.

Wrought Copper Fittings:

1.  Provide wrought solder joint copper tube fitting conforming to ANSI B 16.22

Nickel Copper Alloy Steel Welding Fittings:

1.  Provide nickel copper alloy steel welding fittings conforming to ANSI B16.9 and ASTM A234,
Steel piping fittings:

1.  Wrought Steel Fittings:

a. Provide carbon steel fittings conforming to. ASTM A 234/A 2345M with wallfhicknessto match
adjoining pipe.

2. Wrought Cast and Forged Steel Flanges:

a.  Fittings shall conform to ASMEB 16.5 including bolts nutsiand gaskets of materialgroup 1.1. End
connections shall be butt welded and facings'shall be raised face type.

3. Welded Fittings
a. Fittings shall conform to ASTM A 234, séamless or welded, fof welded joints.
i 1.25” and smallershall be socket typé
ii. 1.5” and larger shall be buttwweld type
Cast Bronze Fittings:
1.  Cast bronzefittings shall'be solder joint type conforming to ANSI'B.16.18.
Plastic piping Fittings:
1. PVC PlasticRipe
a. { Sockettype fittings conforming to ASTM D 2466 for schiedule 40 and ASTM D 2467 for schedule 80.
2. CPVECPlastic Pipe
a. / Socket type fittings conforming to ASTM F 438for Schedule 40 and ASTM F 439 for Schedule 80.
Polyethylene (PE) fittings:

1. Molded PE fittings conforming to ASTM D 2683 or ASTM D 3261 made with PE resin and socket or butt fusion
type made to match PE pipe dimensions and class.

Cast-Iron DWV Fittings: CISPI 301 and ASTM A888, no-hub fittings.

a. Couplings and compression gaskets, NSF Certified: ASTM C564 and CISPI 310.

b.  Heavy duty coupling§ and compression gaskets: ASTM C1540 and meeting FM 1680.
PVC DWV Pipe: Schedule 40 fittings méeting ASTM D1785 and ASTM D2665.

a.  Fittings: DWV pattern meeting ASTM D2665 with solvent cement socket joints.

b.  Solvent: ASTM D2564

2.3 JOINING MATERIALS

A.

Pipe flange gasket materials shall be suitable for chemical and thermal conditions of piing system contents. Provide
1/8” maximum thickness, nonmetallic, flat, asbestos free material conforming to ASME B 16.21.

Flange bolts and nuts shall conform to ASME B18.2.1 and shall be carbon steel unless otherwise noted.

Plastic pipe flange gasket bolts and nuts shall be type and material recommended by piping system manufacturer.
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D. Solder filler metals shall conform to ASTM B 32 and shall be lead free alloys that include water flushable flux
according to ASTM B 813.

E. Brazing filler metals shall conform to AWS A 5.8 BCuP series and shall be copper phosphorus alloys for joining
copper with copper or Bag-1 silver alloy for joining copper with bronze or steel.

F.  Welding filler materials shall comply with ASW D10.12/D10.12M for welding materials appropriate for wall
thickness and chemical analysis of steel pipe being weldé&d.

G. Solvent Cements for Joining Plastic Pipe:
1.  CPVC piping cements shall conform to ASTM'F 493.
2.  PVC piping solvent cements shall conform to ASTM D 2564. Include primer complying withhASTM F 656.

H.  Gasket material thickness, material and type,shall be suitable for fluid to be handled andWorking temperatures
and pressures.

2.4 TRANSITION FITTINGS
A.  Plastic to Metal Transition Fittings:

1. Provide one piece fitting with-one'threaded brass©r copper insert and ofie Schédule 80 solvent-cement-joint
end.

B. Plastic to Metal Transition Unions:

1. Provide MSS SP-107 union. Include brass or'coppér end, schedule 80 selvent cement joint end, rubber gasket
and threaded union.

2.5 DIELECTRIC FITTINGS

A.  Fittings shall be combination fitting of copper alloy and ferrous/materials with threaded solder joint plain or weld
neck end connectiohsithat match piping.system materials.

B. Insulating material shall be suitable for system fluid, pressure and temperature
C.  Dielectric unions:

1.  Provide factory fabricated union assembly with-pressure and temperature rating suitable for system
operating range.

D. Dielgctric Flanges:

1.“° Provide factory fabricated companion flange assémbly with pressure and temperature rating suitable for
system operating range.

E.  Dielectric Coupling:

1.  Provide galvanized steel coupling with inert and non-corrosive thermoplastic lining and threaded ends.
Coupling shall have pressure and témperature rating suitable for system operating range.

F.  Dielectric Nipples:

1. Provide electroplated steel'nipple with inert and noncorrosive, thermoplastic lining, plain, threaded or
grooved ends. Nipples shall have'pressure and temperature rating suitable for system operating range.

2.6 ALIGNMENT GUIDES AND ANCHORS

A.  Provide steel, factory fabricated alignment guide with bolted two-section outer cylinder and base for attaching to
structure; with two section guiding spider for bolting to pipe.

B.  Anchors shall be mechanically fastened with tension and shear capacities appropriate for application.
2.7 DRAINAGE WASTE AND VENT SPECIALTIES
A. Cleanouts

1. Floor Cleanouts
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a. For Hard Flooring areas provide a cast iron level cleanout assembly with round, adjustable, scoriated,
nickel bronze top, and no hub outlet.

b.  For Carpeted Flooring areas provide a cast iron floor level cleanout assembly with round, adjustable,
scoriated, nickel bronze top and carpet clamping frame, and no-hub outlet.

2.  Wall Cleanouts

a. For finished areas provide cast iron cleanout tee.and ¢ast iron countersunk plug with chrome round
cover and screw.

b.  For unfinished areas provide cast iron £leanout tee and cast iron countersunk plug.
B.  Floor Drains
1. See plumbing fixture schedule for drain typé:

2. Allfloor drains in finished areas shall have nickel-bronze strainers except at showers where they shall be
chrome-plated strainers.

3.  Provide each drain that does ndt have an integral “P” trap withwa cast iron “P” trap in eennecting piping.
4.  See architectural plans for fléor drain tap elevatiofis and fioor drainage,
C.  Floor Sinks
1.  See plumbing fixture schedulé for drain typet
2. See architectural plans for floorsink top elevationsand floor drédinage.
2.12 THERMOSTATIC MIXING VALVES

A.  Mixing valves shall be thefmestatically codtrolledwith 125psig pressure rating and be constructed to ADDE 1017
standard. It shall have a Bronze body with corrosion-resistant/interioreamponents and a rough bronze finish with
threaded connections. Valve shall include manual temperature control, check stops on hot and cold water
supplies, and adjustable temperaturé control handle.

2.13 TRAP GUARDS

A.  Smooth, soft, flexible, elastomeric PVC material molded,into shape of duck's bill, open on top with curl closure at
bottom{ The flow of wastewater aliows duck’s bill 6 oper‘and adequately discharge to floor drain through its
interior. The duck’s bill closes and réturns to originalm6lded shape after wastewater discharge is complete. Or,
smabth, soft, flexible, elastomeric PVC materialdwith a flappér closure. The flow of wastewater allows flapper to
opénand adequately discharge to floor drain throughvits interior. The flapper closes and returns to original molded
shape after.wastewater discharge is completé.

2.14 STRAINERS
A.  Y-Pattern Strainers
1.  Strainers shall have a minimum pressurefating of 125psig (unless otherwise indicated).

2. 2” and smaller strainers shall have alBronze body, a stainless steel screen with round perforations, threaded
end connections and a drain!

3. 2.5” and larger strainers shall have a Cast Iron body with epoxy coated FDA approved liner, a stainless steel
screen with round perforations, flanged end connections and a drain.

2.15 SHOCK ABSORBER

A.  Arresters shall be copper tube with piston and designed to ASSE 1010 or PDI-WH 201 standards. Sizes shall be
determined by application.

2.16 VALVE BOXES

A.  Water Meter Boxes
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1.  Boxes shall have cast-iron body and cover for water meter, with lettering in cover as required by local
authority; and with slotted, open-bottom base section of length to fit over service piping. Base section may
be cast-iron, PVC, clay, or other pipe.

A.  Enclosure Bases:

a.  4-inch- or 6-inch minimum thickness precast con , of dimensions required to extend at least 6
inches beyond edges of enclosure housings. nings for piping.
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224000 — PLUMBING FIXTURES

PART 1 — GENERAL REQUIREMENTS AND EXECUTION REQUIREMENTS

1.1 GENERAL
A.  Provide plumbing fixtures and trim, fittings, other components, and supports as specified on the drawings and
below.
B. Install supports for plumbing fixtures in accordance with categories indicated, and of type required:

1.  Carriers for following fixtures:
a.  Wall-hanging water closets.
b.  Wall hanging lavatories
C. Wall hanging electric water coolers and drinking fountains.
d.  Wall-hanging fixtures supperted from wall construction.
2. Chair carriers for the following fixtures:
a.  Wall-hanging urinals.
b.  Wall-hanging lavat@ries andsinks.
c.  Wall-hanging drinking fountains and électric water coolers,
3. Heavy-duty chair carriers for the following fixtures:
a. Fixtures where specified.
4.  Reinforcement for the following fixtures:
a.  Floor-mounted lavatoriesffequired to be securedto wall.
b.  Fleor-mounted sinks required to bé secured to wall.
C. Recessed, box-mounted electric water coolers.
di. Wallmounted and mop sink faucets.
€. _Urinalflush valve solid pipering supports.
1.2 SPARE PARTS

A. Deliver spare parts to Owner. Furnish spare pafrts:described below matching products installed, packaged with
protective covering for storage, and identified-with labels clearly describing contents.

B.  Faucet Washers, Cartridges and O-rings: Furnish'quantity of identical units not less than 5 percent of amount of
each installed with a minimum of 1

C.  Flushometer Repair Kits: Furnish guantity of identical units not less than 10 percent of amount of each flushometer
installed with a minimum of 1

D.  Provide individual metal boxes or a hinged-top wood or metal box having separate compartments for each type
and size of above extra materials.

E.  Water Closet Tank Repair Kits: Furnish quantity of identical flush valve units not less than 5 percent of amount of
each type installed with a minimum of 1.

l. Waterless Urinal Sealant & Cartridges: Furnish quantity of sealant and manufacturer approved cleaner per
waterless urinal not less than amount for one year of operation per the manufacturer’s recommended
maintenance schedule. For cartridge type waterless urinals, furnish quantity of cartridges per waterless urinal not
less than the amount for one year of operation per manufacturer’s recommended maintenance schedule.
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1.3 QUALITY ASSURANCE
A. Inspect each installed fixture for damage. Replace damaged fixtures and components.

B.  Test fixtures to demonstrate proper operation upon completion of installation and after units are water
pressurized. Replace malfunctioning fixtures and componerits, then retest. Repeat procedure until all units
operate properly.

C.  Operate and adjust faucets and controls. Replace damaged.and malfunctioning fixtures, fittings and controls.

D.  Operate and adjust disposers, hot water dispensersgand céntrols. Replace damaged and malfusietioning units and
controls.

E. Adjust water pressure at drinking fountains, electric\Wwater/€oolers, and faucets, shower valves and flush valves
having controls, to provide proper flow and stféam.

F.  Adjust all flush valve diaphragms as required to.ensure single closing action is achieved without inducing any
vibration or water hammer in supply piping system.

G. Replace washers of leaking and dripping faucets and stops.

H.  Clean fixtures, fittings, and spout arid drdin strdiners with‘manufacturers’ recommended cleaning methods and
materials.

l. Adjust faucet wrist blade handlés perpendicular to the spoutwhile in the closed position.

J. Set the shower valve temperaturé’limit stop to 110deg#. Perform work after the shower head is installed and the
domestic water heater is in operation. Allow the hot Water to run for 5 minutés minimum or until temperature
reaches equilibrium. Allow cold to run for 5 minutes minimtm or until témperature reaches equilibrium.

1.4 INSTALLATION OF PLUMBING EIXTURES

A. Install plumbing fixtures level@nd plumb, in accordance with fikture manufacturers' written installation
instructions, roughing-in drawings, andféférenced standards.

B. Install floor-mounted, floor-outlet water closets with closgt flanges and gasket seals.

C. Install floor-mounted; back-outlet water closets with fittings and gasket seals.

D. Install wall-hanging, back-outletwatercloséts with sipport manufacturer's tiling frame or setting gauge.

E. Installwall-hanging, back-outlet urinals.with gasket sedls.

F. Fasten wall-hanging plumbing fixtures securely to suppofts attached to building substrate when supports are

specified,.and to building wall construction where no support is indicated.

G. Fasten floor-mounted fixtures and special fixtures having holes for securing fixture to wall construction, to
reinforcement built into walls.

H.  Fasten wall-mounted fittings to reinforcement built into walls.

l. Fasten counter-mounting-type plumbing fixtures to casework.

J. Secure supplies behind wall or within wall pipe space, providing rigid installation.
K. Install stop valve in an accessible location in each water supply to each fixture.
L. Install trap on fixture outlet except for fixtures having integral trap.

M. Install escutcheons at each wall, floor, and ceiling penetration in exposed finished locations and within cabinets
and millwork. Use deep pattern escutcheons where required to conceal protruding pipe fittings.

N.  Seal fixtures to walls, floors, and counters using a sanitary-type, one-part, mildew-resistant, silicone sealant in
accordance with sealing requirements specified in joint sealant specification section. Match sealant color to fixture
color.

O. Install insulation kits on ADA compliant sink and lavatory waste, continuous wastes, hot and cold water supplies
where indicated on the drawings and as required by the ADA.
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P.

Shower Heads: Shower head and hand showers shall be installed so that water discharges parallel to shower
door/curtain unless otherwise noted. Coordinate locations with architectural plans. Contractor shall notify A/E in
the event of a conflict between architectural details and door opening.

1.4 CONNECTIONS

P.

PART 2 —-PRODUCTS

Piping installation requirements are specified in other sections of Division 22. The Drawings indicate general
arrangement of piping, fittings, and specialties. The follewingare specific connection requirements:

1.

Install piping connections between plumbing fixtlres.andpiping systems and plumbing equipment specified
in other sections of Division 22.

Install piping connections indicated betweén appliancés and equipment specified in othér, direct connected
to plumbing piping systems.

2.1 PLUMBING FIXTURES

A.

See Plumbing Fixture Schedule on plapsfor all product requiremerits.

2.2 PLUMBING FIXTURE SUPPORTS

A.
B.

C.
D.

ASME A112.6.1M, categories and-types as réquired for wall-hangihg fixtures specified, and wall reinforcement.

Support categories are:

1.

Carriers: Supports for wall-hanging water cioséts and fixtures supported from wall construction. Water closet
carriers shall have an additional faceplate and coupling when used for.wide pipe spaces. Provide tiling frame
or setting gauge with carriers for wall-h@nging water closets.

Chair Carriers: Supports with steel pipe uprights for wall-hanging fixtures. Urinal chair carriers shall have
bearing plates.

Chair Carriers, Heavy Duty: Supports with rectangular stéehuprights for wall-hanging fixtures.

Reinforéément: 2-inch by 4-inch Wood blocking betiveen studs er 1/4-inch by 6-inch steel plates attached to
studs, in wall €enstruction, £6:securé floor-mountéd and special fixtures to wall.

Support Typés:Provide supportofeategory specified, of type having features required to match fixture.

Provide supports specified as part of fixture description, in liéu of category and type requirements above.

2.3 INSULATION KITS

A.

Insulation kits for lavatory and sink waste and stpplies of vinyl plastic with reusable fasteners and openings for
access to supply stop handles.
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230500 - COMMON WORK RESULTS FOR HVAC

PART 1 — GENERAL REQUIREMENTS AND EXECUTION REQUIREMENTS
1.1 CODE SECTIONS
A. 2012 International Mechanical Code
2012 International Building Code
2012 International Plumbing Code

ADA — American Disabilities Act

m o o w

ANSI — American National Standards Institute

-

ASHRAE — American Society of Heating Refrigerating and Air Conditioning Engineers

ASTM — American Society of Testing Materials

o

NFPA — National Fire Protection Assaciation

NEMA — National Electrical Manufacturés.Association

—

OSHA — Occupational Safety and HealthhAct

K. UL-Underwriter’s Laboratories

L. SMACNA - Sheet Metal Air Conditioning National Association

M. All codes listed on architectural Code Referehce Sheet or project cover.sheet,
1.2 GENERAL

A.  Provide all work in accordance with applicablé codes, rules, érdinafces, and regulations of local, State, and Federal
Governments and othef Authorities Having Jurisdiction (AHJ).

B.  This Division requires the furnishing and installing of compléete functioning systems, and each element thereof, as
specified grindicated on the drawings and specifications or reasonably inferred; including every article, device or
accessory (whéther or not specifically called for by jtém] reasonably necessary to facilitate each system functioning
as indicated by the design and the equipment specifiedElements of the work include materials, supervision,
supplies, equipment, transportation, and utilities.

C.  The draWings have been prepared diagrammatically ifitended to convey the scope of work, indicating the intended
general arrangement of the equipment, fixtures, piping, etc. without showing all the exact details as to elevations,
offsets, control lines, and other installation requirements. The contractor shall use the drawings as a guide when
laying out the work and shall verify that faterials and’equipment will fit into the designated spaces, and which,
when installed per manufacturers requirements, will ensure a complete, coordinated, satisfactory and properly
operating system. Plans shall not be scaled

D.  Contractor shall coordinate with all 6ther trades to ensure that all required project components are included in
project bid.

E.  Ifin any case the plans or specifications conflict with either manufacturer’s requirements or minimum code
requirements the information on plans and specifications shall be superseded by manufacturers and code
requirements.

F. If in any case the plans or specifications conflict with themselves, the most stringent of the conflicting information
shall be the basis for bid. Contractor shall seek clarification of all conflicts prior to bid.

G. All change order requests shall be accompanied with itemized tabular breakdown of all materials and labor
associated with installation of all associated materials for review of the design team. Lump sum pricing will not be
accepted.

H.  Contractor shall refer to each drawing and specification section in construction document set. No bids shall be
submitted without review of all construction documents.
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1.3

1.4

1.5

1.6

1.7

1.8

. Contractor shall provide heat trace cable for all condensate drains located in attics, through exterior walls or any
other areas subject to freezing temperatures.

J. Contractor shall provide heat trace cable for all piping installed in areas subject to freezing temperatures.

K. All pipe sizes indicated in this specification are nominal pip€ sizes (NPS).
LOCAL CONDITIONS
A.  Visit site and determine existing local conditions affecting Weork in contract.

B.  Failure to determine site conditions or nature of/@xistifig orféw construction will not be consSideréd a basis for
granting additional compensation.
ALLOWABLE MANUFACTURERS

A. Allowable manufactures for all products listed in.division 23 aredistéd on “Schedule of Manufactirers” on plans.
SUBMITTAL REQUIREMENTS
A.  Submittals for products in division 23 shall'include the following items.

1.  Product data showing type, modél and/€onstruction characteristics of pfoduct

2. Layout drawings for any systemsmrequiring intefeonnéction of various system,components

3.  All other documentation réguired to show compliance with the spetifications.

B.  The contractor shall provide a schedule of submittals indicating dates on which each submittal will be provided to
design team for review. Schedule shall be subitted 10 working days in advance of delivery of first submittal for
review.

C.  Contractor shall allow a minimum of ten working days for design team.of review of submittals.
WARRANTY REQUIREMENTS

A.  Unless noted‘@lsewhere in the specifications, all work shall be warrantied for a period of not less than one year
from the date of substantial complétion. The contractof shall provide work at no additional cost to correct any
deficienci€s in theirwork that were identified to have been present during the warrantied period.

DEMOLITION

A.  Whére demolition work is required contractor shall disconriect, demolish and remove HVAC systems, equipment
and components indicated to be removed.

B.  All patching of ductwork and piping shall be perfermed with materials matching existing conditions and reinsulated
to maintain performance of previous conditions.

C.  All equipment to be removed and reinstalled shall be disconnected, with services capped, cleaned and stored for
reconnection.

D.  Owner shall have first right of refusal for all materials being removed.

E. If duct, pipe, insulation, or equipimeént to rémain is damaged or unserviceable, remove damaged or unserviceable
portions and replace with new products 6f equal capacity and quality.

INSTALLATION

A. All equipment in division 23 shall be installed according to manufacturer’s requirements and minimum code
requirements. If an any case the plans or specifications are in conflict with either manufacturer’s requirements or
minimum code requirements the information on plans and specifications shall be superseded by manufacturers
and code requirements.

B.  Apply firestopping to penetrations of fire rated floor and wall assemblies for electrical installations to restore
original fire resistance rating of assembly.

C.  No combustible materials shall be allowed in return air plenum regardless of indication on plans.
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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. Contractor shall coordinate scope of
work with fire sprinkler system installation where applicable to ensure no sprinkler piping is installed in a fashion
that will limit installation height of ductwork.

Install all equipment to facilitate service, maintenance and ¥epair or replacement of components of both
mechanical equipment and other nearby installations. Cennect in such a way as to facilitate future disconnecting
with minimum interference with other items in the vicinity.

1.9 EXECUTION REQUIREMENTS

A.

No combustible materials shall be allowed in retufn air/plenum regardless of indication on plans.

1.10 TEMPORARY FACILITIES

A.

Contractor shall provide temporary facilities'as required for construction of the project/ Temporary facilities shall
include temporary water service and distribution, electrical powérand lighting service; heating cboling and
ventilation, telephone and data service, and.sanitary facilities including drinking water.

Permanent HVAC equipment shall not be used to heat, cool or ventilate the facilityduring eonstruction.

Whether during a renovation or a ghase@ construction pfoject, the contractorghalllinclude all temporary facilities
to maintain functionality and suitable space€onditions in all areas of a building that are 6ccupied by the owner
while construction activities are undérway.

The contractor shall provide tempdrary facilities as required to maintain a safe working environment and to
protect all building materials and provide space conditions within range requifedfor material installation.

Provide temporary ventilation required by construction activities for curing or drying of completed installations or
for protecting installed.construction from adverse effects of high Kumidity. Sélect equipment that will not have a
harmful effect on compléeted.installations 6r elements being installed. Caordinate ventilation requirements to
produce ambient condition required and minimize energy consumption. Provide dehumidification systems when
required to reduce substratesmoisturedévelsto level required to allow installation or application of finishes.

Keep temporary services and facilitie€s clean and heat in appearance. Operate in a safe and efficient manner.
Relocate temperary services and facilitiesias the Work pfogresses. Do not overload facilities or permit them to
interfere with-progress» Take necessary.fire-preventiori measurésaDo not allow hazardous, dangerous, or
unsanitary conditions, or public.nuisances to develop@rpersist on-site.

PART 2 —PRODUCTS

2.1 HOUSEKEEPING PADS

A. All equipment shall be installed on concrete/housekeeping pads. Pad shall extend beyond equipment perimeter 4”
and shall elevate equipment off of finish floor 4%
B.  Contractor shall have option to provide'prefabricated housekeeping pad or pour pad in place.
2.2 SLEEVES
A. Sleeves shall be constructed from‘the following materials at contractor’s option.

1.  Galvanized steel round tubing, closed with welded longitudinal joint.
2. Schedule 40 Steel Pipe.

3.  DUCTED RETURN ONLY — Schedule 40 PVC pipe.

2.3 DIELECTRIC FITTINGS

A.

Combination fitting of copper alloy and ferrous materials with threaded, solder-joint, plain, or weld-neck end
connections that match piping system materials.

Dielectric Unions: Factory-fabricated, union assembly, for 250 psig minimum working pressure at 180 deg F.

Dielectric Flanges: Factory-fabricated, companion-flange assembly, for minimum working pressure as required to
suit system pressures.
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D. Dielectric Couplings: Galvanized-steel coupling with inert and noncorrosive, thermoplastic lining; threaded ends;
and 300 psig minimum working pressure at 225 deg F.

E.  Dielectric Nipples: Electroplated steel nipple with inert and noncorrosive, thermoplastic lining; plain, threaded, or
grooved ends; and 300 psig minimum working pressure at 225 deg F.

2.4 GROUT

A. ASTM C 1107, grade B, nonshrink and nonmetallic, dry h ent grout

B.  Characteristics: Post-hardening, volume-adjusting, non oncorrosive, nongaseous, an ommended for
interior and exterior applications.

C.  Design Mix: 5000 psi, 28-day compressive stren

D.  Packaging: Premixed and factory packaged. \

R L
/(P
e
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230514 — VARIABLE FREQUENCY DRIVES

PART 1 — GENERAL REQUIREMENTS AND EXECUTION REQUIREMENTS
1.1 GENERAL

A. The HV600 is a high performance PWM (pulse-width-madulated) AC drive. Three-phase input line power is
converted to a sine-coded, variable frequency output, which provides optimum speed control of any conventional
squirrel cage induction motor. The use of IGBTs (Insulatéd Gate Bipolar Transistors), with a carrier frequency range
of 2 kHz to 12.5 kHz, permits quiet motor operatiof.

B.  This drive has one control logic board for all horsep@wer ratings. Printed circuit boards employ surface-mount
technology, providing both high reliability, an@ Small physical size of the printed circuit assemblies. The
microprocessor delivers the computing powér necessary for complete three-phase motor controlin building
automation systems.

C.  Operating Principle: Input three-phase’AC line voltage is first rectified to a fixed DE veltage. Using pulse width
modulation (PWM) inverter technoldgy, the DC voltage is processed, to produce’@an output waveform in a series of
variable-width pulses. Unique firmarealgorithms optimize motor magnetization through control of voltage,
current, and frequency applied to generate.d nearly sinusoidal output waveform.

D. STANDARDS

UL 508A (Industrial Control Panels)
BTL Listed

UL, cUL listed

CBC, IBC, ASCE7, ICC-ES. 156

HCAI (OSHPD)

uhwN e

E.  ENVIRONMENTAL & SERVICE CONDITIONS

Ambient servicé temperature: ‘Narrow Bypass UL Type 1:-10°C to 40°C
Ambient.storage temperature: Narfow BypassddixType 1: -20°C to 70°C
Humidity: 0% to 95%, non-condensing

Altitude: te.1,000 meters (3,300 feet); higher by derating

Service factor: 1.0

RGHS 2 Compliant

oukwneE

1.2 QUALITY ASSURANCE

A. In-circuit testing of all printed circuit bodrds is conducted to ensure proper manufacturing. Final printed circuit
board assemblies are functionally tested Via.comiputerized test equipment. All fully assembled controls are
computer tested with induction metorloads to assure unit specifications are met. The average MTBF (Mean Time
Between Failure) is 28 years.

1.3 CONSTRUCTION
A. Input Section of the VFD - VFD power input stage converts three-phase AC line power into a fixed DC voltage via a
solid-state, full-wave diode rectifier with MOV (Metal Oxide Varistor) surge protection. An internal 5% split choke
built in both positive and negative DC bus reduces harmonics for cleaner power.
B. Intermediate Section of the VFD - DC bus maintains a fixed DC voltage with filtering and short circuit protection as

a DC supply to the VFD output section. It is interfaced with the VFD diagnostic logic circuit to continuously monitor
and protect the power components.
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1.4

1.5

1.6

C.  Output Section of the VFD - Insulated Gate Bipolar Transistors (IGBTs) convert DC bus voltage to a variable
frequency and voltage, utilizing a PWM sine-coded output to the motor. Motor noise at 60 Hz is less than 2 dB
above the motor noise from across-the-line operation when measured at a distance of one meter.

POWER AND CONTROL ELECTRONIC HOUSINGS

UL Type 1 wall-mounted enclosure: 208 V, 0.5 through 25 HP;480 V, 0.5 through 60 HP

Microprocessor-based control circuit

Non-volatile memory (EEPROM); all programming memaoryissaved when the VFD is disconnected from power.
Digital operator keypad and display provide local control and readout capability:

oo w»

1. Hand/Off/Auto commands
2.  Speed Reference command
3.  Reset command

E.  Easy to remove heat sink cooling fan with'grogrammable on/6ff control:

F. USB mini-B port for quick and easy PG connection

PROTECTION

A.  Output current overload rating of 110% for. 60 seconds, 140% for 2 seconds, 175% instantaneous

B.  Output short circuit protection

C.  Current limited stall prevention (overload trip prevention) during acceleration, déceleration, and run conditions

D.  Optically isolated operator controls

E.  Faultdisplay

F. “Hunting” prevention logie

G. Electronic ground fault protection

H.  Electronic motor@verioadrelay protects the motor while opérating in drive and bypass mode

l. Motor current displayin both drive aind bypass modes of operation-as well as verification that the motor is running

J. Proof of flow/loss of flow.detection in both drie and bypass modes

K. DC bus charge indication

L. Heatsink 6vertemperature protection

M. Cooling/ffan operating hours récorded

N. Input/output phase loss protection

O. Ling'voltage sensors to monitor for brownout afighblackout €onditions with adjustable fault levels to ensure the
propeér.séttings pursuant to each application.

P.  Reverse prohibit selectability

Q. Short circuit withstand rating of 100 KA RMS with €ustomer provided branch circuit protection.

R.  Multiple emergency override modes (agfoss-thexline or speed selectable via the drive)

OPERATION

A.  Output frequency and speed display can b& programmed for other speed-related and control indications,
including: RPM, CFM, GPM, PSI, in WC, % of maximum RPM, or custom.

Power loss ride-through (2 seconds capable)

Time delay on start; peak avoidance for smooth generator switchover

VFD accepts either a direct acting or a reverse acting speed command signal.

Bi-directional “Speed Search” capability to start into a rotating load. Two types: current detection and residual
voltage detection

DC injection braking, to prevent fan “windmilling”

Remote Run/Stop command input

Eight programmable HVAC specific application presets

Over 100 programmable functions, resettable to factory HVAC presets

User parameter initialization to re-establish project specific parameters

Ramp-to-stop or coast-to-stop selection

moo®
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Auto restart capability: 0 to 10 attempts with adjustable delay time between attempts

One custom selectable Volts/Hertz pattern and multiple preset Volts/Hertz patterns

Auto speed reference input signal, adjustable for bias and gain

While the VFD is running, operational changes in control and display functions are possible, including:

oz

Acceleration time (0 to 6000 seconds)
Deceleration time (0 to 6000 seconds)
Frequency reference command
Hand/Off/Auto commands

Monitor display

Removable digital operator

oukwheE

1.7 Automatic energy saving, reduced voltage operatiofi in'VFD modeCODE SECTIONS
PART 2 - PRODUCTS

2.1 UNIT FEATURES
A.  Unit shall be equipped with the following featurés:

Provide rating as required to support connected equipment shown on'plans.

Provide all features indicated.on plars.

Coordinate with control vendor to ensure pfoper/©peration of drive for.all required control sequences.
Displacement power factor of .98 throughout thé motor speed rfange

Internal EMI/RFI filter complies with IEG:61800-3 restricted distribution for first environment

Built-In real timeclock for time and date stamping events aléngwith tirmer functions for starting, stopping
and speed changes without the need for éxternal controls

7.  Voltmeter, ammeter, kilowatt meter, elapsed tlin time meter, and.heatsink temperature monitoring

ounkwneE

functions
8.  Drive internal Pl closed-loop control with selectable éngineéring units
9. Indepefident Pl control for use with extefnal devicé

10. Differential PID feedback feature

11. Diréct or.reverse acting speed signal

12. Sleep.function in both closed.loop and open loop control

13. /Feedbacksignal low pass filter

14/ Feedback signal loss detection and selectable respdnse strategy

15." Féedback signal inverse and square root capability

16. 24VDE, 150 mA transmitter power supply

17. Eight programmable multi-function.input tefiminals (24 VDC) providing 36+ programmable features,
including:

18. Customer Safeties

19. BAS/ Damper Interlock

20. Emergency Override — BAS interlock mode

21. min/max speed setting

22. 16 preset speeds

23. Pl control enable / disable

24. Two programmable 0 to 10 VDC or 4-20 ma analog outputs on VFD control board, proportional to drive
monitor functions including output frequency, output current, output power, Pl feedback, output voltage
and others

25.  Four programmable multi-function output relays (Form C rated 2 amps @ 250 VAC & 30 VDC) providing 29+
functions, including: “Motor Run,” “Damper Control,” “Auto Transfer,” “Drive Run,” “Hand Mode,” “Auto
Mode,” “System Fault,” “Bypass Run,” “Serial Com Run,” “Ready/Run/Fault status,” and numerous other
options.

26. Input and output terminal status indication

27. Analog input speed reference on bypass printed circuit board

28. Nine preset speeds
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29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63
64.
65.
66.

67.

68.

69.

70.

Diagnostic fault indication

VFD efficiency: 96% at half-speed; 98% at full-speed

“S-curve” soft start / soft stop capability

Run/Fault output contacts

Serial communication loss detection and selectable résponse strategy

Controlled speed range of 40:1

Critical frequency rejection capability: three selectable, @djustable bandwidths

140% starting torque capability, available from 3:Hz to 60 Hz

Adjustable carrier frequency, from 2 kHz to 12:5 kHz

Analog/Digital Virtual I/O — internally sends/@&n output to an input (no wiring needed)

Dynamic noise control for quiet motor opératiof

Programmable security code

Cloud service (Yaskawa Drive Cloud) far produet.registration and parameter storage

Store up to four additional parameter sets.in keypad

Integrated PLC (DriveWorks EZ)

Rotational as well as Stationary motor auto-tuning

Temperature controlled fans

LCD keypad with Hand/Off/Alte.afid Copy keypad/functions

Motor preheat function

Self-regulating lead/lag control far.multiple drives (up to-4)

Drive/motor alternatiof contfol (share motor run time for lead drive/motor)

Up to four PID setpoints

Draw down level selection for PID setpoint

Anti-no-flow control for deadhead protéction

Pre-charge pump functionality

Low city alarm digitalinptt

State/de-statécontrol — add/removedrive based on fegdback or Gutput frequency

Single phase foldback

Flash upgradeable firmware

Heatsink ovértemperature speed fold=back featuré

“Burnpless”transfer between Hand and Auto modes

Emergency.override can'be used as “smoke purge” function

Fan failure detection and seléctable drive action

Programming and firmware upgrade without three:ph@se main power using DriveWizard HVAC software tool
Bypass and drive are factory assembled.

Input disconnect switch with a lockable; through-the-door operating mechanism

Drive output and Bypass contactors are béth.electrically and software interlocked.

BACnet, Siemens APOGEE FLN, Metasys N2, and'Modbus RTU communication protocols as standard, with the
ability to configure controller parameters, view controller monitors, control 1/0, clear faults, and view
controller status in both drive and bypass modes. EtherNet/IP, Modbus TCP/IP and LonWorks are optionally
available.

BACnet Health monitors ingluding Net Health, Tokens Received/Transmitted, Messages
Received/Transmitted, Next/Previous Node Address, Max/Min Master Found, number of Nodes on Network,
COV, MSTP Loop Time, CRC Effors,MSTP Tokens Lost/Retry, Deadtime Average.

Door mounted control keypad with HOA LCD display for “Control Power,” “Drive Ready,” “Drive Run,” “Drive
Selected,” “Drive Fault,” “Drive Test,” “Bypass Selected,” “Bypass Run,” “Motor OL”, "Safety Open” “BAS
Interlock,” “Auto Run”, Auto Transfer,” “Emergency Override,” “Hand Mode,” “Off Mode”, and “Auto
Mode.”

Damper control circuit with end-of-travel feedback capability including two adjustable wait time functions.
One is a run delay time, where the drive will operate at a preset speed before the damper opens to
pressurize the system. The other time function is an interlock wait time, so if the damper has not fully
opened within the specified time, a fault will be declared.

Selectable energy savings and harmonic reduction mode. Drive automatically switches to Bypass (across-the-
line) when motor is running 60 Hz for a set time and automatically switches back when frequency reference
changes.

" u ”ou
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71. Green Contactor mode when enabled will keep unneeded contactors from being closed when not needed.
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230519 — METERS AND GAUGES
PART 1 — GENERAL REQUIREMENTS AND EXECUTION REQUIREMENTS
1.1 INSTALLATION

A. Install connector plugs with socket extending one-third of pipe diameter and in a vertical position in piping.
B. Install connector plugs of sizes required to match thermometer connectors. Provide bushings if required to match
sizes.

C.  Provide extension of thermowells as required for dccessbeyond piping insulation.
D. Install thermometers in thermowells and adjust position fof readability.

E. Install meters and gauges adjacent to machines andequipment to allow service and maintenance of meters,
gauges, machines and equipment.

F.  Afterinstallation calibrate meters according tesmanufacturer’s writteninstructions,
1.2 SCALE
A.  Provide scale range of meters and gaugés as réquired for flow rates indicated©n drawings and schedules.
PART 2 —-PRODUCTS
2.1 BIMETALLIC DIAL THERMOMETER

A.  Thermometer shall have stainless steel’case and stem, glass window, permanently etched scale markings on dial,
dark metal pointer and bimetal coil temperature sensing element.

B.  Provide probe suitablée forinsertion in conréctor plug with length as réguired for insertion into gauge connector
plug.

C.  Thermometer shall have accuracy of plus or minus one percéntof Scale range.
D.  Provide eachthermometer with separable well for installation pipe cénnections.
2.2 THERMOWELL

A.  Thermowell sh@lkbe constructéd in‘accordance with ASME-B40.200 with pressure-tight, socket-type fitting made
for insertiofvinto piping tee fitting. Length shall matchthermometer bulb or stem and extensions shall be provided
to accommodate insulation.

B.  Provide thermowell bushings as required to convert internal screw thread to size of thermometer connection.
2.3 PRESSURE GAUGES

A.  Pressure gauge shall have stainless steel case andstem, glass window, permanently etched scale markings on dial,
dark metal pointer and bourdon type préssure element assembly with copper alloy construction and brass tip.

B.  Gauge shall be equipped with mechanical link'between pressure element and connection to pointer.
C.  Provide probe assembly suitable/for insertion in connector plug.
D.  Gauge shall have grade ‘A’ accuracy plus 6r minus one percent of middle half of scale range.
E.  Gauge shall be furnished with snubber rated for pressure of system.
2.4 TURBINE FLOW METERS
A.  Provide impeller turbine type flow meter for installing in piping and measuring flow directly in gallons per minute
B Display shall show rate of flow with register to indicate total volume in gallons.
C.  Accuracy shall be plus or minus 1.5 percent of actual water flow.
D

Provide meter suitable for gas or fluid conveyed through piping system in which meter is installed.
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2.5 CONNECTOR PLUGS

A.  Provide connector plugs for all pressure gauges and thermometers rated for 500 psi and 200 degrees Farenheit.
Plug shall be solid brass construction with two valve cores of neoprene.
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230523 — VALVES FOR HVAC PIPING
PART 1 — GENERAL REQUIREMENTS AND EXECUTION REQUIREMENTS
1.1 INSTALLATION REQUIREMENTS

A.  Prior to installation, examine valve interior for cleanliness. Operate valves to ensure proper operation. Examine
guides, seats, threads and flanges to ensure there are né conditions that could cause valve malfunction or leakage.
Do no attempt to repair defective valves; replace with.new valves.

B. Install valves with unions or flanges at each piece of équipment arranged to allow service, maintenance and
equipment removal without system shutdown. Ldcate #/alves for easy access and provide separate support where
necessary.

C. Install valves in position to allow full stem movement. Install valves in horizontal piping with stem at or above

center of pipe.

D. Install chain wheels on operators for valves4” andlarger and fmore than 96 inches above finish€d floor. Extend
chains to 60 inches above finished floor,

E. Install necessary valves within piping systéms to,provide réquired flow control @nd.to allow isolation for inspection,
maintenance and repair of each piece 6f equipment of fixture and en each mdin and Branch service loop.

F.  Valves 2” and smaller have soldér, socket weld flanged or sérewed end confiections as required by associated
piping materials unless otheniise noted. " Valves 2.5” and.larger shall havé flanged‘@r butt weld ends as scheduled.

G. Non-rising stem valves shall not be installed at any point.in the piping systems unléss space is restricted. If a
restricted area is identified, contractor shall obtain A/E approval before installation of non-rising stem valve.

H.  Valves shall be the sarhe size as afljacent piping. Reduced valve size'Will.not bé allowed unless specifically noted.

l. Provide 2.5” and larger gate Valves on steam supply line with by-pass valves. Bypass valves shall have same trim as
is specified for main valve:

J. Provide butterfly valvés 6” and smallér with latch lock handles for shutoff service.

K. Install globe valves with pressure©n top 6f disc unless prohibited by code. Globe valves requiring drainage for
inspection, maintenance or winterization.shall be installed with'stém in horizontal position to allow complete
drainage of piping.

1.2 GENERAL VALVE APPLICATIONS
A.  If valve dpplications are not noted, use the following:
1.  Shutoff service: Ball, Butterfly or Gate'valves
2.  Throttling Service: Balance Valves or butterfly valves
B.  Valves in Insulated Piping: (shall be praovided with 2” stem extensions and the following)
1.  Gate Valves shall be providedawith risingstem

2. Ball Valves shall be provided with an extended operating handle of non-thermal-conductive material and
protective sleeve that allows Gperation of valve without breaking the vapor seal or disturbing insulation.

3. Butterfly Valves shall be provided with extended neck
1.3 STEAM AND CONDENSATE VALVE APPLICATION:
A. 2" andsmaller:
1.  Shutoff: Bronze Gate Valve
2. Check: Bronze Swing Check Valve
3.  Throttling: Bronze Globe Valve

B.  2.5” and larger:
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PART 2
2.1

2.2

2.3

2.4

2.5

2.6

1.  Shutoff: Cast Steel Gate Valve
2. Check: Iron Swing Check Valve
3. Throttling: Cast Steel Globe Valve
—PRODUCTS
BALL VALVES

A. Bronze Ball Valve: Valve shall conform to standard MSS'SP=110.Body design shall be two piece,.bronze with
threaded ends, stainless steel ball and stem, Teflon'seats and full porting.

BUTTERFLY VALVES

A. Iron Single Flange Butterfly Valve (2.5” to 12”}: 200.CWP rated. Valve shall conform to MSS SP=67, Type |. Body
design shall be lug type suitable for bi-directional dead=end service at rated pressure without use of downstream
flange. Body material shall be ASTM A 126, cast iron or ASTM A®536 ductile iron. Valve shall be eguipped with
EPDM seat, stainless steel stem and aluminum.brohze disc.

B. Iron Single Flange Butterfly Valve (14" to 24”): 150 CWP rated. Valvéshall conform to MSS SP-67, Type |. Body
design shall be lug type suitable for/bidiréctional-dead end service at rated pressure without use of downstream
flange. Body material shall be ASTMA126 cdst iron or ASTM A 536 ductile iréh. Valve shall be equipped with
EPDM seat, stainless steel stemdnd aluminum bronze disé:

GATE VALVES

A. Iron Gate Valve: Class 125, OS&Y valvérConform to standard MSS SP-70; Type I. Body material shall be ASTM A
126, gray iron with bolted bonnet. Valve shall be equippedwith flanged ends, bronze trim, solid wedge disc and
asbestos free packing and gasket. Valve shall'be designed for repacking under pressure when fully opened and
back-seated.

B.  Cast Steel Globe Valve: Class 150 Cast Steel gate valve. Providé flanged eonnections. Valve body shall be
constructed with'Cast Steél. Equal to Crane CAT No 47XUF.

C.  Bronze Gate Yalve: Class.150, rising stem valve! Conform fo MSS SP-80, Type 2. Body material shall be ASTM B 62
bronze with integralseat'and unign.ring bonnet. Valve shall be.equipped with threaded ends, bronze stem, solid
wedge brgnze dise; asbestos free packing and malleable’iron hand wheel. Valve shall be designed for repacking
under pressuréwhen fully opened and back-seated;

GLOBE VALVES

A.  Brgnze Globe Valve: Class 125 Valve. Conform to MSS.SP-80, Type I. Body material shall be ASTM B 62 bronze with
integral seat and screw in bonnet. Valve shallbe.equippéd with threaded ends, bronze stem and disc and asbestos
free packing. Valve shall be designed for repacking under pressure when fully opened and back-seated.

B.  Cast Steel Globe Valve: Class 150 Cast Stéel gatéwvalve. Provide flanged connections. Valve body shall be
constructed with Cast Steel.

C. lIron Glove Valve: Class 125 Valve. Conform to IMISS SP-85, Type |. Body Material shall be ASTM A 126, gray iron with
bolted bonnet. Valve shall be equipped with flanged ends, bronze trim and asbestos free packing and gasket.
Valve shall be designed for repacking undér pressure when fully opened and back-seated.

BALANCE VALVES

A.  Bronze Circuit Setter Balance Valve: Body material shall be bronze. Valve shall be equipped with precision
machined orifice calibrated position indicator, meter connections with built in flanged check valves. Provide
complete with polyurethane insulation cover.

B.  Iron Circuit Setter Balance Valve: Body material shall be cast iron. Valve shall be equipped with bronze disc with
EPDM insert, stainless steel stem, asbestos free packing and gasket, EPDM seal ring and zinc plated stainless steel
bushing.

SWING CHECK VALVES
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Bronze swing Check Valve: Class 150 valve. Conform to standard MSS SP-80, Type 3. Valve shall have horizontal
flow body design with threaded ends and bronze disc. Body material shall be ASTM B 62 bronze.

Iron Swing Check Valve with Closure Control: Class 125 valve. Conform to standard MSS SP-71, Type I. Valve shall
have full waterway design and shall be constructed with ASTM A 126 gray iron and bolted bonnet. Valve shall be
equipped with flanged ends, bronze trim, asbestos free ga nd factory installed exterior lever and swing

closure control.
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230529 — HANGERS, SUPPORTS AND VIBRATION ISOLATION FOR HVAC PIPING AND EQUIPMENT
PART 1 — GENERAL REQUIREMENTS AND EXECUTION REQUIREMENTS
1.1 PERFORMANCE REQUIREMENTS

A.  Design supports for multiple pipes, including pipe stands, capable of supporting combined weight of supported
systems, system contents and test water.

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

C.  Design seismic restraint hangers and supports fof pipifig and equipment. Obtain approval from authorities having
jurisdiction where required by local requirements.

1.2 INSTALLATION OF HANGERS AND SUPPORTS

A. Install hangers, supports, clamps and attachments.to support piping preperly from building structure. Do not
attached to ceilings, equipment, ductwork, €onduit or other fon-stfuctural elements such asfloor or roof decking.

B.  Hangers, supports, clamps and attachmenfs shall comply with-MSS SP-58. Arrange for grouping of parallel runs of
horizontal piping supported together on'field-fabricated; hieavy-duty trapeze hangerswhere possible. Install
supports with maximum spacing specified within Divisidn 23 piping sections. Where pipifig of various sizes is
supported together by trapezefiangers, space hangers for smallést pipe sizé orinstall intermediate supports for
smaller diameter pipe as specified above for individual pipe hangers.

C. Install building attachments within ¢onherete or to stfuctural steel. Spaee attachménts within maximum piping span
length specified in Division 23 piping sections. Install addifional attachments.at concentrated loads, including
valves, flanges, guides, strainers, expansion jéints, and at changes in.direction of piping as specified in Division 23
piping sections. Install €oncretednserts beforeconcrete is placed; fastéminsert to forms. Where concrete with
compressive strength less than'2,500 psi is indicatéd, install reinforcing bars through openings at top of inserts.

D. Install hangers arid supports completedwith necessary inserts, bolts, rods, nuts, washers and other accessories.
Provide two nuts on threaded suppofts to seclrely fasten the support.

E.  Field fabricated heéavy duty steel trapezé supports shall be fabricated from steel shapes selected for loads required.
Weld steekin-accordance with AWS D=1.1.

F. Install appropriate types of hangers and supports to allow €ontrol movement of piping systems, to permit freedom
of mavementbetween pipe anchors, and to facilitate.attion of expansion joints, expansion loops, expansion bends
and&imilar.units.

G. Install hangers and supports so that piping live.and deadloading and stresses from movement will not be
transmitted to connected equipment.

H. Install hangers to provide indicated pipe&lopesand so that maximum deflection of piping allowed by ASME B31.9
is not exceeded.

. Insulated piping:

1. Riser Clamps: Attach riser ¢lamps, in€luding spacers, to piping with riser clamps projecting through
insulation. Do not exceed pipe stresses allowed by ASME B31.9. Do not use riser clamps to support
horizontal, insulated piping. Sealinsulation for hot piping and protect vapor barrier for cold piping as
specified in Division 23 “HVAC Insulation”.

2. Insulation protection shield: Install insulation protection shield and high density insulation, sized for the
insulation thickness used as specified in insulation schedule. Install a minimum 8” long section at each
support point, top and bottom halves or the pipe of same thickness of insulation used.

J. Pre-engineered Support Strut Systems: Channel strut systems can be used at the Contractors option in lieu of
individual hangers for horizontal pipes. Space channel strut systems at the required distance for the smallest pipe
supported. Provide channel gauge and hanger rods per the manufacturer’s recommendations for the piping
supported. Where strut systems are attached to walls, install anchor bolts per manufacturer’s recommendations.

1.  Uninsulated copper pipe: Install with plastic galvanic isolators.
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2. Insulated Tube or Pipe: Install with 360 degree insulation protection shields or pre-engineered thermal
hanger shield inserts.

1.3 INSTALLATION OF ANCHORS

A. Install anchors at proper locations to prevent stresses from/@xceeding those permitted by ASME B 31.9 and to
prevent transfer of loading and stresses to connected equipment.

B.  Fabricate and install anchors by welding steel shapes, plates.and bars to piping and to structure. Comply with
ASME B 31.9 and with AWS Standards D1.1.

C.  Where expansion compensators are indicated, install anchors in accordance with expansion unit manufacturer’s
written instructions to control movement to conipensators;

D.  Anchor spacing: Where not otherwise indicatédpinstall’@nchors at ends of principal pipe runs;at intérmediate
points in pipe runs between expansion loops and bends. Make provisions for preset of ahchors asrequired to
accommodate both expansion and contraction of piping.

1.4 INSTALLATION OF PIPE ALIGNMENT GUIDES

A. Install pipe alignment guides on piping thatadjoins expansien.joints @srequired by expansion’joint manufacturer
and elsewhere as indicated on plaris and specification se€tions to eliminate binding and torsional stress on piping
systems. Where not otherwise indicated, install guides as required by ASME B'31.9. Anchor guides to building
substrate.

1.5 EQUIPMENT SUPPORTS

A.  Fabricate structural steel supports to suspend equipmentfrom structlre above or support equipment from floor.
Place grout under supports for piping and equipment.

1.6 INSTALLATION OF VIBRATICNISOLATORS

A.  Mount mechanicakequipmenton vibration isolators as specifiéd. Isolator. manufacturer shall supply all unit
isolators, complete rails, fan @nd motgr bases as required, except for isolation system supplied for equipment by
equipment manufacturer

B.  Wherever rotationalspeéd is the disturbing frequency (i.e. fans.and pump impellers) the lowest such speed in the
system shall beused. Isolation devices shall be selected for uniforim deflections accounting for distribution of
equipment weight.

C.  Pipingpunsconnected to equipment requiring vibratiefi isolation shall be isolated from building structure at
confectigh to equipment using isolators insertehin supporting piping rods.

D. Contractor shall have option to use isolationseguipment custom designed by equipment manufacturer provided
that the proposed equipment meets or exceeds all standards outlines in this specification.

1.7 ADIJUSTING

A.  Hanger Adjustment: Adjust hangers to'distribute/loads equally on attachments and to achieve indicated slope of
pipe.

B.  Clean all welds and touch up paint to matéh factory finish of all materials or color and finish of adjacent materials
when supports and adjacent eleménts are/painted.

C.  Adjust vibration isolators after piping system is at operating weight.

D.  Adjust limit stops on restrained spring isolators to mount equipment at normal operating height. After equipment
installation is complete, adjust limit stops so they are out of contact during normal operation.

E.  Adjust active height of spring isolators and adjust restraints to permit free movement of equipment within normal
mode of operation.

PART 2 —PRODUCTS

2.1 STEEL PIPE HANGERS AND SUPPORTS
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2.2

2.3

2.4

2.5

2.6

A.  Comply with MSS SP-58 types 1-58 factory fabricated components. Hangers shall be pre-galvanized or hot dipped.
Where non-metallic coatings area indicated provide plastic coating, jacket or liner.

B.  Where hangers are installed in a corrosive environment or outdoors, hangers and supports shall be type 304
stainless steel.

TRAPEZE PIPE HANGERS

A.  Trapeze hangers shall comply with MSS SP-69 and shall be type 59 shop or field fabricated pipe support assembly
made from structural steel shapes with MSS SP-58 hafigérrods; nuts, saddles and U-bolts.

THERMAL HANGER SHIELD INSERTS

A. Inserts shall have 100 PSI minimum compressive strefgth @nd shall be encased in sheet metal shield.

B.  Fortrapeze and clamped systems, insert and.shieldshall cover entire circumference of pipe.

C.  For clevis hangers, insert and shield shall cover lower 180 degreés of pipe.

D. Insert length shall extend 2” beyond sheet metalshield for piping dperating below @mbient air temperature.
EQUIPMENT SUPPORTS

A. Provide welded, shop or field fabricated equipment supports made from structural steel shapes.

PIPE STANDS

A.  Pipe stands shall be shop or field fabricated assemiblies‘made of manufactured corrosion resistant components to
support roof mounted piping. Provide 6ne piece plasti¢ unit with integralrod reoller, pipe clamps or V-Shaped
cradle to support pipe. Pipe stand shall be suitable for roofinstallation witheut membrane protection.

VIBRATION ISOLATORS

A.  Pads: Pads shall be.arranged in single or multiple layers of sufficient stiffness for uniform loading over pad area,
molded with a nonslip pattern and galvanized steel baseplatés and factory cut to sizes that match requirements of
supported equipment!

B.  Mounts: Mounts shall be double deflectiontype with méldéd oil resistant rubber, hermetically sealed compressed
fiberglass orneoprene isolator elements with factory drilled, encapsulated top plate for bolting to equipment and
with baseplatéfor bolting to struecturesidentify capacity range by color coding or other means.

C.  Free Standing Spring Isolators: Free standing spring iselatorsshall be laterally stable, open spring isolators.
Outside diameter shall be not less than 80 percént of the:edmpressed height of the spring at rated load. Minimum
additional travel shall be 50 percent of the required deflection at rated load. Isolators shall be capable of
supporting.200 percent of the rated load, fully compréssed without deformation or failure. Provide factory drilled
baseplates and top plates for bolting to equipmént.and structure.

D. Housed Spring Mounts: Housed spring iSolators shall be equipped with ductile iron or steel housing. Mounts shall
be equipped with vertically adjustablesnubbers allowing 1/4” travel up or down before contacting a resilient
collar. Base and top shall have factory drilled.halés for bolting to equipment and structure.

E. Elastomeric Hangers: Elastomeri¢ Hangers/shall be single or double deflection type fitted with molded, oil resistant
elastomeric isolator elements bonded to steel housings with threaded connections for hanger rods. Identify
capacity range by color coding or othermiéans.

F.  Spring Hangers: Spring hangers shall be combination coil-spring and elastomeric insert hanger with spring and
insert in compression. Frame shall be steel and shall be fabricated for connection to threaded hanger rods and to
allow for a maximum of 30 degrees of angular hanger rod misalignment without binding or reducing isolation
efficiency. Outside spring diameter shall be not less than 80 percent of the compressed height of the spring at
rated load. Hanger shall be capable of supporting 200 percent of the rated load, fully compressed, without
deformation or failure and shall be equipped with self-centering hanger rod cap to ensure concentricity between
hanger rod and support spring coil.

G. Steel Equipment Base: Equipment Base isolators shall be constructed of factory fabricated welded structural steel.
Bases shall have shape to accommodate supported equipment. Support brackets shall be factory welded steel
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brackets on frame for outrigger isolation mountings and to provide for anchor bolts and equipment support. Bases
shall use steel shapes, plates, and bars complying with ASTM A 32/A 36M.
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230553 — IDENTIFICATION FOR HVAC PIPING AND EQUIPMENT

PART 1 — GENERAL REQUIREMENTS AND EXECUTION REQUIREMENTS

1.1 VALVE IDENTIFICATION

A.

Provide valve tag on every valve, cock and control devices in €ach piping system. Exclude check valves, valves
within factory fabricated equipment units, HVAC termin@l déviees and similar rough-in connections of end-use
fixtures and units.

List each tagged valve in valve schedule for each pigifig system."And provide valve schedule to 6wier in operations
and maintenance manuals.

1.2 MECHANICAL EQUIPMENT IDENTIFICATION

A.

Install engraved plastic laminate sign or plastic equipment marker on or near each majgr item of mechanical
equipment and each operational device as specified herein if not 6therwise specified for.each item or device.
Provide signs for the following general categories of equipmerit and opérational devices:

Main control and operating valyés, including safety devices and hazardous gnits suchas gas outlets.
Meters, gauges, thermometers and similar units.

Fuel burning units including boilers, furnaces, heaters, stills‘and absorbtion units.

Pumps, compressors, chillers; condensers and similar motor driven units.

Heat exchangers, coils, evaporators, cooling toweérs, heat recoverpunits @and similar equipment.
Fans, blowers, primary balancing dampérs mixing boxes and air terminal units.

Packaged HVAC units:

Duct heaters and terminal heating-and.cooling units.

W 0 N W N

Tanks and pressufe vessels.
10. Strainers, filters, humidifiersywater treatment systems and similar equipment.

Where lettering larger than 1” height is néeded for proper identification because of distance from normal location
of required. identification, steficiled signs may be pfovided in lieu of engraved sign at contractor’s option.

Lettéring shall bé' minimum 1/4” high where viewing distancé is less than 2’-0”; 1/2” high for distances up to 6’-0”
and proportionately larger for greater distances. Secondary lettering shall be 2/3 to 3/4 of size of the principal
lettering.

1.3 PIPING IDENTIFICATION

Install pipe markers on each piping system and'include arrows to show normal direction of flow.

Install pipe markers where piping is exposed.toaliew, concealed by only a removable ceiling system, installed in
machine rooms, installed in accessible maintenance spaces and exterior non-concealed locations.

1.  Within 5 feet of each valve and control device.

2. Within 5 feet of each branch, excluding take-offs less than 25 feet in length for fixtures or terminal heating
and cooling units; mark flow direction of each pipe at branch connection.

3. Within 5 feet where pipes pass through walls, floors or ceilings or enter non-accessible enclosures. Provide
identification on each side of wall, floor or ceiling.

4.  Ataccess doors, manholes and similar access points which permit view of concealed piping.
5.  Within 5 feet of major equipment items and other points of origination and termination.

6.  Spaced intermediately at maximum spacing or 50’ along each piping run. Spacing shall be reduced to 25’ in
congested areas of piping and equipment where there are more than two piping systems or pieces of
equipment.
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PART 2 —PRODUCTS

2.1 ENGRAVED LAMINATE SIGN

A.

Provide engraving stock melamine plastic laminate, complying with FS L-P-387, in the sizes and thickness indicated,
engraved with the engravers standard letter style of the sizés.and wording indicated. Signs shall be black with
white core except as otherwise noted and shall be punched for mechanical fastening except where adhesive
mounting is necessary because of substrate.

Thickness shall be 1/16” for units up to 20 square inchésor.8”in length and 1/8” for larger units.

Signs shall be fastened with self-tapping stainless steel screws, except contact type permanent adhesive where
screws cannot or should not penetrate the substfate.

2.2 PLASTIC VALVE TAGS

A.

B.

Provide manufacturer’s standard solid plastic valve tags with printed enamel lettering With systém abbreviation in
approximately 3/16” high letters and sequenced valve numbers approximately 3/8” high'and with 5/32” hole for
fastener

Tags shall be 1-1/8” square white tags with black lettering,

2.3 PAINTED IDENTIFICATION

A.

B.

Painting where allowed shall bé performed using stafidard fiberboard sten€ils, prepared for required applications
with letter sizes generally comiplying with recommendations of ANSI A13 1 for piping and similar applications.
Minimum letter height shall be 1.25% high for ductwoerk and equipment and 0.75” High for access door signs and
similar operational instructions.

Paint shall be exterior type, oil based, black paint.

2.4 PLASTIC TAPE PIPE MARKERS

o 0w

Provide manufactlrer’s standard color<€odéd pressure sensitive viryl tame not less than 3 mils thick.
Tape width shall be 1.5” for pipes less than 6” in diameter/and 2.5 wide for larger pipes.
Colors shall comply with ANSI A13:1.exceptWhere noted otherwise.

Lettering shall' be manufacturer’sistandard pre-printéd nomenclature which best describes piping system in each
instance, as.selectéd by A/E in cases.of variance with namies shown or specified. Abbreviate system names only as
necessary for €ach application length.

Print each pipe marker with arrows indicating direction.of flow, either integrally with piping system service
lettering or.as a separate unit of plastic.

IDENTIFICATION FOR HVAC PIPING
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230593 — TESTING AND BALANCING

PART 1
1.1

1.2

1.3

1.4

— GENERAL REQUIREMENTS AND EXECUTION REQUIREMENTS

QUALITY ASSURANCE

A.

D.

Employ the services of an independent testing, adjusting, and'balancing agency meeting the qualifications
specified below, to be the single source of responsibilityto teést;adjust, and balance the building mechanical
systems identified above, to produce the design objectives. Services shall include checking installations for
conformity to design, measurement and establishment ¢fthe fluid quantities of the mechanicalisystems as
required to meet design specifications, and recording and reporting the results.

The independent testing, adjusting, and balancifig agéncy shall be certified by National Envifonmental Balancing
Bureau (NEBB) or the Associated Air Balance Council {AABC) in those testing and balancing disciplinés.required for
this project. The project shall be staffed at all times by qualified personnel.

Balance all air system individual terminal devicesiand branch lin€s to /- 10 percent and main duéts and air
handling equipment to +/- 5 percent of §pécified airflow.

Balance water systems to +/- 5 perceht of specified airflow,

PROJECT CONDITIONS

A.

Systems shall be fully operational prior.to beginning procedures:

SEQUENCE AND SCHEDULING

A.

Test, adjust and balance the air systems before hydronic, steam and refrigerant systems.

PRELIMINARY PROCEDURES

A.

In the event that the test andhbalance contractorisindependently antracted with the owner, the division 23
contractor shall agsist.the test and balance.contractor in perfarming all of these procedures. No extras shall be
paid for additional labor.or materials réquired to perform théseprocedures. Test and balance contractor shall in
all cases ensure that théese procedurés are met to a satisfactory ievélto perform his work.

Before operating the.air system, perform these steps:
1.  Obtain design drawings and-specifications andb&come thoroughly acquainted with the design intent.

2. Qbtaincopies of approved shop.drawings of'air handling equipment, supply, return and exhaust outlets, and
temperature control diagrams.

3. Lémpare design to installed equipment and field installations.

4.  Walk the system from the system air handling.equipment to terminal units to determine variations of
installation from design.

5. Check filters for cleanliness.

6.  Check volume and fire dampersifor corréct and locked position and temperature control system for
complete installation beforé starting fans.

7.  Verify volume dampers are'installed’at locations needed for balancing the air systems.

8.  Prepare test report sheets for both fans and outlets. Obtain manufacturer’s outlet factors and recommended
procedures for testing. Prepare a summation of required outlet volumes to permit a crosscheck with
required fan volumes.

9. Determine best locations in main and branch ductwork for most accurate duct traverses.
10. Place outlet dampers in the full open position.
11. Lubricate all motors and bearings.

12. Check fan belt tension
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13. Check fan rotation.
C. Before operating the hydronic system, perform these steps:
1.  Open valves to full open position. Close coil bypass valves.

2. Examine HVAC system and equipment installations to verify that indicated balancing devices, such as test
ports, gauge cocks, thermometer wells, flow-contréhdevices and balancing valves and fittings are properly
installed, and that their locations are accessible and @ppropriate for effective balancing and for efficient
system and equipment operation.

Remove and clean all strainers
Examine hydronic systems and determine if water has been treated and cleaned.
Check pump rotation

Clean and set automatic fill valves for required system preSsure.

N o v & w

Check expansion tanks to determine that they are not dir boynd and that the'system is completely full of
water.

8.  Check air vents at high pointSof systems and detefmine if allare installed and 6perating freely or to bleed air
completely.

9.  Set temperature controls so all coils are calling for full flow.
10. Check operation of automatic bypass valves.
11. Check and set operating temperatures of chillers to design requirements,
12. Lubricate all mators.and béarings.
1.5 PERFORMING TESTING AND BALANCING

A.  Perform testing and balancing procedures oneach system identified in accordance with the detailed procedures
outlined in the referenced standard.

B.  Cutinsulation, ductwork and pipifg for instaliation of tést probés.to the minimum extent necessary to allow
adequate‘adjustment performance of proeedures.

C.  Patch.insulation, ductwork and housings using materials identical to those being removed.

D.  Seal ducts and piping and test for and repair ledks:

E.  Seal insulation to re-establish integrity of the vaporbarrier.

F.  Mark equipment settings, including damper.contrél positions, valve indicators, fan speed control levers and similar

controls and devices to show final settirigs. Markwith paint or other suitable, permanent identification materials.

G. Energize motors, verify proper operation.of motér, drive system and wheel/impeller. Adjust to indicated RPM.
Replace motor pulley or impeller as.required £6 achieve design conditions.

H. Test and adjust mechanical systems for sound and vibration in accordance with the detailed instructions of the
referenced standards.

1.6 REPORTS
A.  Reports shall be submitted on standard AABC or NEBB forms.
B.  Reports shall include Initial, Design and Final readings of the following parameters:
1.  Fan Airflow
2 Diffuser and Grille Airflow
3. Outside Airflow
4

External Static Pressure (Supply, Return and Exhaust)
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11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.

Total Static Pressure
Motor Amps (Each Phase)
Motor Volts (Each Phase)

Fan Speed Setting

Motor Sheave Diameter/Bore
Sheave Centerline Distance
Belt Quantity, Make and Size
Fan Sheave Make

Fan Sheave Diameter/Bore
Fan RPM

Motor HP

Motor RPM

Discharge Air Temperature
Discharge Air Relative

Outside Air Temperature a

Outside Air Humidity at Time of Test

Sample Space T ratur, tTimeMum 15% o
Sample Space Humidi ime of Test (min IS%Q

d

Pump RPM

Pump ate

Equi Flow Rates
In outlet

er temperatures in all piping systems. .>

&,

C)O
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230700 — HVAC INSULATION
PART 1 — GENERAL REQUIREMENTS AND EXECUTION REQUIREMENTS
1.1 INSTALLATION REQUIREMENTS

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

B. Install insulation materials accessories and finishes with smeoth.straight and even surfaces, free of voids
throughout the length of equipment, ducts and fittings and piping including fittings valves and specialties.

C. Install insulation materials, forms, vapor barriersor.retardefs, jackets and thicknesses requiréd foreach item of
equipment, duct system and pipe system specified in insulation system schedules.

D. Install accessories compatible with insulatiofi: materidls.and suitable for the service. Install accesseries that do not
corrode soften or otherwise attack insulation‘@rjacket in either V&t or dry state.

E. Install insulation with longitudinal seams attop and bottom of horizontal runs.

F. Install multiple layers of insulation with lofigitudinal seamsstaggered.

G. Do not weld brackets, clips or other attachmént devices to piping, fittings and'specialties:

H.  Keep insulation materials dry during application andfinishing!

. Install insulation with tight longitudinal seams and end/j@ints. Bond seams and joints with adhesive recommended
by insulation material manufacturer.

J. Install insulation with least number of joints practical.

K. Where vapor barrier is indicated, seal joints, seams and penetrations ininsulation at hangers, supports, anchors
and other projections with vapor-barrier mastic.

L. Install insulation continuously through hangers and around anchof attachments.

M. Forinsulatiod @pplication\where vapor barriers are indicdted, extend insulation on anchor legs from point of
attachment to supported item to‘point of attachment t6 structure. Taper and seal ends at attachment to structure
with vapaf barrier mastic.

N.  Forinstlation with factory applied jackets cover cifcumférential joints with 3” wide strips of same material
insuldtion jacketsSecure strips per manufacturer’s recommendations. Overlap jacket longitudinal seams at least
1.5” Install longitudinal seams at bottom of ductwork.

O. Cutinsulatien in manner to avoid compressifig insulation more than 75 percent of it’s nominal thickness.

Finish installation with systems at operating:eanditions. Repair joint separations and cracking due to thermal
movement.

Q. Install insulation continuously through roef penetrations.
R.  For wall penetrations, seal penetrations with flashing sealant.

S.  Install insulation continuously through penétrations 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”.

T. For all fire rated duct, insulate access panels and doors to achieve same fire rating as duct.

1.2 DUCT INSULATION APPLICATION SCHEDULE

A.  Rectangular Supply Return and Exhaust Ductwork (<2000 FPM): FDW 1.5” Thickness
B.  Rectangular Supply Return and Exhaust Ductwork (>2000 FPM): FDW 1.5” Thickness
C.  Rectangular Exposed Ductwork (<2000 FPM) LVL 0.5” Thickness
D.  Rectangular Exposed Ductwork (>2000 FPM) HVL 0.5” Thickness
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I
J.

Rectangular Transfer Air Ductwork LVL 0.5” Thickness
Round Supply Return and Exhaust Ductwork: FDW 1.5” Thickness
Round Exposed Supply Double Wall Spiral. See Duct Specification
Round Exposed Return and Exhaust Single Wall Spiral. Uninsulated.
Return Air Boot Ductwork LVL 0.5” Thickness
Outdoor Air Ductwork: FDW 1.5” Thickness

PART 2 —PRODUCTS

2.1 EXTERNAL DUCT INSULATION

A.

Foil Faced Duct Wrap (FDW): Insulation shall cemply with ASTM C 1290 and ASTM C 553 and shall have 1.0 pound
per cubic foot density with thermal conductivity ef 0.26 Btuh m@ximum when rated at/5.degrees Fahrenheit
mean temperature. Insulation shall be équipped with Foil facing cofmpliant with ASTM C1136 with a maximum
vapor transmission rate of 0.02 perms: Provide joint sealants and tapes according/to manufacturer’s
recommendations.

2.2 INTERNAL DUCT INSULATION

A.

Low Velocity Duct Liner (LVL): fhsulationshall comply with ASTM C 1071 and shall have 2.0 pound per cubic foot
density with maximum thermialcoriductivity of 0.24 Btuli when rated at 75 degrees mean temperature. Facing
shall have maximum water vapor sorption rate of 4% by weight.

High Velocity Duct Liner (HVL): Insulation shall comply withf ASTM C 1071 andishall have 2.0 pound per cubic foot
density with maximum.thermal cenductivity/of 0.24 Btuh when ratédat 75 dégrees mean temperature. Facing
shall have maximum watérvapdr sorptionfate of 2% by weight.

2.3 INTEGRAL INSULATION

A.

Non-Fibrous Closed Cell Outdoor Duc¢twork (NFCC): Minimum insulation value of R12. See Ductwork specification
section for mére.information.

2.4 ADHESIVES

A.

Duct Liner Adhesive (LVL and HDL): Solvent Based Liner Adhesive. Comply with ASTM C 916. Adhesive shall have a
VOC content of 80 g/L or less when'€alculated accarding to 40 CFR, Subpart D (EPA Method 24).

Duct Wrap Adhesive (FDW and EDW): Solvent baséd.resii‘adhesive with a service temperature range of -75
degreés F.to +300 degrees F. Adhesive shall have a VOC eontent of 50 g/L or less when calculated according to 40
CFR 59, Subpart D (EPA Method 24).

HVAC INSULATION
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230701 — HVAC PIPING INSULATION
PART 1 - GENERAL REQUIREMENTS AND EXECUTION REQUIREMENTS
1.1 GENERAL

A.  Provide necessary materials and accessories for installation.of insulation for plumbing and mechanical
systems as specified and/or detailed on drawings. asulation type, jacket, and thickness for specific piping
systems or equipment shall be as listed in this specification section.

B.  Products or their shipping cartons shall bear label indicating their flame and smoke ratings: Treatments of
jackets or facings for impart flame and smoké safefty shall be permanent. Use of water soluble treatments
such as corn paste or wheat paste is prohibited.This does not exclude approved lagging adhesives.

C. Install insulation over clean dry surfaces withijeints firmly butted together. Insulatiofi at éguipment, flanges,
fittings, etc. shall have straight edges with . box type joints with corner beads as reuired. Whéere plumbing and
heating insulation terminates at equipment or unions, tapérinsulation at 30 degrée angle td pipe with one
coat finishing cement and finish safme asfittings. Total inSulation systém shall Have neat smooth appearance
with no wrinkles, or folds in jackets, joint strips, or fitting cavérs. Seal butt joints at maximum intervals of 45
feet to prevent vapor barrier failuresfrom.being transmitted to @djoining irisulations sections.

D. Undamaged insulation systems on coldSurface piping and equipment shall performtheir intended functions
as vapor barriers and thermalinsulation without premature@eterioratién or vapor barrier. Contractor shall
take every reasonable précaution o provide inSulation systems with/continuals unbroken vapor barriers.

E. Products shall not contain ashestos, lead, mércury or mercury compounds,
1.2 QUALITY ASSURANCE

A.  Flame/Smoke Raftings: Provide composite:Plumbing insulation (insulatiof, jackets, coverings, sealers, mastics
and adhesives) with flame=spread index of 25 or less, and sinoke-developed index of 50 or less, as tested by
ASTM E 84 (NFPA-255) method.

1.  Exception: Qutdoor Pipinginsulation may have flame Spread index of 75 and smoke developed index of
150:

B. Replace-damaged insulation which.cannot be repaired satisfactorily, including units with vapor barrier
damagé and moisture saturated.units.

C. Insulation.installer shall advise €ontractor of requifed protection for insulation work during remainder of
construction period, to avoid damage and deterioratiofi.

1.3 INSULATION INSTALLATION REQUIREMENTS

A. Install insulation products in accordance withhmanufacturer's written instructions, and in accordance with
recognized industry practices to ensure that insulation serves its intended purpose.

B. Install insulation materials with smooth and even surfaces. Insulate each continuous run of piping with full-
length units of insulation, with a singléeut piece to complete run. Do not use cut pieces or scraps.

C. Clean and dry pipe surfaces/prior to insulating. Butt insulation joints firmly together to ensure a complete and
tight fit over surfaces to be ¢overed.

D.  Maintain integrity of vapor-barrier jackets on cold pipe insulation, and protect insulation with shields to
prevent puncture or other damage. Provide high density insulation of material as specified herein and of
length equivalent to pipe shield. Provide pipe hangers sized for the pipe outside diameter plus insulation
thickness. Seal butt joint between insulation and high density insulation with wet coat of vapor barrier lap
cement.

1.  Exception for vertical piping: Provide clamps sized for the outside diameter of the vertical pipe and
extend clamp through insulation. Seal penetrations of insulation and vapor barrier with wet coat of
vapor barrier lap cement.

E. Insulation Installation on Fittings, Valves, Strainers, Flanges, and Unions:
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1. Install insulation over fittings, valves, strainers, flanges, unions, and other specialties with continuous
thermal and vapor-retarder integrity unless otherwise indicated.

2. Insulate pipe elbows using preformed fitting insulation or mitered fittings made from same material and
density as adjacent pipe insulation. Each piece shall be butted tightly against adjoining piece and
bonded with adhesive. Fill joints, seams, voids, andhirregular surfaces with insulating cement finished to
a smooth, hard, and uniform contour that is uniform with adjoining pipe insulation.

3. Insulate tee fittings with preformed fitting insulation or sectional pipe insulation of same material and
thickness as used for adjacent pipe. Cut sectional'pipe,insulation to fit. Butt each section closely to the
next and hold in place with tie wire. Bond pieces with adhesive.

4. Insulate valves using preformed fitting insulation or sectional pipe insulation of same material, density,
and thickness as used for adjacent pipe. Ovérldp adjoining pipe insulation by not less than.two times the
thickness of pipe insulation, or one pip€ diameter, whichever is thicker. For valves, insulate up to and
including the bonnets, valve stuffing-box studs, bolts,.and nuts. Fill joints, seams, and'irregular surfaces
with insulating cement.

5. Insulate strainers using preformed fitting insulation or séctional pipe insuiation.of same material,
density, and thickness as dised for adjacent pipe«Overlap @djoining pipe insulation by not less than two
times the thickness of pipeinsulation, or one/pipe diameter, whichegver is thicker. Fill joints, seams, and
irregular surfaces with.insulating €ement. Insulate straihers so strainer basket flange or plug can be
easily removed and féeplaced.without damaging the.inSulation and jacket. Provide a removable reusable
insulation cover. Fér beldw-ambient seryices, provide a design'that maiitains vapor barrier.

6. Insulate flanges and unienswsing a section 6f oversized prefermed pipé insulation. Overlap adjoining
pipe insulation by not less than two times the thickness of pipe ihsulation, or one pipe diameter,
whichever is thicker.

7. Cover segmentédhinsulated surfaces with a layer of finishing cémeént and coat with a mastic. Install
vapor-barrier mastic for below-ambient sérvices and a breather mastic for above-ambient services.
Reinforce the mastic with fabric-réinforcing mesh{ Trowél the mastic to a smooth and well-shaped
contour.

8.  Forservices not specified to réceive a field-agplied.jacket except for flexible elastomeric and polyolefin,
installfitted PVC cover overelbows, tees, strainers, valves, flanges, and unions. Terminate ends with
PVCend caps. TapePVE covers to adjoining insulation facing using PVC tape.

9. Stencil or label the outsidéinsulation jatket®©f each union with the word "union." Match size and color
of pipe labels.

Insulate instrument connections for thermometers, pressure gages, pressure temperature taps, test
connéctions, flow meters, sensors, switches, and transmitters on insulated pipes. Shape insulation at these
connections by tapering it to and around the €onnection with insulating cement and finish with finishing
cement, mastic, and flashing sealant.

Install removable insulation covers at locations indicated. Installation shall conform to the following:

1.  Make removable flange'and union insulation from sectional pipe insulation of same thickness as that on
adjoining pipe. Installsame instlation jacket as adjoining pipe insulation.

2. When flange and union c@Vers are made from sectional pipe insulation, extend insulation from flanges
or union at least two times the insulation thickness over adjacent pipe insulation on each side of flange
or union. Secure flange cover in place with stainless-steel or aluminum bands. Select band material
compatible with insulation and jacket.

3.  Construct removable valve insulation covers in same manner as for flanges, except divide the two-part
section on the vertical center line of valve body.

4, When covers are made from block insulation, make two halves, each consisting of mitered blocks wired
to stainless steel fabric. Secure this wire frame, with its attached insulation, to flanges with tie wire.
Extend insulation at least 2 inches over adjacent pipe insulation on each side of valve. Fill space
between flange or union cover and pipe insulation with insulating cement. Finish cover assembly with
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insulating cement applied in two coats. After first coat is dry, apply and trowel second coat to a smooth
finish.

H.  Extend piping insulation without interruption through walls, floors and similar piping penetrations, except
where otherwise indicated.

. Exterior Piping Protection:
1.  Provide an aluminum jacket over all exterior piping insulation. UV paint is not required.
1.4 EQUIPMENT INSULATION REQUIREMENTS

A. Install equipment thermal insulation products in aécordance with manufacturer's written.instructions, and in
compliance with recognized industry practices t6 ensure that insulation serves intended purpose.

B. Install insulation materials with smooth,and éven surfaces and on clean and dry surfaces. Redo poorly fitted
joints. Do not use mastic or joint sealerasfiller for gapping joints and excessive vaids resulting from poor
workmanship.

C.  Maintain integrity of vapor-barrienon equipment insulationafid protect it to,prevént puncture and other
damage.

D. Do not apply insulation to equipmeént, bféechings, or stacks while hot.

E.  Applyinsulation using the/Staggéred joint method for both&ingle and@ouble layer construction, where
feasible. Apply each layef of inSulation separatély.

F. Coat insulated surfaces with layérof insulating ¢éément, troweled/in.workmanlike manner, leaving a smooth
continuous surface. Fill in scored block, seams, chippéd edges and depressions, and cover over wire netting
and joints with cement of sufficient thickiness to remove surface.irregularities.

G. Coverinsulated surfaces.with all-service jacketing neatly fitted.and fifmly secured. Lap seams at least 2".
Apply over vapor barrier where applicable.

H. Do notinsulate boiler manholes; handholes, cleanouts, ASMIE stamp, and manufacturer's nameplate. Provide
neatly beveled edgé at interruptions of ingulation.

. Provide removable insulatiofi séctions to cover pafts of equipment which must be opened periodically for
mairitenance; include metal vessel covers, fasteners, flanges, frames and accessories.

J. Equipment Exposed to Weathér: Protect outdoor ifisulation from weather by installation of weather-barrier
Mastic protéctive finish, or jacketing, as recommended®by the manufacturer.

1.5 INSUEATION APPLICATION SCHEDULE:

A.  Steam Piping (All Sizes) Fiberglass 5” Thickness
B.  Steam System Condensate Piping (Al Sizes) Fiberglass 5” Thickness
C.  Hot Water Piping (Up to 1.25”) Fiberglass 1.5” Thickness
D. Hot Water Piping (Above 1.257) Fiberglass 2” Thickness
E.  Condensate Drain Piping Fiberglass 0.5” Thickness
F. Cold Surface Equipment Elastomeric 1” Thickness
G. Hot Surface Equipment Fiberglass 1” Thickness

PART 2 - PRODUCTS
2.1 ELASTOMERIC INSULATION:

A.  Flexible Elastomeric insulation shall be closed-cell, sponge or expanded-rubber materials and comply with
ASTM C 534, type | for tubular materials and type Il for sheet products. Insulation values shall comply with
energy code minimum requirements. See common work results for current code edition.
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2.2 FIBERGLASS INSULATION:

A.

2.3 ADHESIVES AND TAPES:
A.

Knauf Earthwool 1000 Fiberglass insulation shall be mineral-fiber blanket insulation with mineral or fiber glass

fibers bonded with a thermosetting resin and comply with ASTM C 553, type V, without factory applied jacket.

Insulation values shall comply with energy code minimum requirements. See common work results for
current code edition.

Insulating cements and adhesives shall be com he insulation materials, jackets and substrates for
bonding insulation to itself and to surfaces to
t

Mastics shall be compatible with insulatio jackets, and substrates and shall IL-A-
24179A Type Il. Vapor-barrier mastic shall b ed suitable for indoor and outdo on below
ambient services.

Tapes shall be white, vapor-retarder tape matching factor
comply with ASTM C 1136.

All insulation finishes shall be cofmpatible with the insulat

selected by architect. O

ied jacket with a Sive and shall
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Missouri State University Bid Submittal
Renovate Football Locker Room, Forsythe Athletics Center August 5, 2024
Project Number 240913-017

SECTION 230800 - COMMISSIONING OF HVAC SYSTEMS

PART 1 - GENERAL

1.1 SUMMARY
A. Section includes
1. Commissioning of HVAC Systems
2. Commissioning Building HVAC Systems Automation Controls
3. Commissioning Testing, Adjusting and Balancing (TAB)
1.2 RELATED DOCUMENTS
A. Section 019113 — General Commissioning Requirements

B. Section 220800 — Commissioning of Plumbing Systems

C. Section 260800 — Commissioning of Electrical Systems

1.3 DEFINITIONS

A. CxA: Commissioning Agent

B. GC: Contractor; General Contractor, not a Subcontractor
C. O&M: operations and Maintenance
1.4 DESCRIPTION
A. Conform to commissioning requirements and the commissioning plan.
1.5 RESPONSIBILITIES
A. Mechanical, Electrical, Plumbing, Controls, and TAB Contractors: The commissioning responsibilities ap-

plicable to each of the mechanical, controls, and TAB contractors of CSI Masterformat Division 23 (all ref-
erences apply to commissioned equipment only):

1. Construction and Acceptance Phases

a. Include the cost of participating in commissioning in the contract price. Commissioned equip-
ment is defined in section 019113.

b. Ineach purchase order or subcontract written, include requirements for submittal data, com-
pletion of commissioning documentation, O&M data and training.

COMMIISSIONING OF HVAC SYSTEMS 230800-1



Missouri State University Bid Submittal
Renovate Football Locker Room, Forsythe Athletics Center August 5, 2024
Project Number 240913-017

c. Attend and actively participate in a commissioning scope meeting and other meetings neces-
sary to facilitate the Commissioning process.

d. Provide requested documentation to the CxA for development of the functional testing pro-
cedures.

e. Complete CxA furnished functional performance tests and procedures. Subs shall review test
procedures to ensure feasibility, safety and equipment protection, and provide necessary
written alarm limits to be used during the tests.

f. Complete a start-up and initial checkout plan using manufacturer’s start-up procedures and
the CxA furnished Pre-functional checklists for all commissioned equipment. Submit to GC for
review prior to startup. CxA will verify plan for compliance. Refer to Section 01 91 13 for
further details related to start-up.

g. During the startup and initial checkout process, execute the mechanical-related portions of
the pre-functional checklists for all commissioned equipment.

h. Correct system deficiencies before functional testing. Air and water TAB shall be completed
with discrepancies and problems remedied before functional testing of the respective air-or
water-related systems.

i. Perform and clearly document all completed startup and system operational checkout proce-
dures, providing a copy to the GC.

j.  Provide skilled technicians to execute starting of equipment and to execute the functional
performance tests. Ensure that they are available and present during the agreed upon sched-
ules and for sufficient duration to complete the necessary tests, adjustments, and problem-
solving.

k. Provide all test equipment necessary to fulfill specified testing requirements.

I.  Perform functional performance testing under the direction of the CxA for specified equip-
ment. Assist the CxA in interpreting the monitored data, as necessary

m. Correct deficiencies (differences between specified and observed performance) as interpreted
by the CxA and A/E and retest the equipment.

n. Prepare O&M manuals according to the Contract Documents, including clarifying and updat-
ing the original sequences of operation to as-built conditions. O&M'’s to be consistent with
the final tested condition of all installed systems.

0. During construction, maintain as-built red-line mark-ups for all drawings. Update as needed
following functional testing.

p. Coordinate with equipment manufacturers to determine specific requirements to maintain
the validity of the warranty.

2. Operation Manuals shall include:
a. Atable of all setpoints and implications when changing them.
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b. Schedules.

c. Instructions for operation of each piece of equipment for emergencies.
d. Startup and shutdown procedures.

e. Recommendations for re-commissioning frequency by equipment type.

f. Recommended maintenance schedules.

3. Warranty Period
a. Participate in deferred functional performance testing, organized by the CxA, according to the
specifications.
b. Correct deficiencies and make necessary adjustments to O&M Manuals and as-built drawings
for applicable issues identified in any seasonal testing.
B. Mechanical Contractor: The commissioning responsibilities of the HVAC mechanical contractor, during

construction and acceptance phases, in addition to those listed in Paragraph A, above, are:

1.

Participate in the Commissioning of the mechanical systems listed in Section 019113 and the Com-
missioning Plan.

Provide submittals as required by A/E and those listed on the Pre-functional checklist.
Provide startup for all HVAC equipment, except for the building automation control system.
Clearly document all completed startup and system operational checkout procedures, providing a

copy to the CxA.

Provide all test equipment necessary to fulfill specified testing requirements. Data Loggers and
test equipment not specified in equipment or system sections excluded.

Assist and cooperate with the TAB contractor and CxA by:

a. Putting all HVAC equipment and systems into operation and continuing the operation during
each working day of TAB and commissioning, as required.

b. Including cost of sheaves and belts that may be required by TAB.

c. Providing test holes in ducts and plenums where directed by TAB to allow air measurements
and air balancing. Providing an approved plug.

d. Providing temperature and pressure taps according to the Construction Documents for TAB
and commissioning testing.

Install a P/T plug at water sensors which is an input point to the control system.
List and clearly identify on the as-built drawings the location of all air-flow stations (if applicable).

Prepare a preliminary schedule for CSI Masterformat Division 23 pipe and duct system testing,
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10.

11.

flushing and cleaning, equipment start-up, and TAB start and completion for use by the CxA. Up-
date the schedule as appropriate.

Notify the GC when pipe and duct system testing, flushing, cleaning, startup of each piece of equip-
ment, and TAB will occur. Be responsible to notify the GC ahead of time, when commissioning
activities not yet performed or not yet scheduled will delay construction. Be proactive in seeing
that commissioning processes are executed and that the CxA has the scheduling information
needed to efficiently execute the commissioning process.

Refer to Section 01 91 13 for specific details on non-conformance issues relating to pre-functional
checklists and tests and for issues relating to functional performance tests.

The training shall consist of a review of the O&M manuals and hands-on training. Hands-on train-
ing shall include start-up, operation in all modes possible, including manual, shutdown and any
emergency procedures and preventative maintenance for all pieces of equipment. The mechanical
contractor shall fully explain and demonstrate the operation, function and overrides of any local
packages controls, not controlled by the central control system. Training shall occur after func-
tional testing is complete, unless approved otherwise by the GC. Contractor and vendor training
will be as specified for the product of system. Training will be scheduled by the GC and monitored
by the GC and CxA.

C. Controls Contractor: The commissioning responsibilities of the controls contractor, during construction
and acceptance phases in addition to those listed in Paragraph A, above, are:

Sequences of Operation Submittals: The Controls Contractor’s submittals of control drawings shall
include complete detailed sequences of operation for each piece of equipment based on the ap-
proved project equipment, regardless of the completeness and clarity of the sequences in the con-
struction documents specifications. They shall include:

a. Anoverview narrative of the system (1 or 2 paragraphs) generally describing its purpose, com-
ponents, and function.

b. Allinteractions and interlocks with other systems.
c. Detailed delineation of control between any packaged controls and the building automation
system, listing what points the BAS monitors only and what BAS points are control points and

are adjustable.

d. Written sequences of control for packaged controlled equipment. (Equipment manufacturers’
stock sequences may be included but will generally require additional narrative).

e. Start-up sequences.

f.  Warm-up mode sequences.

g. Normal operating mode sequences.
h. Unoccupied mode sequences.

i.  Shutdown sequences.
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j.  Capacity control sequences and equipment staging.
k. Temperature and pressure control: setbacks, setups, resets, etc.

I.  Detailed sequences for all control strategies, e.g., economizer control, optimum start/stop,
staging, optimization, demand limiting, etc.

m. Effects of power or equipment failure with all standby component functions.
n. Sequences for all alarms and emergency shutdowns.
0. Seasonal operational differences and recommendations.

p. Initial and recommended values for all adjustable settings, setpoints, and parameters that are
typically set or adjusted by operating staff; and any other control settings or fixed values, de-
lays, etc. that will be useful during testing and operating the equipment.

g. Schedules, if known.

r. To facilitate referencing in testing procedures, all sequences shall be written in small state-
ments, each with a number for reference. For a given system, numbers shall not repeat for
different sequence sections, unless the sections are numbered.

2. Control Drawings Submittal
a. The control drawings shall have a key to all abbreviations.

b. The control drawings shall contain graphic schematic depictions of the systems and each com-
ponent.

c. The schematics shall include the system and component layout of any equipment that the
control system monitors, enables or controls, even if the equipment if primarily controlled by
packaged or integral controls.

3. An updated as-built version of the control drawings and sequences of operation shall be included
in the final controls O&M Manual submittal.

4, CxA shall utilize a DDC functional testing tool that is a Native BACnet-based system hosted on the
EMCS server. This system will collect EMCS data on all building controllers, application controllers,
and all input/output devices and shall communicate using the protocols and network standards as
defined by ANSI/ASHRAE Standard 135-2004, BACnet. Gateways provided by the CxA shall be
used for communication to systems and controllers installed under this section. Gateways may be
used for communication to existing systems or to systems installed under other sections.

The Energy Management and Control System (EMCS) application program provided by the controls
contractor in DDC specification 230902 shall be written to communicate specifically utilizing BAC-
net protocols. The use of the DDC functional testing tool and the building energy management
control system (EMCS) communication protocol requires that the system devices and communica-
tion networks be uniquely identified. This is to ensure that messages are correctly sent and re-
ceived within the network, and between devices.
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10.

To achieve a unique BACnet system identification regime, three sets of numbers are required to
be allocated within a system. These numbers are respectively allocated to; a device connected to
a particular LAN, a device located in a particular building, and a network within the building on
which the device is installed. The numbers are described as follows:

a. MAC Address
b. Device Instance
c. Network Number

Assist and cooperate with TAB contractor in the following manner:

a. Meet with the TAB contractor prior to beginning TAB and review the TAB plan to determine
the capabilities of the control system toward completing TAB. Provide the TAB contractor any
unique instruments needed for setting terminal unit boxes and instruct TAB in their use
(handheld control system interface for use around the building during TAB, etc.).

b. For agiven area, have all required pre=functional checklists, calibration, startup, and selected
functional tests of the system completed prior to TAB.

c. Provide a qualified technician to operate the controls to assist the TAB contractor in perform-
ing TAB or provide sufficient training for TAB to operate the system without assistance.

Assist and cooperate with the CxA in the following manner:

a. Using a skilled technician who is familiar with the installed systems in this building, execute
the functional testing of the controls system during both initial functional testing and seasonal
functional testing. Assist in the functional testing of all equipment. Provide 2-way radios dur-
ing the testing.

b. Execute all control system trend logs.

Provide a signed and dated certification to the GC upon completion of the checkout of each con-
trolled device, equipment and system prior to functional testing for each piece of equipment or
system, that all system programming is complete as to all respects of the Contract Documents,

except functional testing requirements.

Beyond the control points necessary to execute all documented control sequences, provide mon-
itoring, control, and virtual points.

List and clearly identify on the as-built duct and piping drawings the locations of all monitoring and
control sensors.

Provide all test equipment necessary to fulfill specified testing requirements.

D. TAB Contractor: The duties of the TAB contractor, in addition to those listed in Paragraph A, above, are:

1.

Submit the outline of the TAB plan and approach for each system and component to the CxA, QC,
and the controls contractor 6 weeks prior to starting the TAB. This plan shall be developed after
the TAB has met with the GC and become familiar with the control system.

The submitted plan shall include:
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a. Certification that the TAB contractor has reviewed the construction documents and the sys-
tems with the design engineers and contractors to sufficiently understand the design intent

for each system.

b. An explanation of the intended use of the building control system. The controls contractor
shall comment on feasibility of the plan.

c. All field checkout sheets and logs to be used that list each piece of equipment to be tested,
adjusted, and balanced with the data cells to be gathered for each.

d. Discussion of what notations and markings will be made on the duct and piping drawings dur-
ing the process.

e. Final test report forms to be used.

f.  Submit NEBB or AABC procedural standards or provide detailed step-by-step procedures for
TAB work for each system and issue: terminal flow calibration (for each terminal type), dif-
fuser proportioning, branch/sub-main proportioning, total flow calculations, rechecking, di-
versity issues, expected problems and solutions, etc. Criteria for using air flow straighteners
or relocating flow stations and sensors shall be discussed. Provide the analogous explanations

for the waterside.

g. List of all airflow, water flow, system capacity, and efficiency measurements to be performed
and a description of specific test procedures, parameters, formulas to be used.

h. Details of how total flow will be determined (Air: sum of terminal flows via BAS calibrated
readings or via hood readings of all terminals, supply (SA) and return air (RA) pitot traverse,
SA or RA flow stations. Water: pump curves, circuit setter, flow station, ultrasonic, etc.). (De-

scribe in Narrative and submit in final reports).

i. The identification and types of measurement instruments to be used and their most recent
calibration date.

j.  Specific procedures that will ensure that both air and water side are operating at the lowest
possible pressures and provide methods to verify this.

k. Confirmation that TAB understands the outside air ventilation criteria under all conditions.

|.  Details of whether and how minimum outside air cfm will be verified and set, and for what
level (total building, zone, etc.).

m. Details of how building static and exhaust fan/relief damper capacity will be checked.

n. Details of methods for making any specified coil or other system plant capacity measurements.
0. Details of any TAB work to be done in phases (by floor, etc.), or of areas to be built out later.
p. Details regarding specified deferred or seasonal TAB work.

g. Details of all exhaust fan balancing and capacity verifications, including any required room
pressure differentials.
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r. Details of any required interstitial cavity differential pressure measurements and calculations.

s.  Plan for hand-written field technician logs of discrepancies, deficient or uncompleted work by
others, contract interpretation requests and lists of completed tests (scope and frequency).

t.  Plan for formal progress reports (scope and frequency).
u. Plan for formal deficiency reports (scope, frequency, and distribution).
3. The TAB field technicians shall keep a running log of events and issues. Submit hand-written re-

ports of discrepancies, deficient or uncompleted work by others, contract interpretation requests
and lists of completed tests to the CA and GC at least twice a week.

4, Communicate in writing to the controls contractor all setpoint and parameter changes made, or
problems and discrepancies identified during TAB which affect the control system setup and oper-
ation.

5. Provide a draft copy of the TAB report to the CxA within 2 weeks of completion. The report shall

contain a full explanation of the methodology, assumptions, and the results in a clear format with
designations of all uncommon abbreviations and column headings. The report should follow the
latest and most rigorous reporting recommendations by AABC, NEBB, or ASHRAE Standard 111.

6. Provide the CxA with any updates because of A/E review.

7. Provide all test equipment necessary to fulfill specified testing requirements.

PART 2 - PRODUCTS - NOT USED

PART 3 - EXECUTION

3.1

3.2

A.

STARTUP

The mechanical and controls contractors shall follow the start-up and initial checkout procedures listed in
the Responsibilities list in this section and in Section 019113. CSI Masterformat Division 23 has start-up
responsibility and is required to complete systems and sub-systems, so they are fully functional, meeting
the design objectives of the Contract Documents. The commissioning procedures and functional testing
do not relieve or lessen this responsibility or shift that responsibility partially to the Commissioning Agent
or Owner.

Functional testing is intended to begin upon completion of a system. Functional testing may proceed prior
to the completion of systems or sub-systems at the discretion of the GC. Beginning system testing before

full completion, does not relieve the Contractor from fully completing the system, including all pre-func-
tional checklists as soon as possible.

OPERATIONS AND MAINTENACE (O&M) MANUALS

The following O&M Manual requirements do not replace O&M Manual documentation requirements else-
where in these specifications.

Special Control System O&M Manual Requirements: In addition to documentation that may be specified
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elsewhere, the controls contractor shall compile and organize at a minimum the following data on the
control system in a labeled 3-ring binders with indexed tabs.

1.

3 copies of the controls training manuals in a separate manual from the O&M Manuals.

Operation and Maintenance Manuals containing:

Specific instructions on how to perform and apply all functions, features, modes, etc. men-
tioned in the controls training sections of this specification and other features of this system.
These instructions shall be step-by-step. Indexes and clear tables of contents shall be in-
cluded. The detailed technical manual for programming and customizing control loops and
algorithms shall be included.

Full as-built set of control drawings.

Full as-built sequence of operations for each piece of equipment.

Full print out of all schedules and set points after testing and acceptance of the system.

Full as-built print out of any custom software programs.

Electronic copy on disk of the entire program for this facility.

Marking of all system sensors and thermostats on the as-built floor plan and mechanical draw-
ings with their control system designations.

Maintenance instructions, including sensor calibration requirements and methods by sensor
type, etc.

Control equipment component submittals, parts lists, etc.
Warranty requirements.

Copies of all checkout tests, other than commissioning tests, and calibrations performed by
the Contractor.

Field checkout sheets and trend logs should be provided to the GC for inclusion in the on-site Com-
missioning filing system.

Special TAB Documentation requirements: The TAB contractor shall compile and submit the following
with other documentation that may be specified elsewhere in the Specifications.

1.

The TAB contractor shall mark on the drawings where all traverse and other critical measurements
were taken and cross reference the location in the TAB report.

TRAINING OF OWNER PERSONNEL

The GC shall be responsible for training coordination and scheduling and ultimately to ensure that training
is completed.
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B.

The GC shall be responsible for reviewing the content and adequacy of the training of Owner personnel
for commissioned equipment or systems. CxA will verify compliance.

Mechanical and Plumbing Contractor: The mechanical and plumbing contractors shall have the following
training responsibilities for their commissioned systems:

Provide the GC with a training plan 4 weeks before the planned training.

Provide designated Owner personnel with comprehensive orientation and training in the under-
standing of the systems and the operation and maintenance of each piece of commissioned equip-
ment.

Training shall start with classroom sessions followed by hands on training on each piece of equip-
ment.

During any demonstration, should the system fail to perform in accordance with the requirements
of the O&M Manual or sequence of operations, the system will be repaired or adjusted as neces-
sary, and the demonstration repeated.

The appropriate trade or manufacturer’s representative shall provide the instructions on each ma-
jor piece of equipment. This person may be the start-up technician for the piece of equipment,
the installing contractor or manufacturer’s representative. Practical building operating expertise
as well as in-depth knowledge of all modes of operation of the specific piece of equipment is re-

quired. More than 1 party may be required to execute the training.

The controls contractor shall attend sessions other than the controls training, as requested, to
discuss the interaction of the controls system as it relates to the equipment being discussed.

The training sessions shall follow the outline in the Table of Contents of the operation and mainte-
nance manual and illustrate whenever possible the use of the O&M Manuals for reference.

Training shall include:

a. Use the printed installation, operation, and maintenance instruction material included in the
O&M Manuals.

b. A review of the written O&M instructions emphasizing safe and proper operating require-
ments, preventative maintenance, special tools needed and spare parts inventory sugges-
tions. The training shall include start-up, operation in all modes possible, shut-down, seasonal
changeover and any emergency procedures.

c. Discussion of relevant health and safety issues and concerns.

d. Discussion of warranties and guarantees.

e. Common troubleshooting problems and solutions.

f.  Explanation of information included in the O&M Manuals.

g. Discussion of any peculiarities of equipment installation or operation.
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h. Classroom sessions shall include the use of overhead projections, slides, video/audio taped
material as might be appropriate.

9. Hands-on training shall include start-up, operation in all modes possible, including manual, shut-
down and any emergency procedures and maintenance of all pieces of equipment.
10. Fully explain and demonstrate the operation, function, and overrides of any local packaged con-
trols, not controlled by the central control system.
11. Training shall occur after functional testing is complete, unless approved otherwise by the GC.
D. Controls Contractor: The controls contractor shall have the following training responsibilities for their

commissioned systems:

Provide the GC with a training plan 4 weeks before the planned training.

The controls contractor shall provide designated Owner personnel training on the control system
in this facility. The intent is to clearly and completely instruct the Owner on all the capabilities of
the control system.

Training manuals: The standard operating manual for the system and any special training manuals
shall be provided for each trainee. In addition, copies of the system technical manual shall be
demonstrated during training. Manuals shall include detailed description of the subject matter for
each session. The manuals shall cover all control sequences and have a definitions section that
fully describes all relevant words used in the manuals and in all software displays. Copies of audi-
ovisuals shall be delivered to the Owner.

The training sessions shall be tailored to the needs and skill-level of the trainees.
The trainers shall be knowledgeable on the system and its use in buildings.
Provide 2 training sessions structured as follows:

a. Building Systems: The first session shall be held on-site and consist of two (2) 4-hour sessions
of actual hands-on training after the completion of system commissioning. The session shall
include instruction on

1) Specific hardware configuration of installed systems in this building and specific in-
struction for operating the installed system, including HVAC systems, lighting controls
and any interface with security and communication systems.

2) Security levels, alarms, system start-up, shut-down, power outage, and restart rou-
tines, changing setpoints and alarms and other typical changed parameters, over-
rides, freeze protection, manual operation of equipment, optional control strategies
that can be considered, energy savings strategies and set points that if changed will
adversely affect energy consumption, energy accounting, procedures for obtaining
vendor assistance, etc.

3) All trending and monitoring features (values, change of state, totalization, etc.) in-
cluding setting up, executing, downloading, viewing both tabular and graphically and
printing trends. Trainees shall set-up trends in the presence of the trainer.
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4) Every screen shall be completely discussed, allowing time for questions.
5) Use of keypad or plug-in laptop computer via phone lines or networks.
6) Use of remote access to the system via phone lines or networks.

7) Setting up and changing an air terminal unit controller.

8) Graphics generation.

9) Point database entry and modifications.

10) Understanding DDC field panel operating programming (when applicable).

b. The second training will be conducted on-site 6 months after occupancy and will consist of 4
hours of training. The session shall be structured to address specific topics that trainees need
to discuss and to answer questions concerning operation of the system.

E. The TAB contractor shall have the following training responsibilities:
1. TAB shall meet for 2 hours with facility staff after completion of TAB and instruct them on the
following:

a. Go over the final TAB report, explaining the layout and meanings of each data type.

b. Discuss any outstanding deficient items in control, ducting, or design that may affect the
proper delivery of air or water.

c. Identify and discuss any terminal units, duct runs, diffusers, coils, fans, and pumps that are
close to or are not meeting their design capacity.

d. Discuss any temporary settings and steps to finalize them for any areas that are not finished.

e. Other salient information that may be useful for facility operations, relative to TAB.

END OF SECTION 230800
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230902 — BUILDING MANAGEMENT CONTROLS SYSTEM

PART 1 — GENERAL REQUIREMENTS AND EXECUTION REQUIREMENTS

1.1 MECHANICAL GENERAL PROVISIONS

A.

Control system shall be compatible with all related systems installed in the project including HVAC equipment,
electrical wiring, fire alarm devices, campus LAN, Variable Fréquéency Drives, etc.

Contractor shall coordinate with other trades to install €émplete operational system. Costs to correct any
deficiencies in other work divisions shall be included in bid, unless A/E are notified in writing priorte.bid.
Examples of deficiencies shall include line voltage'poweér, HVAC equipment controllers, etc.

Contractor shall be qualified to install system and shall car¥y all factory certifications as recommeénded by
manufacturer.

Control system start-up shall be a required service to be completéd by the manufacturér.or a duly authorized,
competent representative that has been factory trained in conftrols systém,configuration and,opération. This
service shall be equipment and systemicount depéndent and'shallbe a minimum of one(1) eight (8) hour period to
be completed during normal working hours,

1.2 INSTALLATION REQUIREMENTS

A.

Install system and materials in Accordance with manufacturer’s.ifistructions, and as.detailed on the project
drawing set.

Line and low voltage electrical connéctions to control Eéquipment shown. specified or shown on the control
diagrams shall be furnished and installed by the Control System Contractorin.accordance with these specifications.

Equipment furnished by.the Mechanical Cortractor that is normallyWired before installation shall be furnished
completely wired. Control wiririg normally performed in the fieldwill be furnished and installed by the Control
System Contractor,

All control devices mourited on the fate of control panels shall béclearly identified as to function and system
served with permanently engraved phénolic labels.

1.3 WIRING REQUIREMENTS

A.
B.

All electrical control wiring to the control panels shall be the responsibility of the Installing Contractor.

All wifing shall'be in accordance with the Project Electfical Specifications (Division 26), the National Electrical Code
and‘any applicable local codes. All control wiririgshall be'installed in raceways or plenum cable in concealed
accessible or occupied locations.

1.4 SUMMARY

Contractor shall modify existing building control system to accommodate new equipment shown on plans.

Provide programming of existing campus.JCl Metasys system to allow control of all new control points included in
this project scope at existing campus.front énd interface.

Scope: Furnish all labor, materials and eqUipment necessary for a complete and operating Building Management
System (BMS), utilizing Direct Digital.Controls as shown on the drawings and as described herein. Drawings are
diagrammatic only. All controllers furfiished in this section shall communicate with the Central Controller.

1.  System architecture shall fully support a multi-vendor environment and be able to integrate third party
systems via existing vendor protocols including, as a minimum, BACnet, and Modbus.

2. System architecture shall provide secure Web access using MS Internet Explorer from any computer on the
owner’s LAN or via remote access with secure login from web connected computer

3.  The BMS server shall host all graphic files for the control system.
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1.5

1.6

1.7

1.8

1.9

SOFTWARE OWNERSHIP

A.  The Owner shall have full ownership and full access rights for all network management, operating system server,
engineering and programming software required for the ongoing maintenance and operation of the BMS.

DELIVERY, STORAGE AND HANDLING

A.  Maintain integrity of shipping cartons for each piece of efuipment and control device through shipping, storage,
and handling as required to prevent equipment damage. Stere equipment and materials inside and protected
from weather.

JOB CONDITIONS

A. Cooperation with Other Trades: Coordinate the Work of this section with that of other sections to.insure that the
Work will be carried out in an orderly fashion{ ltshallbe this Contractor's responsibility to.eheck thé Contract
Documents for possible conflicts between his Work and that of other crafts in equipmefit location, pipe, duct and
conduit runs, electrical outlets and fixtures, air diffusers, and stru€tural and architectural features.

QUALITY ASSURANCE

A.  The manufacturer of the BMS digital‘controllers shall, if requested, provide docuimentation siipporting compliance
with 1ISO-9001 (Model for Quality Assurance in Design/Dévelopment, Productidn, Installation and Servicing).

B.  Equipment and Materials: Equipfment and materials shall be cataléged products of manufacturers regularly
engaged in the production and installation.of HVAC £ontrol systéms. Products shall'be manufacturer's latest
standard design and have been tested and provendn actual use.

SPECIFICATION NOMENCLATURE - Acronyms used in this specification are as follows:

A. Actuator: Control device that op€ns or closes valve or damper in tesponse to control signal.

B. Al Analogilnput

C. AO Analog Output

D. Analog Continuously variable state over statéd range ofvalues

E. BMS Building Mahagement System

F. DDC Direct DjgitahGontrol

G. Discréete Binary or digital'state

H. DI Discrete Input

l. DO Discrete Output

J. FC Fail Closed position®©f éontrol dévice or actuator. Device moves to closed position on loss of
control signal or énergy source.

K. FO Fail open (position 6f.contfol device or actuator). Device moves to open position on loss of
control signal®F energy source.

L. GUI Graphical User Interface

M.  HVAC Heating, Ventilating and Air Conditioning

N. IDC Interoperable Digital Controller

0. ILC Interoperable Lon Controller

P. LAN Local Area Network

Q. Modulating Movement of a control device through an entire range of values, proportional to an infinitely
variable input value.

R. Motorized Control device with actuator

S. NAC Network Area Controller
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T. NC Normally closed position of switch after control signal is removed or normally closed position
of manually operated valves or dampers.

u. NO Normally open position of switch after control signal is removed; or the open position of a
controlled valve or damper after the control signal is removed; or the usual position of a
manually operated valve.

V. 0SS Operating System Server, host for&ystém.graphics, alarms, trends, etc.

W.  Operator Same as actuator

X. PC Personal Computer

Y. Peer-to-Peer Mode of communication between cofitrollers in which each device connected to network has
equal status and each shares its database values with all other devices.connected to network

Z. P Proportional control; control mode with continuous linear relatidnship between observed
input signal and final controlled output elément,

AA. PI Proportional-Intégral control, control medéwith continuous proportional output plus
additional charige in‘@utput based on.-beth amount and dufation of change in controller
variable (reset confrol).

BB. PICS BACnet Prgduct Interoperability Compliancé Statement

CC. PID Proportional-lntegral-Derivative cohtrol, control mdde with continuous correction of final
controller output element versus/input signal based onpropdrtional error, its time history
(reset) and rate at which it’s changing (derivative),

DD. Point Analog or discrete instriment with addressable.database value

EE. SNC SystemNétwork Controller

FF.  WAN Wide Area Network

PART 2 —PRODUCTS
2.1 GENERAL

A.  The Building Management System (BMS) shall be compfised bf a network of interoperable, stand-alone digital
contfollers, a network area controller, graphics and programiming, and other control devices for a complete system
asipecified herein.

B.  The installed system shall provide secure pdsswerd access to all features, functions and data contained in the
overall BMS.

2.2 OPEN, INTEROPERABLE, INTEGRATED ARCHITECTURE

A.  The intent of this specification is to providéapéer-to-peer networked, stand-alone, distributed control system
utilizing various communication prétocols in one open, interoperable system.

B.  The supplied system must incorporate the/ability to access all data using standard web browsers without requiring
proprietary operator interface and configuration programs. An Open Database Connectivity (ODBC) or Structured
Query Language (SQL) compliant server database is required for all system database parameter storage. This data
shall reside on the Operating System Server provided by the controls contractor. Systems requiring proprietary
database and user interface programs shall not be acceptable. All data stored will be through the use of a standard
data base platform: Microsoft SQL Server Express or Microsoft SQL Server.

C.  Anhierarchical topology is required to assure reasonable system response times and to manage the flow and
sharing of data without unduly burdening the customer’s internal Intranet network. Systems employing a “flat”
single tiered architecture shall not be acceptable.

1. Maximum acceptable response time from any alarm occurrence (at the point of origin) to the point of
annunciation shall not exceed 5 seconds for network connected user interfaces.
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2. Maximum acceptable response time from any alarm occurrence (at the point of origin) to the point of
annunciation shall not exceed 60 seconds for remote or connected user interfaces.

2.3 SYSTEM NETWORK CONTROLLER (SNC)

A.

These controllers are designed to manage communications/between the programmable equipment controllers
(PEC), application specific controllers (ASC), and advanced unitary controllers (AUC), and central controllers (CC)
which are connected to its communications trunks, man@ge cemmunications between itself and other system
network controllers (SNC) and with any operator workstations (OWS) that are part of the BAS, and perform control
and operating strategies for the system based on information ffom any controller connected to the BAS.

The controllers must be fully programmable to méet th& unigue requirements of the facility it must control.

The controllers must be capable of peer-to-peer communi€ations with other SNC’s and with any OWS connected to
the BAS, whether the OWS is directly connected, eennected via modem or connected viaithe Internet:

The communication protocols utilized for peér-to-peer communiéations between SNC’s will be BACnet, TCP/IP and
SNMP. Use of a proprietary communication.protocol for peer#o-peer communications bétween SNC’s is not
allowed.

The SNC shall be capable of executifg application controlpfograms to provide:
Calendar functions

Scheduling

Trending

Alarm monitoring and routing

Time synchronization

Integration of BACnet, @nd ModBus controller data

N o v & w NhoR

Network management functions for all SNC, PEC and ASC baSed devices
The SNC must provide the following hardware features as a minimuni:

1.  OneEthernet Port-10/100 Mdps

2 Qfie.RS-232/485 port

3. /Battery Backup
4

Flash memory for long term data backup (If battéry backup or flash memory is not supplied, the controller
musteontain a hard disk with at least/ gigabyte storage capacity)

5.  Network connection to all HVAC equipment so that all input and output points used by HVAC equipment and
specified on plans are communicated to/from SNC.

6. 120V, power supply with NEMA 5-20P.or NEMA 5-15P cord and plug.

The SNC shall support standard Web browser access via the Intranet/Internet. It shall support a minimum of 16
simultaneous users.

The SNC shall provide alarm recognition, storage, routing, management and analysis to supplement distributed
capabilities of equipment or application specific controllers.

The SNC shall be able to route any alarm condition to any defined user location whether connected to a local
network or remote via wide-area network.

1.  Alarm generation shall be selectable for annunciation type and acknowledgement requirements including
but not limited to:

a. Alarm.

b.  Returnto normal.
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C.  Todefault.

2. Alarms shall be annunciated in any of the following manners as defined by the user:
a.  Screen message text.
b.  Email or SMS text message of complete alarm message to multiple recipients.
C. Pagers via paging services that initiate a page on réceipt.of email message.
d.  Graphics with flashing alarm object(s).

3. The following shall be recorded by the SNC for eath alarm (at a minimum):
a. Time and date
b.  Equipment (air handler #, auditatium, ete.)
(o Acknowledge time, date, and user who issued acknéwledgement.

J. Programming software and all controller “Setup Wizards” shall be €mbedded into.the SNC.
2.4 CENTRAL CONTROLLER (CC)

A.  The control system shall consist of.a low Voltage communication network of unitary built=in controllers with on-
board communications and a web-based operator interfacé.»Aweb controller with,a network interface card shall
gather data from this system/@nd génerate web pages aceessible through'a conventional web browser on each PC
connected to the network. Operators shall be ablé to.pérform all normal cpérator.functions through the web
browser interface.

B.  System controls and control components shall be installed in accortlance with the manufacturer’s written
installation instructiofis:

C.  Furnish energy conservation features such as optimal'start, night setback, request-based logic, and demand level
adjustment of overall system capacity/@s specified in the seqlience!

D.  System shall provide diréct and reversé-acting on and offalgorithms Based on an input condition or group
conditions to cycléa binary output.or multiplé binary outputs:

E.  Provide capability for future system expansion to include monitoring and use of occupant card access, lighting
control/@nd genéral equipment control.

F.  Systém shall be €apable of email generation for remote alarnm annunciation.
PART 3 BAS SERVER & WEB BROWSER GUI
3.1 SYSTEM OVERVIEW

A.  The BAS Contractor shall provide system software based on server/thin-client architecture, designed around the
open standards of web technology. Thé BAS server shall communicate using Ethernet and TCP\IP. Server shall be
accessed using a web browser over Ownénintrafiet and remotely over the Internet.

B.  The intent of the thin-client archjfécture istto provide the operator(s) complete access to the BAS system via a web
browser. The thin-client web bréwser Graphical User Interface (GUI) shall be browser and operating system
agnostic, meaning it will support Micresoft browsers, and Windows as well as non-Window operating systems.

C.  The BAS server software shall be developed and tested by the manufacturer of the system stand-alone controllers
and network controllers/routers.

D.  The web browser GUI shall provide a completely interactive user interface and must offer and be configured with
the following features as a minimum:

1. Trending
2. Scheduling

3.  Electrical demand limiting
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Duty Cycling

Downloading Memory to field devices
Real time ’live’ Graphic Programs
Tree Navigation

Parameter change of properties

w ® N o U

Setpoint Adjustments

10. Alarm/ Event information

11. Configuration of operators

12. Execution of global commands

13. Add, delete, and modify graphics and displayed data

E.  Software Components: All software shall be the maost currerit vérsion. All software components of the BAS system
software shall be provided and installed aspart of this project. BAS s6ftware comiponents shall include:

Server Software, Database and \Web Browser Graphical User Interface

System Configuration Utilities for.future modifications te.the systemsand controllers.
Graphical Programming Tools

Direct Digital Control software

Application Software

Any required third party.software

N o v k w N

If licensing credits aré required pfovide a minimum of 10% additional to as built control system requires.
F.  BAS Server Database: BAS systems written to Non -Standdrd and/or Proprietary databases are NOT acceptable.

G. Database Open Connectivity: Thé BAS server databaseShailallow real time access of data via the following
standard mechanisms:

1.  Openprotocol standard like SOAP
2. / OLE/OPC (for Microsoft Client’s/Server platferm onily)
3. “Impert/Export of the database from ortoXMi={eXténsible Mark-up Language)
H.  Communication Protocol(s): The native protocolforthe BAS server software shall be TCPIP over Ethernet.

l. Thin Client — Web Browser Based: The'GUI shall be thin client or browser based and shall meet the following
criteria:

1.  Web Browser’s for PC’s: Onlya 5.5 or later browser (Explorer/Navigator) will be required as the GUI, and a
valid connection to the seriier netwdérk. No installation of any custom software shall be required on the
operator’s GUI workstation/client. Connection shall be over an intranet or the Internet.

2. Secure Socket Layers: Communication between the Web Browser GUI and BAS server shall offer encryption
using 128-bit encryption technology within Secure Socket Layers (SSL). Communication protocol shall be
Hyper-Text Transfer Protocol (HTTP)

3.2 WEB BROWSER GRAPHICAL USER INTERFACE

A.  Web Browser Navigation: The Thin Client web browser GUI shall provide a comprehensive user interface. Using a
collection of web pages, it shall be constructed to “feel” like a single application, and provide a complete and
intuitive mouse/menu driven operator interface. It shall be possible to navigate through the system using a web
browser to accomplish requirements of this specification. The Web Browser GUI shall (as a minimum) provide for
navigation, and for display of animated graphics, schedules, alarms/events, live graphic programs, active graphic
setpoint controls, configuration menus for operator access, reports, and reporting actions for events.
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Login: On launching the web browser and selecting the appropriate domain name or IP address, the operator shall
be presented with a login page that will require a login name and password. Navigation in the system shall be
dependent on the operator’s role privileges, and geographic area of responsibility.

Navigation: Navigation through the GUI shall be accomplished by clicking on or by selecting dynamic links to other
system graphics. Both the navigation and action pane shall e displayed simultaneously, enabling the operator to
select a specific system or equipment, and view the corresponding graphic. The navigation shall as a minimum
provide the following views: Geographic, Principal Systems, Usérs, Trends and Alarms.

1.  Geographic View shall display a logical geographichiérarchy of the system including: cities; sites, buildings,
building systems, floors, equipment and objetts.

Action Pane: The Action Pane shall provide severalhfunctional views for each HVAC or mech@nical/electrical
subsystem specified. A functional view shall bg:accessédby clicking on the corresponding button:

1.  Graphics: Using graphical format suitdble for display in a web browser, graphics shall include aerial
building/campus views, color 3D building floor-plans, equipment drawings, active graphic sétpoint controls,
web content, and other valid HTML Elements., The data‘on eath graphic pagesshall automatically refresh.

2. Properties: Shall include graphi€ controls and text for the following: Locking or overriding objects, demand
strategies, Setback, Alarm Settings; Set Témperaturé RangéLimits, Schediilé options, Equipment error codes,
Wall Controller lock outs, and any othef valid datd required'for setup.

3.  Schedules: Shall be used/fo create; modify/edit and view schedules Based on the systems geographical
hierarchy or site specific sche@ules.

4.  Alarms: Shall be used to view alarm information, acknowledge alarms, sort alarms by category, actions and
verify reporting actions.

5.  Trends: Shall beltised to display associated trend and historical data, médify colors, date range, axis and
scaling

Color Graphics: The Web Browser GUIshall make extensive use of €olorin the graphic pane to communicate
information related fo.sétpoints and €omfort."Animated .gifs or .jpg;.vector scalable, active setpoint graphic
controls shallfe used to enhance usability. Graphics tools used to create Web Browser graphics shall be non-
proprietary and confermto the fallewing basic criteria:

1. Display Size: The GUI workstation software shall'graphically display in 1900 by 1080 (minimum) pixels 24 bit
TéueColor.

2. /General Graphic: General area maps shallshow locatiéns of controlled buildings in relation to local
landmarks.

3.  ColarFloor Plans: Floor plan graphics §hall.show heating and cooling zones throughout the buildings in a
range of colors, as selected by Owner. Providéa visual display of temperature relative to their respective
setpoints. The colors shall be updated dynamically as a zone's actual comfort condition changes.

4.  Mechanical Components: Mechanical systém graphics shall show the type of mechanical system components
serving any zone through the use of @ pictorial representation of components. Selected 1/0 points being
controlled or monitored for'@ach piece of equipment shall be displayed with the appropriate engineering
units. Animation shall be Used for rotation or moving mechanical components to enhance usability.

5. Minimum System Color Graphics: Color graphics shall be selected and displayed via a web browser for the
following:

a. Each piece of equipment monitored or controlled including each terminal unit
b.  Each building
C. Each floor and zone controlled

Hierarchical Schedules: Utilizing the Navigation page displayed in the web browser GUI, an operator (with
password access) shall be able to define a Normal, Holiday or Override schedule for an individual piece of
equipment or room, or choose to apply a hierarchical schedule to the entire system, site or floor area. For
example, Independence Day ‘Holiday’ for every level in the system would be created by clicking at the top of the
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geographic hierarchy defined in the Navigation page. No further operator intervention would be required and
every control module in the system with would be automatically downloaded with the ‘Independence Day’
Holiday. All schedules that affect the system/area/equipment highlighted in the Navigation page shall be shown in
a summary schedule table and graph.

1. Schedules: Schedules shall comply with the following features:
a.  Types of schedule shall be Normal, Holiday ar Override
b. A specific date,
C. A range of dates,

d.  Any combination of Month of Year (1-12;/any),AWeek of Month (1-5, last, any), Day of Week (M-Sun,
Any)

e.  Wildcard (example, allow combinations liké second Tuesday of every month).

2. Schedule Categories: The system shathallow operators to define @andyedit scheduling categories (different
types of “things” to be scheduled;for examiple, lighting, HVAC occupancy, etc.). The categories shall include:
name, description, icon (to display in'the hierarchy tree. when'icon option ji§ selected) and type of value to be
scheduled.

3. Schedule Groups: In additién to hierarchical scheduling, opérators shall:be able to define functional
Schedule Groups, comprised of @nvarbitrary gréup of aréas/rooms/efuipmentscattered throughout the
facility and site. For examplée, the operator shall bé able to define an ‘individual tenant’ group — who may
occupy different areas within @building or buildifigs. Schedules applied to,thé ‘tenant group’ shall
automatically be downloaded to control modules @ffecting spaces oceupied by the ‘tenant group’

4.  Partial Day Exceptions: Schedule events shall be able to accamimodate a time range specified by the operator
(ex: board meeting frem 6 pm to 9 pf ovérrides Normal schedule for€onference room).

Alarms: Alarms associated with a specifiesystem, area, or eqgliipmentsélected in the Navigation Tree, shall be
displayed in the Action Pane by selecting an “Alarms’ view. Alafis, and reporting actions shall have the following
capabilities:

1.  Alarms View: Each Alarm shalhdisplay an Alarms Category(using a different icon for each alarm category),
daté/time of occurrence, current Status, alarm report, anda bold URL link to the associated graphic for the
selected system, area or equipment. The URL link shallindicate the system location, address and other
pertinent information. An opérator shall easily be‘@bleto sort events, edit event templates and categories,
acknowledge or force a return tohormal in.the Events View as specified in this section.

2.7 uAlarm Time/Date Stamp: All events shall be generated at the DDC control module level and comprise the
Time/Date Stamp using the standalon& control module time and date.

3. Alarm Configuration: Operators shall bé:able to'define the type of Alarm generated per object. A ‘network’
view of the Navigation shall expose all objects and their respective Alarm Configuration. Configuration shall
include assignment of Alarm, type of Ackndwledgement and notification for return to normal or fault status.

4.  Alarm Summary Counter: Th& view of Alarm in the Graphic Pane shall provide a numeric counter, indicating
how many Alarms are active (in alarfin), require acknowledgement, and total number of Alarms in the BAS
Server database.

5.  Alarm Auto-Deletion: Alarms that are acknowledged and closed shall be auto-deleted from the database and
archived to a text file after an operator defined period.

6.  Alarm Reporting Actions: Alarm Reporting Actions specified shall be automatically launched (under certain
conditions) after an Alarm is received by the BAS server software. Operators shall be able to easily define
these Reporting Actions using the Navigation Tree and Graphic Pane through the web browser GUI.
Reporting Actions shall be as follows:

a. Print: Alarm information shall be printed to the BAS server’s PC or a networked printer.
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b.  Email: Email shall be sent via any POP3-compatible e-mail server (most Internet Service Providers use
POP3). Email messages may be copied to several email accounts. Note: Email reporting action shall
also be used to support alphanumeric paging services, where email servers support pagers.

C. File Write: The ASCII File write reporting action shall enable the operator to append operator defined
alarm information to any alarm through a text file,. The alarm information that is written to the file
shall be completely definable by the operator.. Theé operator may enter text or attach other data point
information (such as AHU discharge temperature aind fan condition upon a high room temperature
alarm).

d.  Write Property: The write property reporting action updates a property value in a hardware module.

e.  SNMP: The Simple Network Managemeént Protgcol (SNMP) reporting action sends an SNIMP trap to a
network in response to receiving an.alarm.

f. Run External Program: The Run‘External Program reporting action launcheg specified program in
response to an event.

Trends: Trends shall both be displayed.and user ¢onfigurablé through the Web Browseér GUI. Trends shall comprise
analog, digital or calculated points sifiultaneously. A trend log’s properties shallbe editabléusing the Navigation
Tree and Graphic Pane.

1.

Contractor shall provide hardidrive storage spacefor storagé of trends.. Trend settings shall be customizable,
but hard drive storage shall be based upon thefollowing values.

a. 6 Months of Historical Trending

b. 15 Minute Sample Intervals

C.  Thermostat.Setpoints

d.  Equipment Run Status

e. Equipment Fan Status

f. Space Température

g.  Space Humidity

h. Outside Air Température

i. Outside Air Humidity

i Equipment Discharge Air Temperature (\Where point is specified on Plans)

Viewing Trends: The operator shall have the ability to view trends by using the Navigation Tree and selecting
a Trends button in the Graphic Pane«The systém shall allow y- and x-axis maximum ranges to be specified
and shall be able to simultaneously graphically display multiple trends per graph.

Local Trends: Trend data shall be'collectedlocally by Multi-Equipment/Single Equipment general-purpose
controllers, and periodically uploadedto the BAS server if historical trending is enabled for the object. Trend
data, including run time hodirs and start time date shall be retained in non-volatile module memory. Systems
that rely on a gateway/routeér to runjtrends are NOT acceptable.

Resolution. Sample intervals shall'be as small as one second. Each trended point will have the ability to be
trended at a different trend interval. When multiple points are selected for displays that have different
trend intervals, the system will automatically scale the axis.

Dynamic Update. Trends shall be able to dynamically update at operator-defined intervals.

Zoom/Pan. It shall be possible to zoom-in on a particular section of a trend for more detailed examination
and ‘pan through’ historical data by simply scrolling the mouse.

Numeric Value Display. It shall be possible to pick any sample on a trend and have the numerical value
displayed.
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8.  Copy/Paste. The operator must have the ability to pan through a historical trend and copy the data viewed to
the clipboard using standard keystrokes (i.e. CTRL+C, CTRL+V).

Security Access: Systems that Security access from the web browser GUI to BAS server shall require a Login Name
and Password. Access to different areas of the BAS system shall be defined in terms of Roles, Privileges and
geographic area of responsibility as specified:

1. Roles: Roles shall reflect the actual roles of differént types of operators. Each role shall comprise a set of
‘easily understood English language’ privileges. Roles shall be defined in terms of View, Edit and Function
Privileges.

a.  View Privileges shall comprise: Navigation,Network, and Configuration Trees, Operators, Roles and
Privileges, Alarm/Event Template and Reporting Action.

b.  Edit Privileges shall comprise: Setpoifit, Tuning and Logic, Manual Override, af@Point Assignment
Parameters.

C. Function Privileges shall comprise: Alarm/Event Acknowledgement, Control Module/Memory
Download, Upload, Schedules, Schiedule Groups,Manual Commands, Print,and Alarm/Event
Maintenance.

2. Geographic Assignment of Roles:‘Rolesshall be géographically assigned‘Using a similar
expandable/collapsible navigation tféé. For example, it shall be possible.to assign two HVAC Technicians with
similar competencies (an@d the same operator defined HVAC Role) to'@ifferent.areas of the system.

3.3 GRAPHICAL PROGRAMMING

A.

The system software shall include a Graphic Programming Language (GPL) for all DDC control algorithms resident
in all control modules. Any system that does /6t use a drag and droep method of graphical icon programming shall
not be accepted. All systems shall Use a GPLis.a method used to creaté a.sequence of operations by assembling
graphic microblocks that reépresent each of the commands or functions necessary to complete a control sequence.
Microblocks represent.common logical control devices used i conventional control systems, such as relays,
switches, high signalselectors, etc., in‘@ddition to the more €ompléx DDC and energy management strategies such
as PID loops and optimum start. Each microblack shall be dnteractive:and contain the programming necessary to
execute the function of the device it represents.

Graphic programming shall be performed while on screen and usifig a mouse; each microblock shall be selected
from a microblock library andassembléed with othermicroblocks necessary to complete the specified sequence.
Microblocksare thén interconnectéd.on screen using graphic “wires," each forming a logical connection. Once
assermbled, each logical grouping of microblocks and their inferconnecting wires then forms a graphic function
blo€k which may be used to control any piece of equipmeént with a similar point configuration and sequence of
operation.

Graphic Sequence: The clarity of the graphic sequénce must be such that the operator has the ability to verify that
system programming meets the specifications, without having to learn or interpret a manufacturer's unique
programming language. The graphic programming must be self-documenting and provide the operator with an
understandable and exact representation.of each sequence of operation.

GPL Capabilities: The following is@ minimum definition of the capabilities of the Graphic Programming software:

1.  Function Block (FB): Shall be a collection of points, microblocks and wires which have been connected
together for the specific purpase of controlling a piece of HVAC equipment or a single mechanical system.

2. Logical I/O: Input/Output points shall interface with the control modules in order to read various signals
and/or values or to transmit signal or values to controlled devices.

3. Microblocks: Shall be software devices that are represented graphically and may be connected together to
perform a specified sequence. A library of microblocks shall be submitted with the control contractors bid.

4.  Wires: Shall be Graphical elements used to form logical connections between microblocks and between
logical 1/0.
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5.  Reference Labels: Labels shall be similar to wires in that they are used to form logical connections between
two points. Labels shall form a connection by reference instead of a visual connection, i.e. two points
labeled 'A' on a drawing are logically connected even though there is no wire between them.

6.  Parameter: A parameter shall be a value that may be tied to the input of a microblock.

7.  Properties: Dialog boxes shall appear after a microblock has been inserted which has editable parameters
associated with it. Default parameter dialog boxe$ shalkeontain various editable and non-editable fields, and
shall contain 'push buttons’ for the purpose of selecting default parameter settings.

8. Icon: An icon shall be graphic representation 6fa software program. Each graphic microblackshas an icon
associated with it that graphically describes/its fufiction.

9.  Menu-bar Icon: Shall be an icon that is displayéd en{he menu bar on the GPL screen, whichrepresents its
associated graphic microblock.

10. Live Graphical Programs: The Graphic Programming softwafé must support a ‘live" mode, where all
input/output data, calculated datajand. setpoints shall bé displayéd.in a ‘live’ real-time.mdde.

PART 4 PROJECT CLOSEOUT
4.1 ACCEPTANCE TESTING

A.  Upon completion of the installation, the Control System Contractér shall load:all system software and start-up the
system. The Control System Contractor shall perfori all necessary calibrdtion, testing and de-bugging and
perform all required operatiénalbehecks to insure that the system is functioning in full accordance with these
specifications.

B.  The Control System Contractor shall perform tests to verify proper performanee of components, routines, and
points. Repeat tests until properperformante results. This testing shall include a point-by-point log to validate
100% of the input and output points of the DDC system operation.

C.  System Acceptangé: Satisfactory completion.is when the Control Systém Contractor has performed successfully all
the required testing to show performérice compliance with the refuirements of the Contract Documents to the
satisfaction of the Owner’s Representative. System acceptance shall be contingent upon completion and review of
all corrected deficiencies!

4.2 OPERATOR TRAINING

A.  During'system comissioning and at.such time ac¢eptable performance of the Control System hardware and
software has béen established, the Control System Contractér shall provide on-site operator instruction to the
owier's operating personnel. Operator instructiofishall6e done during normal working hours and shall be
performed by a competent representative familiar with the system hardware, software and accessories.

B.  The Control System Contractor shall provide comprehensive training for system orientation, product maintenance
and troubleshooting, programming and enginéering, if not provided under a previous contract at the site using the
same brand and type of controllers within the previous 3 years.

C.  The Control System Contractor shall provide.instruction to the owner's designated personnel on the operation of
the BMS and describe its intendedise with respect to the programmed functions specified. Operator orientation
of the BMS shall include, but not'be limited to; the overall operation program, equipment functions (both
individually and as part of the totalintegrated system), commands, systems generation, advisories, and
appropriate operator intervention required in responding to the System's operation

4.3 WARRANTY PERIOD SERVICES

A.  Equipment, materials and workmanship incorporated into the work shall be warranted for a period of one year
from the time of system acceptance.

B.  Within this period, upon notice by the Owner, any defects in the BMS due to faulty materials, methods of
installation or workmanship shall be promptly repaired or replaced by the Installing Contractor at no expense to
the Owner
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C.  Maintenance of Computer Software Programs: The Installing Contractor shall maintain all software during the
warranty period. In addition, all factory or sub-vendor upgrades to software shall be added to the systems, when
they become available, at no additional cost. New products are not considered upgrades in this context.

D.  Maintenance of Control Hardware: The Installing Contractor, shall inspect, repair, replace, adjust, and calibrate, as
required, the controllers, control devices and associated peripheral units during the warranty period. The
Installing Contractor shall then furnish a report describing the status of the equipment, problem areas (if any)
noticed during service work, and description of the corréctive actions taken. The report shall clearly certify that all
software is functioning correctly.

E.  Service Period: Calls for warranty service by the Owiner shall be honored within 24 hours, during business time, and
are not to be considered as part of routine mainténance.

F.  Service Documentation: A copy of the service feport assoetiated with each owner-initiated warrantyservice call
shall be provided to the owner.

4.4 WARRANTY ACCESS

A.  The Owner shall grant Controls Contractor remote access to the BMS. Remote access to.the BMS will be provided
for the purpose of diagnostics and tréubleshooting, via the Internet, during the warranty périod.

4.5 OPERATION & MAINTENANCE MANUALS
A.  See Division 1 for requirements: O&M.manuals shallinclude thefollowing€lements, as a minimum:
1.  As-built control drawings fer@ll equipment.
2 As-built Network Communicaticfis Diagram.
3 General description and specificationsfor all components.
4.  Completed Performanece Verification sheets:
5

CompletedCantrollercheckout/Calibration Sheets.
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232113 — HVAC PIPING AND SPECIALTIES

PART 1 — GENERAL REQUIREMENTS AND EXECUTION REQUIREMENTS

1.1 PIPING INSTALLATIONS

A.
B.

T o mmo

[ —

R.

Provide piping material for use as listed in piping materials schedule shown on plans.
Install piping in concealed locations, 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&ngles or parallel to
building walls. Diagonal runs are prohibited unlessg'specifically indicated otherwise.

Install piping above accessible ceilings to allow sufficient space for ceiling panel removal.

Install piping to permit valve services

Install piping free from sags and bends

Install fittings for changes in direction and branch connections.

Install piping to allow application of/dnsulation.

Select system components with pressure rating equal t@ or greater than system operating pressure.

Install groups of pipes parallelfo each 6ther spacedfo permit@pplication/6f insulation and servicing of valves.

Install drains, consisting of a tee fitting, NPS 0.75” ball valve and short NPS 0.75” thfeaded nipple with cap, at low
points in piping system mains and elsewhere as required for system drainage.

Install piping at uniform grade of 0.2 percent'upward in direction of flow.
Reduce pipe sizes using ecééntric reducer/fitting installed with levehside up:

Install branch cordhéctions to.mains using mechanically forméd tee fittings in main pipe with the branch connected
to the bottom of the main pipe. For up-feed risers, connect.the branch to the top of the main pipe.

Install unions’in piping 2” and smaller, adjacenit to valves, at:final connections of equipment and at other locations
noted on plans.

Install flanges iA piping 2.5” afd largeratfinal connéctions-of equipment and elsewhere as indicated

Install strainers en inlet side of each cantrol valve, préssure réducing valve, solenoid valve, in-line pump and at
othérlocations noted on plans. Install 0.75” nigplé:and ball'valve in blowdown connection of strainers 2” and
larger. Match size of strainer blowoff connection for strainers smaller than 2”.

Identify piping as specified in Division 23 Section “Identification for HVAC Piping and Equipment”.

1.2 STEAM SPECIFIC SYSTEM INSTALLATION REQWIREMENTS

A.

Install drip legs at low points and natural drainagé points such as ends of mains, bottoms of risers and ahead of
pressure regulators and control valves, On straight runs with no natural drainage points, install drip legs at
intervals not exceeding 300 feet./Size dripdegs at the same size as main. In steam mains 6” and larger, drip leg size
can be reduced, but to no less than 4”.

Flash Tank:
Pitch condensate piping down toward utility tunnel
Install thermostatic air vent at top of system.
Install safety valve at top of system.

1

2

3

4. Install full port ball valve and swing check valve on condensate outlet.

5 Install inverted bucked trap at low pressure condensate outlet, sized for three times the rated heat load.
6

Install pressure gauge on steam outlet.
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C.  Steam Traps shall be installed in accessible locations as close as possible to connected equipment. Install full port

ball valve downstream from trap unless otherwise indicated.

1.3 HANGERS AND SUPPORTS

A.  Copper and Steel Pipe hangers and pipe supports shall be installed with the following maximum spacing and

minimum rod sizes.

1. 0.75” Pipe - Max Span 5’ - Minimum Rod Size 3/8”
2. 1” Pipe - Max Span 6’ - Minimum.Rod Size 3/8”
3. 1.25” Pipe - Max Span 7’ - Minimum Rod Size 3/8”
4,  1.5” Pipe - Max Span 8’ - Minimum Rod Size 3/8”
5. 2" Pipe - Max Span 8’ - Mihimum Roed Size 3/8”
6. 2.5” Pipe - Max Span 9’ - Minimum Rod Size 1/2”
7. 3" Pipe - Max Span 10’ - Minimum Rod Size 1/2”
8. 4" Pipe - Max Span 14’ - Minimum Rod Size 5/8"
9. 5" Pipe - Max Span 16’ ~Minimum Rod Size 5/8”
10. 6” Pipe - Max Span 17 = Minimurfi Rod:Size 3/4”
11. 8” Pipe - Max Span 19’ - Minimum Rod Size 3/4"

B.

Support vertical piping runs at roof, each floofiand at 10 foot intervals between floors.

1.4 PIPEJOINT CONSTRUCTION

A.  Ream ends of pipgsiand.tubes and remove.burrs. Bevel plain gnds of stéel pipe.

B.  Remove scale, slag, dirt/and debris from inside and outsideef pipeé and fittings before assembly.

C. Soldered joints: Apply ASTM B813.water-flushiable flux t6 tube end unless otherwise indicated. Construct joints
according to-ASTM B 828 or CDA’s “Copper Tube Handbook.” Using lead free solder allow complying with ASTM B
32.

D. BrazedJoints:Construct joints according to AWS’s“Brazing Handbook”, “Pipe and Tube” Chapter, using copper-
phosphorus brazing filler metal complying with AWS A5.8.

E. Threaded Joints: Thread pipe with tapered pipe threads according to ASME B1.20.1. Cut threads full and clean
using sharp dies. Ream threaded pipe ends {0 remove burrs and restore full interior diameter. Join pipe fittings as
follows:

1.  Apply appropriate tape or thread compound to external pipe threads unless dry seal threading is specified.
2. Do not used pipe of pipe fittings with threads that are corroded or damaged. Do not use pipe sections that
have cracked or open welds:

F.  Welded Joints: Construct joints according to ASW D10.12/D10.12M, using qualified processes and welding
operators according to specified quality@ssurance requirements.

G. Flanged Joints: Select appropriate gasket material, size, type and thickness for service application. Install gasket
concentrically positioned. Use suitable lubricants on bolt threads.

H.  Plastic Piping Solvent Cemented Joints: Clean and dry joining surfaces. Join pipe and fittings according to the

following.
1. Comply with ASTM F402 for safe handling practice of cleaners, primers and solvent cements.
2. CPVC piping: Join according to ASTM D 2846/D 2846M Appendix.

3. PVC Pressure Piping: Join schedule 40, 80 and 120 according to ASTM D 2672. Join other-than-schedule
number 40, 80 and 120 PVC pipe and socket fittings according to ASTM D 2855.

HVAC PIPING AND SPECIALTIES
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4.  4.PVC Non-pressure Piping: Join according to ASTM D 2855.

. Fiberglass Bonded Joints: Prepare pipe ends and fittings, apply adhesive, and join according to pipe
manufacturer's written instructions

1.5 HYDRONIC SPECIALTIES INSTALLATION

A. Install manual air vents at high points in piping, at heat-tfansfer coils and elsewhere as required for system
venting. Provide 0.5” copper drain line run to nearest floor drain, drain line or coil drain pan. Provide tee handle
cock in air vent line located in an accessible unfinishe@ @rea. Where air vent above ceilings cannot be made
accessible to an exposed location a 12” inch by 12”/4fich access'panel shall be provided at drain‘cock.

B. Install piping from boiler air outlet, air separator/or air purgérito expansion tank with a 2 percent upward slope
toward tank.

C. Install tangential air separator in pump suction. Instalkblowdown piping with gate or full port ballvalve, extend full
size drain to nearest floor drain.

D. Install bypass chemical feeders in each hiydranicsystem wheré indicated, in upright pesition with top of funnel not
more than 48” above finished floor. Install feeder in minimum 0.75% bypass line, fiom main.with full size, full port
ball valve in the main between bypass cannections. Installd0.75” pipe from cheniical feeder drain to nearest
equipment drain and include a full'sizé;full port ball valyve.

E. Suspended Expansion Tank: Instali'expansion tanks above the.air'SeparatoriInstall tank fitting in tank bottom and
charge tank. Use manual vent'for initialfill to establish proper water levelin tank.

1. Install tank fittings that are shipped loose.

2. Support tank from floor or structure abeve with sufficient strength to carry weight of tank, piping
connections, fittings, plus tank full of Water. Do not overload building components or structural members.

F. Floor mounted Expansion Tank: Install expansion tank on floor/Vent.and purge air from hydronic system and
ensure tank is propérlycharged with airtosuit system requiréments.

1.6 TERMINAL EQUIPMENT CONNECTIONS

A.  Sizes for supply andreturn piping/eonnections shall be the same or larger than equipment connections.

B. Install cofitrolvalves in accessible locationsclose to connected equipment.

C. Install.bypasspiping with globe valiearound control valve. If parallel control valves are installed, only one bypass
is required.

D. Install gorts for pressure gauges and thermometers at ¢oil inlet as outlet connections.

1.7 PIPE EXPANSION

A.  Provide expansion joints, expansion loaps, anchors and guides as required for proper control of expansion and
contraction of piping. Piping from mains to equipment branches and risers shall be provided with swing, swivel
joints or offsets to relieve stresses due t@ éxpansion or contraction of piping.

B.  Provide pipe loops as shown on drawings dr specified. Where pipe loop dimensions are not shown on plans they
shall be as recommended by pip& manufacturer based on thermal expansion.

C.  Expansion Joints Specified below shall‘cemply with the following:

1. Install expansion joints of sizes matching sizes of piping in which they are installed
2. Install packed type expansion joints with packing suitable for fluid service
3. Install metal bellows expansion joints according to EJMA’s “Standards of the Expansion Joint Manufacturer’s

Association, Inc.”
4.  Install rubber packless joints according to FSA-NMEJ-702.
5. Install grooved joint expansion joints to grooved-end steel piping.

D.  Expansion loops shall comply with the following:
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1.

Install pipe loops cold-sprung in tension or compression as required to partly absorb tension or compression
produced during anticipated change in temperature.

E. Alignment guide anchors specified below shall comply with the following:

1.
2.

Install alignment guides to guide expansion and to avéid end-loading and torsional stress.

Install two guides on each side of pipe expansion fittings and loops. Install guides nearest to expansion joint
not more than four pipe diameters from expansionjaint.

Install anchors at locations required to prevent stresses from exceeding those permitted By ASME B31.9 and
to prevent transfer of location and stresses t6 connected equipment.

1.8 FIELD QUALITY CONTROL

A.  Prepare hydronic piping according to ASME B31.9 and as follows:

1.
2.

Leave joints, including welds, uninsulated and exposed for'@xamination during test.

Provide temporary restraints for,expansion joints than€annot sustain reactions due to test pressure. If
temporary restraints are impragtical,isolate expansion joints frem testing.

Flush hydronic piping systems with cleafi water, thien remove and clean 6r replace strainer screens.

Isolate equipment from piping.If a valve is used to isolate €quipmentyiits closure shall be capable of sealing
against test pressure without damage to valve. Install blinds in flanged jointsio isolate equipment.

Install safety valve, set at a préssure no more than one-third higher thantest pressure, to protect against
damage by expanding liquid or other source of overpressure during test.

B.  Perform the followingitests on allipiping:

1.

2.

Hydrostatic Test:

a. Use ambient temperature/water as.a testing medium unless there is risk of damage due to freezing.
Anotherliguid that is safé for workers and compatiblé with piping may be used.

b.  Whilefilling system, use ventsinstalled at high points of system to release air. Use drains installed at
lowpoints for complete draining of test liquid.

Cs Isolate.expansiontanks and determine/that hydronic system is full of water.

d. Subjéct piping system to hy@drostatic.test pressur@ that is not less than 1.5 times the system's working
pressure. Test pressure shall not excegdhmaXximum pressure for any vessel, pump, valve, or other
component in system under test.\erify that'stress due to pressure at bottom of vertical runs does not
exceed 90 percent of specified minimum yield strength or 1.7 times "SE" value in Appendix A in ASME
B31.9, "Building Services Piping:"

e.  After hydrostatic test pressure has been applied for at least 10 minutes, examine piping, joints, and
connections for leakage. Eliminate |éaks by tightening, repairing, or replacing components, and repeat
hydrostatic test until there,are na leaks.

Procedures required by authority having jurisdiction that exceed requirements of tests listed above shall be
performed by contractor to @btain system acceptance.

C.  Perform the following before operating the system:

1.

2
3
4.
5

Open manual valves fully.

Inspect pumps for proper rotation.

Set makeup pressure-reducing valves for required system pressure.

Inspect air vents at high points of system and determine if all are installed and bleed air completely.

Set temperature controls so all coils are calling for full flow.

HVAC PIPING AND SPECIALTIES
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6. Inspect and set operating temperatures of hydronic equipment, such as boilers, chillers, cooling towers, to
specified values.

7.  Verify lubrication of motors and bearings.
D.  After testing:

1.  Adjust set point temperature of all HVAC equipmerit:to.system design temperatures. Temperatures shall be
as listed on drawings or as directed by owner.

PART 2 —PRODUCTS
2.1 PIPING
A. Copper Tube:

1. Provide hard temper copper water tubing conforming to ASTM B 88. Tubing shall'be type K, L or M as listed
in schedule.

2. Tubing joints shall be soldered or.brazed as indicated in schedule.
B. DWV Copper Tube:

1. Type M DWV copper tubing shall'confarm to ASTI B 306, type DWV.
C.  ACR Copper Tubing:

1.  Provide hard temper nitrogenized seamless{coppér refrigerant tubing eanforiming to ASTM B 88. Tube shall
be L or K as listed in schedule.

2. Tubing shall be brazed or grooved joint§ manufactured to copper tube dimensions. Flaring tubing ends to
accommodate &dltérnate sized couplings is.not allowed.

3.  Type ACR soft.copper tubing conforming to ASTM B 280/4hall berallowed for connection between VRF air
handlers nominal'size 0to 5 tons, and branch selector/contréller bexes, as allowed by air handler
manufacturer.

D.  Steel Pipe:

1.  Steél pipe shail conform to ASTM A53.and shall-be black steel with plain ends. Type, grade and wall thickness
shall be as indicated in piping materials schedule.

E.  Plastic Pipe:

1.2 PVC Plastic pipe shall conform to ASTM D 1785. Piping shall be schedule 40 or schedule 80 as listed in
schedule.

2. CPVC Plastic pipe shall conform to ASTILF 438 for schedule 40 pipe and ASTM F 439 schedule 80 pipe.
F.  Polyethylene (PE) Pipe:

1. Conform to ASTM D 2239, with-SIDR aumbers 5.3, 7, 9 or 11.5 with PE compound number required to
achieve required system wgrking pressure.

2.  U-Bend Assembly shall be factory fabricated with embossed depth stamp every 36” from U-Bend.
2.2 FITTINGS
A.  Wrought Copper Fittings:
1.  Provide wrought solder joint copper tube fitting conforming to ANSI B 16.22
B.  CastlIron Threaded Fittings:
1. Conform to ASME B 16.4 with classes as indicated on piping material schedule.
C. Nickel Copper Alloy Steel Welding Fittings:

1.  Provide nickel copper alloy steel welding fittings conforming to ANSI B16.9 and ASTM A234.
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D.  Steel piping fittings:
1.  Wrought Steel Fittings:

a.  Provide carbon steel fittings conforming to ASTM A 234/A 2345M with wall thickness to match
adjoining pipe.

2. Wrought Cast and Forged Steel Flanges:

a. Fittings shall conform to ASME B 16.5 including bolts nuts and gaskets of material group 1.1. End
connections shall be butt welded and facings shall be raised face type.

E.  Cast Bronze Fittings:
1.  Cast bronze fittings shall be solder joint type conforming to ANSI B 16.18.
F.  Plastic piping Fittings:
1.  PVCPlastic Pipe
a.  Socket type fittings conforiming to ASTM D 2466 for schedule 40 and ASTM D 2467 for schedule 80.
2.  CPVC Plastic Pipe
a.  Socket type fittings egonferming to ASTM F 438 for Schédule 40 and,ASTM F 439 for Schedule 80.
G. Polyethylene (PE) fittings:

1. Molded PE fittings conforming t&;,ASTM D 2683 6r ASTM D 3261/made with PE resin and socket or butt fusion
type made to match PE pipe dimensions and class.

2.3 JOINING MATERIALS

A.  Pipe flange gasket materials'shall be suitable for chémical and thermal.conditions of piing system contents. Provide
1/8” maximum thicknéssynonmetallic,flat, ‘asbestos free matérial conforming to ASME B 16.21.

B.  Flange bolts and nuts shall conform to ASME B18.2.1 and shall be carbon steel unless otherwise noted.
C.  Plastic pipe flange gasket bolts an@nuts shall be type and material recommended by piping system manufacturer.

D.  Solder fillermetals shall conform.te-ASTM B 32 and shall be lead free alloys that include water flushable flux
according te ASTIMI'B 813.

E. Brazing filler metals shall conform to AWS A 5.8/BCuP series'and shall be copper phosphorus alloys for joining
copper with copper or Bag-1 silver alloy for joining copper with bronze or steel.

F.  Welding filler materials shall comply with AS\W D10.12/D10.12M for welding materials appropriate for wall
thickness and chemical analysis of steel pipe.being Welded.

G. Solvent Cements for Joining Plastic Pipg:
1.  CPVC piping cements shall conform to:ASTM F 493.
2. PVC piping solvent cements shall coriform to ASTM D 2564. Include primer complying with ASTM F 656.

H.  Gasket material thickness, material @nd.type shall be suitable for fluid to be handled and working temperatures
and pressures.

2.4 TRANSITION FITTINGS
A.  Plastic to Metal Transition Fittings:

1.  Provide one piece fitting with one threaded brass or copper insert and one Schedule 80 solvent-cement-joint
end.

B. Plastic to Metal Transition Unions:

1.  Provide MSS SP-107 union. Include brass or copper end, schedule 80 solvent cement joint end, rubber gasket
and threaded union.
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2.5 DIELECTRIC FITTINGS

A.  Fittings shall be combination fitting of copper alloy and ferrous materials with threaded solder joint plain or weld
neck end connections that match piping system materials.

B. Insulating material shall be suitable for system fluid, pressufe.and temperature
C.  Dielectric unions:

1.  Provide factory fabricated union assembly with pressure.and temperature rating suitable for system
operating range.

D. Dielectric Flanges:

1.  Provide factory fabricated companion flange assémbly with pressure and temperature rating suitable for
system operating range.

E.  Dielectric Coupling:

1.  Provide galvanized steel coupling with inért.and non-cdrresive thermoplasticlining and threaded ends.
Coupling shall have pressure and temperature rating suitable for system opérating range.

F.  Dielectric Nipples:

1. Provide electroplated steél nipple with inert and nofeerrosive, thermoplastic lining, plain, threaded or
grooved ends. Nipples shall havepréssure and temperature rating suitable fdr system operating range.

2.6 AIR CONTROL DEVICES

A.  Air Vents: Manual air vents shall be equippedwith bronze body, non-ferrous material for all internal parts,
thumbscrew operator;0.5” inlet cannection; 1/8” discharge connéction, 150 PSI CWP rating and 225 degree F
maximum operating temperature.

B.  Air Separator: Tangéntial type air separatoer.shall be welded stéel ASME constructed tank labeled for 125 PSI
minimum working pressure and 375 degree F maximum operating temperature. Air collector tube shall be
stainless steel.constructed to release air into expansion tafk.

C.  Air Purger: Air purgérs.shall have©he-piece cast iron tafik withan integral weir constructed to decelerate system
flow to maximizeéair separation. Maximum working pressure shall be up to 175 PSI and maximum operating
temperature shall.be up to 300 degrees.

D.  Vacudm Breakérs: Vacuum breakers shall have cast iron body, threaded end connections, stainless steel sealing
ball; EPR/O-Ring and pressure and temperaturerating suitable for system operating range.

2.7 EXPANSION TANK

A. Tank shall be welded steel rated for 125 PSkworking pressure and 240 degree F maximum operating temperature.
Tank shall be factory tested with taps fabricated and supports installed and labeled according to ASME Boiler and
Pressure Vessel Code: Section VIII Divisian I.

B.  Diaphragm shall be securely sealed.inte tank'to'separate air charge from system water to maintain required
expansion capacity.

C.  Tank shall be equipped with Schrader.valvé, stainless steel air charge fitting with EPDM seats.
2.8 HYDRONIC PIPING SPECIALTIES

A.  Basket Strainers: Basket strainers shall have cast iron body with bolted cover and bottom drain connection.
Provide threaded connection for 2” and smaller and flanged connection for 2.5” connection and larger. Provide
mesh strainer screen and perforated stainless steel basket. Strainer shall be rated for operating pressure of
system.

B.  Flexible Connection: Flexible connections shall be stainless steel bellows type connections with woven, flexible
bronze, wire reinforcing protective jacket. Provide threaded or flanged connections to match equipment
connected. Connection shall be capable of 0.75” misalignment with maximum operating temperature of 250
degrees F. Connection shall be rated for operating pressure of system.
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2.9 PACKLESS EXPANSION JOINTS

A. Metal Compensator: Expansion joints shall have 2-ply phosphor bronze bellows, brass shrouds and end fittings for
copper piping systems and 2-ply stainless steel bellows, carbon steel shrouds and end fittings for steel piping
systems. Expansion compensators shall have internal guides, anti-torque device and removable end clip for proper

positioning.

2.10 EXPANSION LOOPS

cceptable methods include use of elbows ina U

A.  Provide pipe expansion loop constructed of main pi
alysis may be utilized to defin s of

or Z shape as defined by ASHRAE or ASME; or a de d stre
expansion.

2.11 ALIGNMENT GUIDES AND ANCHORS

A.  Provide steel, factory fabricated alignment glide olted two-section outer cylind or attaching to
structure; with two section guiding spider fo ting to pipe.

B.  Anchors shall be mechanically fastened appropri r ion.

T
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233113 - HVAC DUCTWORK

PART 1
11

1.2

— GENERAL REQUIREMENTS AND EXECUTION REQUIREMENTS

INSTALLATION REQUIREMENTS

A.

B
C.
D

P.

Install ducts according to SMACNA’s “HVAC Duct Construction Standards— Metal and Flexible” unless otherwise indicated.
Protect all ducts and fittings from exposure to moisture prior to installation.

Exposed round ductwork shall be double wall spiral.

Install round or flat oval ducts in maximum practical lengths.

Install ducts with fewest possible joints.

Flat oval ducts: Indicated dimensions are the duct width and diameter of the round sides connecting the flat portions of the duct.

In the event that a conflict is identified betweenrduct size shown on plang; and building structure ar finish eeiling; contractor shall
modify duct routing and length-width ratio asrequired to'fesolve conflict. Confractor shall have 6ption.to modify exact duct
configuration for this purpose provided the/Staticjpressure, and duct velocity matehes performance of specified duct. All modifications
shall be clearly marked on as built documénts.

Install shop or factory fabricated fittingsfor changésin direction, size and shapé and for branch connections.
Unless otherwise noted, install ducts verti€ally'and horizontally and paraliel and perpefdicular to'building lines.
Install ducts close to walls, overhead construction, columns-and@ther structural and permanent€nclosure elements of building.

Install ducts with a clearance of 1” plus allowance fornsulation thickness. Sizes notedon plans indicate free area of duct for airflow.
Add additional thickness for.insulation as.noted in diict insulation schedule.

Route ducts to avoid passing thraugh transformer vaults and electrical equipment rooms and enclosures, unless specifically noted on
plans. Ducts shall not bé allowed to pass over electrical panels.

Where ducts pass through non-fire-rated partitions and exterior wall§ and are éxposed to view, cover the opening between the
partition and déctor.duct insulation with sheet:metal flanges of safe.metal thickness as the duct. Overlap openings on four sides by at
least 1.5 inches.

Where ducts passthrough fire ratedinteriorpartitions and extérior walls, install fire dampers.

Duringenstruction, protect duct interiors ffom moisture, constfuction/debris and dust and other foreign materials. Comply with
SMACNA’s“Buct Cleanliness for New Construction Guidélines.”

Visuallylinspect duct system to ensure that no visible.contaminants are present after installation is complete.

INSTALLATION OF EXPOSED DUCTWORK

o o w

Protect ducts exposed in finished spaces from'being dented, scratched or damaged.

All exposed ducts shall be painted to match adjacent building finishes.

Trim duct sealants flush with metal. Créate a smadth and uniform exposed bead. Do not use two-part tape sealing system.

Grind welds to provide smooth surface frée.of buifs, sharp edges and weld splatter. Remove all discoloration caused by welding.

Maintain consistency, symmetry and uniformity in the arrangement and fabrication of fittings hangers and supports, duct accessories
and air outlets.

DUCTS
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1.3 DUCT SEALING

A.

Ducts shall be sealed in accordance with table 1.2 of SMACNA’s “HVAC Duct Construction Standards — Metal and Flexible”. The
allowable air leakage shall be in compliance with SMACNA standards for each respective duct pressure class and duct seal class.

All duct pressure classes shall be equal or greater to the external static'pressure of the equipment supply the duct. The applicable
pressure class shall be maintained throughout entire system.

Spiral lock seams in round or flat oval ducts are not required tobe sealed,

Seal ducts to the following seal classes according to SMACNA’s “HVAC Duct Construction Standards — Metal and Flexible”
1. Outdoor Supply Air Ducts:  Seal Class A

Outdoor Exhaust Air Ducts:  Seal Class C

Outdoor Return Air Ducts:  Seal Class C

Unconditioned Space Supply Air Ducts, Préssure:Class2” and Lowér: SealClass B

Unconditioned Space Supply Air Ducts, Pressure Class higher than 2" Seal Class A

Unconditioned Space Exhaust Ducts: SealClass C

Unconditioned Space Return Air Ducts:.. Seal Class B

Conditioned Space Supply Air Ducfs, Pressure Class 2” anddower: Seal Class C

L ©® N o U kB~ w N

Conditioned Space Supply Air Ducts , Pressure class higher than.2": SealClass B

-
©

Conditioned Space Exhaust Ducts: Seal Class B

11.  Conditioned Space Fresh/Return Air Ducts: Seal Class C

PART2  -PRODUCTS

2.1  RECTANGULAR DUCTS AND FITTINGS

A.

Select transverse joints, lengitudinal se@ms; elbows, transitions, gffsets, branch connections and other duct constructions and fabricate
according t6 SMACNA’s “HVAC Duct Construction.Standards — Metal and Flexible” as follows:

1. Minimum duct thickness shall'be 26.gauge.

2. Use/tatic pressure class, applicable sealing requiféments, matérials involved, duct support intervals and all other provisions as
spécified in SMACNA manual.

3. Transvérse joints: Figure 1-4 “Transverse (Girth) Joints”
4. Longitudinal Seams: Figure 1-5 “Longitudinal Seams - Rectangular Ducts”

5. All elbows of 20 degrees or greater shall be equipped with turning vanes. Turning vanes shall be 26 gauge, high efficiency
profile, airfoil type mounted at 2.125” on ¢énter on 25 gauge runners.

6. Elbows, Transitions, Offsets, Brahch ConnéEtions and other duct construction: Chapter 2 “Fittings and other construction”

2.2 ROUND AND FLAT OVAL DUCTS AND FITTINGS

A.

Select transverse joints, longitudinal seams, tees, laterals and other duct constructions and fabricate according to SMACNA’s “HVAC
Duct Construction Standards — Metal and Flexible” as follows:

1. Minimum duct thickness shall be 26 gauge.

2. Use static pressure class, applicable sealing requirements, materials involved, duct support intervals and all other provisions as
specified in SMACNA manual.

DUCTS
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3. Transverse joints:
a. Figure 3-2 “Transverse (Girth) Joints”
b. In ducts larger than 90” in diameter, transverse joints shall be flanged.
4, Longitudinal Seams:
a. Figure 3-1 “Seams — Round duct and Fittings”
b. Fabricate round ducts larger than 90 “ in diameter with butt welded longitudinal seams.
C. Fabricate flat oval ducts larger than 72 in width with buttswelded longitudinal seams.

5. Teesand Laterals: Figure 3-4 “90 degree Tees dhd Laterals™and Figure 3-5 “Conical Tees”

2.3 DOUBLE WALL SPIRAL

A.

Outer Duct: Select transverse joints, longitudinal seams, tees, laterals and other/duct constructions and f@bricate’according to
SMACNA's “HVAC Duct Construction Standards — Metal and Flexible” asfollows:

1. Use static pressure class, applicable sealing requirements, materialsinvolved, duct support.intervalsand all other provisions as
specified in SMACNA manual.

2. Transverse joints:
a. Figure 3-2 “Transverse (Girth) Joints”
b. In ducts larger than 90” in diameter, transverse joints shall be flangéd.
3. Longitudinal Seams:
a. Figure 3-1 “Seams —Raund Duct and Fittings”
b. Fabricate round ducts larger thaf 90 “in.diameter with butt welded longitudinal seams.
C. Fahbricate flat oval ducts larger than 72" in width with butt-welded longitudinal seams.
4, Tees and Lateralsi Figure 3-4 “90 degree Teées and Laterals” and Figure 3-5 “Conical Tees”
Inner Duct: Perforated galvanized sheetsteelduct hiaving ovefall open area of 23 percent.

Interstitial Insulation: Fibrous glass liner cofplying with ASTM\€1071, NFPA 90A or NFPA 90B and with NAIMA AH124 “Fibrous Glass
Duct/Liner Standard”

2.4 FLEXDUCT

A.
B.

Duct shall comply with NFPA, BOA, NFPA 90B and UL 181, €lass | Air duct
Duct shall be factory insulated with flexible fiberglass insulation with a minimum R-Value of 5.0 at a mean temperature of 75 degrees F.

Insulation shall be covered with reinforced aluminum.pigimented vapor barrier jacket having a permeance of not greater than 0.05
perms when tested in accordance with ASTME 96, procedure A.

Flexible duct shall be rated for a velocity of at least 4000 feet per minute and shall be suitable for operating temperatures of at least
250 degrees F.

Internal working pressure:
1. Low Pressure Duct Class: Minimum of 6” WC positive and 4” WC negative.

2. Medium Pressure Duct Class: Minimum of 10” WC positive and 6” WC negative.

2.5 SHEET METAL MATERIALS

A.

B.

Comply with SMACNA'’s “HVAC Duct Construction Standards — Metal and Flexible” for acceptable materials, material thickness and duct
construction methods unless otherwise indicated.

See above for minimum duct thicknesses.

DUCTS
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Sheet metal materials shall be free from pitting, seam marks, roller marks, stains, discolorations or other imperfections.
Galvanized sheet steel shall comply with ASTM A 653/A 653M. Finishes for surfaces exposed to view shall be mill phosphatized.

Stainless steel sheets shall comply with ASTM A 480/A 480M Sheet st
annealed sheet

| shall be type 304 unless otherwise noted, cold rolled,
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233300 — AIR DUCT ACCESSORIES
PART 1 — GENERAL REQUIREMENTS AND EXECUTION REQUIREMENTS
1.1 INSTALLATION REQUIREMENTS

A. 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.

B.  Balancing dampers shall be provided in each supply @ir branch duct and all return and exhaust ducts.required for
complete balancing of air distribution system. Cofitractor shall provide remote damper adjustment method for all
dampers located above drywall ceiling. All direct duet mounted grilles and registers shall be'provided with volume

damper.
C. Install duct accessories of materials to match duct matérials.
D. Install backdraft dampers at inlet of exhaust.fans or exhaust dicts as close.as possible to éxhaust fan unless

otherwise indicated.

E. Install volume dampers at all points/@n supply,seturn and@xhaust systems whefe branches extend from larger
ducts. Where dampers are installed in ducts Having ductliner, install dampers'with-hatchannels of same depth as
liner and terminate liner with nosifig hat channel.

F.  Set dampers to fully open position before testing, adljusting and balancing.

G. Install test holes at fan inlets and outlets and elsewhéreé as indicated. Install'ducitést holes where required for
testing and balancing purposes.

H. Install fire and smoke dampers aceording to/UL listing.

l. Install flexible connections at all connections of ductsito equipriient. For fans developing more than 5” WC cover
flexible connectors withrleaded vinyl shegt held in place with/metal'straps:

1.2 FIRE DAMPERS

A.  Fire dampers and cgiling fire dampers shall be provided@t all penetrations in fire rated assemblies shown on
architectufal plans.

B.  Fire damipers ratéd for wall or floor.installation shall notié used where ceiling fire dampers are indicated on plans,
due t0 the fact that they do not provide the necessary heat barrier.

C.  Firé dandper installation shall be in accordance with all. manufacturer’s requirements and requirements of UL 555
PART 2 - PRODUCTS
2.1 BACKDRAFT DAMPERS

A.  Dampers shall be gravity balanced suitable for maximum air velocity of 2000 feet per minute, unless otherwise
noted on plans. Maximum system pressufératifg shall be 1”7 WC. Dampers shall have extruded aluminum frame
with multiple center pivoted single'piece blades with a maximum blade width of 6 inches. Blade action shall be
parallel and blades shall be equipped with nylon seals. Damper shall be equipped with adjustable tension return
spring. Provide accessories as noted.on plans.

2.2 MANUAL VOLUME DAMPERS

A.  Dampers shall be rated for standard leakage rating with linkage outside of airstream. Damper shall be suitable for
horizontal or vertical application. Damper frame shall be galvanized steel channel with mitered and welded
corners. Damper shall be provided with flanges for attaching to walls or flangeless frames for installing in ducts.
where applicable. Blade design shall be parallel or opposed blade design with galvanized steel damper blades.
Provide galvanized steel blade axles. Dampers in ducts with pressure class of 3” WC or less shall have axles full
length of damper blades and bearings at both ends of operating shaft. Provide 2” extended stand off bracket and
locking hand quadrant. When applications require more than one damper section to fill opening, sections shall be
interconnected by appropriate jack shafting.
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2.3 CONTROL DAMPERS

A.  Damper shall have low leakage rating with linkage outside of airstream and shall bear AMCA’s certified ratings seal
for both air performance and air leakage. Damper frame shall be constructed from galvanized steel channels with
mitered and welded corners. Damper shall have parallel andopposed blade design with multiple dampers blades
with a maximum blade width of 8”. Blade axles shall be galvanized steel with blade linkage hardware of zinc plated
steel and brass. Damper shall be rated for operation froifi =40.degrees to 200 degrees Fahrenheit.

2.4 FIRE DAMPERS

A.  Fire rating shall match rating of fire separation indicated.on architectural plans. See architectural plans.for
assembly rating requirements. Damper shall be dynaniic typ€; rated and labeled according to UL 555 by a national
rating and testing laboratory. Fusible links shall be rated for 212 degrees Fahrenheit and shall'include a UL label in
accordance with established UL labeling procéduires. Dampers shall be suitable for vertical 6 horizontal
installation as required by location shown. Fire dampérs,shall be installed in wall and fléor openings utilizing steel
sleeves, angles and other materials and practices.as required to/provide an installationtegquivalent to that utilized
by the manufacturer when dampers weré tested at.UL. Dampér shall beé curtain type with bladés outside of
airstream, fabricated with roll formed@galvanized steel with mitéred and interlocking corners. Mounting sleeve
shall be factory or field installed and/€onstfucted from galvanized shéét steel. Sléeve may be omitted where
damper frame width permits direct attachment of periméter mounting angles/©6n each side of wall or floor;
thickness of damper frame must comply With sleeve requirements. Damper biades shall Be roll formed,
interlocking galvanized sheet stéel. Contractor shall have optionto use fulldéngth, galvanized steel blade
connectors in place of interlocking blades: Horizontal dampers shall be equipped with blade lock and stainless stel
closure spring.

1.  Low Velocity: Dampers installed in low velocity ductWwork shall be rated for air velocities of up to 2000 feet
per minute at 4” WC static pressure.

2. Medium/High Velogity.Daimpers: Dampers installed in medium/high Vélocity ductwork shall be rated for air
velocities of up to 4000 feet per minute at 8“WC static pressuresDampers shall be equipped with airflow
blades. ProVideround or oval trafsitions.as required pér thefouting shown on plans.

2.5 DUCT MOUNTED ACCESS DOORS

A.  Access panels shall befabricated @ceording to SMACNA’s “HVAC Duct Construction Standards — Metal and Flexible”
Figures 2410 “Duct Access Doors and Panels” and 2-11.“Access Panels — Round Duct”.

1. Doorshall be double wall, ¥éetangular constfucted of galvanized sheet metal with insulation fill and thickness
as indicatéd on duct insulation séhiedule. Door shall be‘hinged with cam latch and shall be fabricated air tight,
suitable for duct pressure class. Frame shall be galvanized sheet steel with bend over tabs and foam gaskets.

2. Pressure relief access doors shall open outward for positive pressure and inward for negative pressure ducts.
Doors shall be factory set for operation at 10”.WC and shall be equipped with neoprene or foam rubber
seam.

2.6 DUCT ACCESS PANEL ASSEMBLIES

A.  Assemblies shall be rated and labeledaccording to UL 1978 by a national rating and testing laboratory. Panel and
frame shall be carbon steel with arbon stéel fasteners. Panel fasteners shall not penetrate duct wall. Gasket shall
comply with NFPA 96 and shall be constructed with grease tight, high temperature ceramic fiber rated for
minimum 2000 degree Fahrenheit. Minimum pressure rating shall be 10” WC positive or negative.

2.7 FLEXIBLE CONNECTORS

A.  Connectors shall be constructed with flame retardant treated or non-combustible fabrics. Coatings and adhesives
shall comply with UL 181, class I. Connectors shall be metal edged, factory fabricated with a fabric strip 3.5” wide
attached to 2 strips of 2.75” wide galvanized sheet steel or aluminum sheets to match duct construction material.
Strips shall be stainless steel when used in corrosive environments. Indoor system flexible connector fabric shall be
glass fabric, double coated with neoprene. Outdoor system flexible connector fabric shall be glass fabric, double
coated with weatherproof, synthetic rubber resistant to UV rays and ozone. High corrosive flexible connector
fabric shall be glass fabric with chemical resistant coating.
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233600 — AIR TERMINAL UNITS
PART 1 - GENERAL REQUIREMENTS AND EXECUTION REQUIREMENTS
1.1 CONNECTIONS
A. Install piping adjacent to air terminal unit to allow service and maintenance.

B.  Hot-Water Piping: In addition to requirements in Division 23.Section, connect heating coils to supply with shutoff
valve, strainer, control valve, and union or flange; and'o returnwith balancing valve and union or flange.

C.  Connect ducts to air terminal units according to DiVisior23.
D.  Make connections to air terminal units with flexiblé €onneétors complying with requirements in Rivision 23.
1.2 IDENTIFICATION

A. Label each air terminal unit with plan number, neminal airflow,@and maximum and minimum factory-set airflows.
Comply with requirements in Division 23

1.3 FIELD QUALITY CONTROL
A. Testing Agency: Engage a qualifiedtestifig agéncy to pefform tests and inspections.

B.  Manufacturer's Field Service: Efgage a factory-authorized servicé representative to inspect, test, and adjust
components, assemblies, and‘equipiment installatiofis, including connectipns.

1.4 STARTUP SERVICE
A.  Perform startup service.
B.  Complete installation‘andstartup checks ac¢cording to manufacturer's Writtefi instructions.

C.  Verify that inlet duet.connectiens are as recommended by air ferminal'unit manufacturer to achieve proper
performance.

D.  Verify that controls and control enclasure are accessible.
E.  Verify that.control cofinections are complete.
F.  Verify that naméplate and ideffificationtag are visible.
G. Verify that contrels respond to inputs@s specified.
1.5 DEMONSTRATION
A. Owner's maintenance personnel to adjust, 6perate, and maintain air terminal units.
PART 2 —PRODUCTS
2.1 TIME SWITCHES
A.  Provide units as shown in schedules
1.  Electronic time switches:
a. Electronic solid state unitwith alphanumeric display complying with UL 917.
b.  Astronomic time shall be available on all channels.
C. Unit shall be equipped with battery backup to maintain program upon loss of utility power.
2. Electromechanical Dial Switches:
a. Provide astronomic time dial.

b.  Unit shall be equipped with wound spring reverse carryover mechanism to keep time during power
failures.
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2.2 SINGLE-DUCT AIR TERMINAL

A.

T o mmo

Configuration: Volume-damper assembly inside unit casing with control components inside a protective metal
shroud.

Casing: Single wall.

Casing Lining: Adhesive attached, coated, fibrous-glass duet.liner complying with ASTM C 1071, and having a
maximum flame-spread index of 25 and a maximum smoke=developed index of 50, for both insulation and
adhesive, when tested according to ASTM E 84. Covef lifier-with.nonporous foil.

Air Inlet: Round stub connection or S-slip and drivé connections for duct attachment.

Air Outlet: S-slip and drive connections|, size matehing inlet size].

Access: Removable panels for access to parts requiring service, adjustment, or maintendnce; with airtight gasket.
Airstream Surfaces: Surfaces in contact with the.airstream shall‘€omply with requirements in ASHRAE 62.1-2004.

Regulator Assembly: System-air-powered belloWs section inéorporating polypropylenebeliows for volume
regulation and thermostatic control. /Bellows shall operate at températures from'0'to 140 deg F (minus 18 to plus
60 deg C), shall be impervious to méisturé andfungus, shall be suitable for 10-ifichwwg (2500-Pa) static pressure,
and shall be factory tested for leaks.

Volume Damper: Galvanized steel withuperipheral gasket:
Maximum Damper Leakage: ARI'880 rated, 2 percént of hominal airflow at 3-inch Wg inlet static pressure.
Damper Position: Normally open.

Hydronic Coils: Copper.tube, with.mechanically bonded aluminuni fins spaced no closer than 0.1 inch (2.5 mm),
and rated for a minimum Workifg pressure of 200 psig (1380 kPa).and a maximum entering-water temperature of
220 deg F (104 deg C). Include manual air vent and drain valve!

Controls as specifiedhand scheduled, single-point electrical connection to power source, control transformer,
disconnect switch and all other accessories listéd in scheddle.

AIR TERMINAL UNITS
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233713 — GRILLES, REGISTERS AND DIFFUSERS
PART 1 - GENERAL REQUIREMENTS AND EXECUTION REQUIREMENTS
1.1 INSTALLATION REQUIREMENTS
A. Install diffusers, registers and grilles level and plumb.

B.  Drawings indicate general arrangement of ducts, fittings andl.accessories. Air outlet and inlet locations have been
indicated to achieve design requirements for air volufg, neise criteria, airflow pattern, throw and pressure drop.
Make final locations where indicated, as much as pfactical. For units installed in lay in ceiling panels;locate units in
center of panel. Where architectural features or dtheritéms.conflict with installation, notify Architect for.a
determination of final location.

C. Install diffusers, registers and grilles with airtight €ennections to ducts and allow servicednd maintenance of
dampers, air extractors and fire dampers.

Adjust diffusers, registers and grilles to airpatterns.indicated,6r as dirécted, before starting.airbalancing.
Install all registers with curve of louver away from line of sight to €liminate sight lines into space behind louver.

Registers installed in masonry shall'b&iristalled so that bottom of register is aligned with masonry joint.

GG M m O

Support all grilles, registers anddiffusers from T-Bars or'structure’'so that weight of unit is not transferred to ceiling
tile.

H.  Provide proper mounting accessories.for mountirig method required in area in.which diffuser is shown. See
architectural plans for ceiling or wall type.

. All registers and grilles shall have angled blades.
PART 2 —PRODUCTS
2.1 CEILING DIFFUSERS
A.  Diffuser shall be constructed of steel
B.  Diffuser shall be specifically desighéd.for variable volumie air flows.
C.  Finish shall be baked enamel withreolor as indicateddn diffuser schedule.
D.  Diffusér airflow.pattern shall be adjustable in field!
E.  Volumedampers, where indicated on schedule shallbe radial opposed blade or butterfly type.
2.2 LINEAR SLOT DIFFWSERS
A.  Diffuser shall be constructed of aluminumi:
B.  Diffuser shall be specifically designed for variable volume air flow.
C.  Slots, width and unit length shall be.as;indicatéd on plans.
2.3 DUCT MOUNTED DIFFUSER
A.  Diffuser shall be constructed of heavy gauge aluminum.
B.  Finish shall be baked acrylic suitable for paint. Or color as indicated in diffuser schedule.
C. Blades shall be individually adjustable in the horizontal direction.
D. Diffuser shall be furnished with opposed blade steel damper and adjustable air extractor.
E.  Furnish diffuser with duct mounting collar.
2.4 REGISTERS AND GRILLES

A.  Units shall be constructed as follows:
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1.  Where unitis indicated to be furnished with white finish, or to receive paint, unit shall be constructed of
steel.

2. Where unit is to be located in corrosive environment, or is indicated to have a “matte” finish, unit shall be
constructed of aluminum.

B.  Register shall be equipped with adjustable opposed blade da r.

C.  Mounting screws shall be concealed.
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237200 — ENERGY RECOVERY UNITS

PART 1 — GENERAL REQUIREMENTS AND EXECUTION REQUIREMENTS

1.1 INSTALLATION REQUIREMENTS
A.

E.
F.

Verify that all airflows are properly connected and arranged

directions and wheel rotation, where applicable, is awa st side to purge section to supply side.

Provide all access doors in ductwork as required for eel surfaces, drive motor and seals.

Provide concrete housekeeping pad for all floor nted units.
c

Provide threaded rods, spring hangers and buil nts for suspended units and in its with all

clearances for service and maintenance.
Install new filters at completion of equipme sta befor ing and balancin
Pipe all drains from units and drain pan oor drai

PART 2 - PRODUCTS \
2.1 AIRTO AIR ENERGY RECOVERY UNIT

A.

o 0 ®

Provide units with all capacitie

Unit shall be equipped with

ssories as s le. C
ng and factory painted finish.
Heat exchangers shall be total heat unless othe oted.
Heat Transfer Coil:
1.  Run Around Coil: ed fille&lene Gly uti e equipment schedule for required
minimum p ance.

ENERGY RECOVERY UNITS

at supply and exhaust airstreams flow in opposite
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260500 - COMMON WORK RESULTS FOR ELECTRICAL

PART 1 — GENERAL REQUIREMENTS AND EXECUTION REQUIREMENTS
1.1 CODE SECTIONS
A. 2011 National Electrical Code, NFPA 70
2012 International Building Code
2012 International Plumbing Code

ADA — American Disabilities Act

m o o w

ANSI — American National Standards Institute

-

ASTM — American Society of Testing Materials

NFPA — National Fire Protection Association

o

NEMA — National Electrical Manufactures/Association

OSHA — Occupational Safety and Health Act

—

UL — Underwriter’s Laboratorie$
K. All codes listed on architectural Code Reference Sheet @r project cover sheét,
1.2 GENERAL

A.  Provide all work in aceerdance with applicable codes, rules, ordindfces, and regulations of local, State, and Federal
Governments and other Authorities Having Jurisdiction (AHJ).

B.  This Division requifés the furnishing and-nstalling of completé functioningsystems, and each element thereof, as
specified or indicatéd,.on the drawings and specifications or reasoefiably inferred; including every article, device or
accessory (whether orf not specifically called fof by item) réasonably Aecessary to facilitate each system functioning
as indicated by thedesigi and the equipmentSpecified./Eléments of the work include materials, supervision,
supplies, equipment, transportation, and utilities.

C.  The drawings have been prepared diagrammatically intended. to convey the scope of work, indicating the intended
general arrangement of the equipmént, fixtures, piping, etc. without showing all the exact details as to elevations,
offséts, controllifies, and other installation requirements.. The contractor shall use the drawings as a guide when
laying out the work and shall verify that materials and.equipment will fit into the designated spaces, and which,
wheninstalled per manufacturers requirementspwilbénstire a complete, coordinated, satisfactory and properly
operating system. Plans shall not be scaled

D.  Contractor shall coordinate with all othér trades to ensure that all required project components are included in
project bid.

E. If in any case the plans or specifications conflict with either manufacturer’s requirements or minimum code
requirements the information on/lans and specifications shall be superseded by manufacturers and code
requirements.

F.  Ifin any case the plans or specifications €onflict with themselves, the most stringent of the conflicting information
shall be the basis for bid. Contractor shall seek clarification of all conflicts prior to bid.

G. All change order requests shall be accompanied with itemized tabular breakdown of all materials and labor
associated with installation of all associated materials for review of the design team. Lump sum pricing will not be
accepted.

H.  Contractor shall refer to each drawing and specification section in construction document set. No bids shall be
submitted without review of all construction documents.
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1.3

1.4

1.5

1.6

1.7

1.8

LOCAL CONDITIONS
A.  Visit site and determine existing local conditions affecting work in contract.

B.  Failure to determine site conditions or nature of existing or new construction will not be considered a basis for
granting additional compensation.
ALLOWABLE MANUFACTURERS

A.  Allowable manufactures for all products listed in division'26.are listed in “Schedule of Manufacturers” on plans.
SUBMITTAL REQUIREMENTS
A.  Submittals for products in division 26 shall includé the/following items.

1.  Product data showing type, model and censtruction characteristics of product

2. Layout drawings for any systems requiring inteféonnection of various system coniponents

3.  All other documentation required te.show compliance with the specifications,

B.  The contractor shall provide a schedulé of submittals indicating dates on which edeh submittal will be provided to
design team for review. Schedule shall be submitted 10 working daysin advancé of delivery of first submittal for
review.

C.  Contractor shall allow a minimuii of ten working days for designdeam of review of submittals.
CIRCUIT LABELS

A.  Contractor shall provide typed circuit directories indicating the use of‘@aech circuit breaker for new and existing
panels that are affected in the project scope. ;Existing directories shall be replaced with new typed directories
reflecting all modifications to circuit arrangefents in each panel.

WARRANTY REQUIREMENTS

A.  Unless noted elséwheré in the specifigations, all work shall b& warfantied for a period of not less than one year
from the date of substahtial completion. The contractor shall provide work at no additional cost to correct any
deficiencies if their workithat were identified o have beén present during the warrantied period.

DEMOLITION

A. All equipment t@ be removed‘@nd reinstalied shall be diseénnected, with services capped, cleaned and stored for
reconfiection:

B.  Inférmation on drawings represents information from old drawings and limited site inspection. Contractor shall
field verify existing conditions prior to submitting bid. No-extras shall be paid due to unanticipated conditions.

C.  Contractor shall be responsible for all coring, patéhing and repair of all wall and floor systems as required due to
new construction. Maintain all fire ratings of existing building elements.

D.  For all existing fixtures, receptacles, wirihg, equipment, etc. shown to be removed, the owner shall have the first
right of refusal.

E.  Contractor shall be responsible fér removal of all electrical devices and wiring in all demolished walls, whether
specifically indicated or not.

F. Where demolished devices are part of a circuit that is thru-wired, or has additional devices on the circuit that are
to remain unchanged, the contractor is responsible for maintaining the integrity of the existing circuit. Any
additional conduit, conductors, boxes, etc. needed to modify the existing circuit to maintain the integrity are the
responsibility of the electrical contractor and shall be included in bid.

G. When afixture, device or pieces of equipment is noted for removal along with associated wiring or associated
wiring and conduit, contractor shall remove wiring and conduit back to nearest junction box so that no conduit or
wiring is exposed in occupied area. Wiring shall be disconnected upstream of removed fixture, device or piece of
equipment so that wiring termination cannot be accidentally energized.
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H.  Where demolition process has caused damage to equipment, fixtures, conduit, wiring and other devices to remain,
these items shall be repaired or replaced at contractor’s expense to the approval of the Architect.

1.9 INSTALLATION

A.  All raceways and wiring shall be installed so that they are cdhcealed from view unless otherwise noted. Exposed
conduit shall be allowed at structural level in areas in which there is no ceiling installed. All conduit shall be routed
perpendicular or parallel to building lines and structure.

B.  No combustible materials shall be allowed in return aif plenumregardless of indication on plans.
C. Installation shall comply with NECA 1

D.  Measure mounting heights indicated on plans to bottom of unit for suspended items and tocenter of unit for wall
mounted items.

E. If mounting heights or other location criteria are not indicated, arrange and install components and equipment to
provide maximum possible headroom consistent with these redquirements.

F. Install all equipment to facilitate servi¢e; maintenarice and repairor replacement of camponents of both electrical
equipment and other nearby installations{ Connect in such-away as tofacilitatefuture disconnecting with
minimum interference with other ifemsdn theVicinity.

G. Apply firestopping to penetratiofis of fire rated floor and Wall assémblies forelectrical installations to restore
original fire resistance rating of assembly.

H.  Contractor shall relocate all circuit breakers to balance/@lectrical load between.each panel phase.

. All exposed conduit shall be painted to match surface installed adjacentto. Verify all paint colors with architect
prior to installation.

1.10 TEMPORARY FACILITIES

A.  Contractor shall grovide temporary facilities'as required for construction 6f the project. Temporary facilities shall
include temporary water service and/distribution, electrical.powér and lighting service, heating cooling and
ventilation, telephone and data service, and sahitary facilities includiag drinking water.

B.  PermanentHVAC equipment shall nét.be used to heatjcool or Véntilate the facility during construction.

C.  Whether.during a.renovation 6r a phased construction preject, the contractor shall include all temporary facilities
to maintain functicnality and suitable.space conditionsdh all'areas of a building that are occupied by the owner
whilé construction activities are underway.

D.  The contractor shall provide temporary facilities as required to maintain a safe working environment and to
protect all building materials and provide space conditions within range required for material installation.

E. Provide temporary ventilation required by €6nstruction activities for curing or drying of completed installations or
for protecting installed construction frém adverse effects of high humidity. Select equipment that will not have a
harmful effect on completed installations.or eleménts being installed. Coordinate ventilation requirements to
produce ambient condition required and minimize energy consumption. Provide dehumidification systems when
required to reduce substrate moisture levels to level required to allow installation or application of finishes.

F.  Keep temporary services and facilities cleah and neat in appearance. Operate in a safe and efficient manner.
Relocate temporary services and facilitiés as the Work progresses. Do not overload facilities or permit them to
interfere with progress. Take necessary fire-prevention measures. Do not allow hazardous, dangerous, or
unsanitary conditions, or public nuisances to develop or persist on-site.

PART 2 —-PRODUCTS
2.1 HOUSEKEEPING PADS

A.  All equipment shall be installed on concrete housekeeping pads. Pad shall extend beyond equipment perimeter 4”
and shall elevate equipment off of finish floor 4”.

B.  Contractor shall have option to provide prefabricated housekeeping pad or pour pad in place.
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2.2 SLEEVES
A.  Sleeves shall be constructed from the following materials at contractor’s option.

1.  Galvanized steel round tubing, closed with welded longitudinal joint.

2. Schedule 40 Steel Pipe.
3.  DUCTED RETURN ONLY — Schedule 40 PVC pipe.
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260519 — CONDUCTORS AND CABLES
PART 1 - GENERAL REQUIREMENTS AND EXECUTION REQUIREMENTS
1.1 INSTALLATION REQUIREMENTS
A.  Follow circuiting shown on drawings for lighting, power and equipment connections.
B Shared neutrals and grounds are not allowed.
C.  Conceal cables in finished walls, ceilings, and floors snless ctherwise indicated.
D

Route conductors in raceway continuous betweefi outléts and junction boxes with no splices:or-taps-pulléd into
conduits.

E.  Terminate solid conductors at equipment terminal strips and other similar terminal points with insulated solderless
terminal connectors. Terminate all strandedconductor terminal peints with insulated solderlessteérminal
connectors.

F.  Neatly route tie and support conductofs terminating at switchb@ards, motor control cefters, panelboards, and
audio-visual equipment with cable tiés and clamps.

G. Use manufacturer approved pulling compeund or lubri¢ant where necessary.“Do not éxeeed manufacturer’s
recommended maximum pulling tension and sidewall pressure values.

H.  Use pulling means including fish.tape, cable, rope ahd basked weave wire/cable grips that will not damage cable or
raceway.

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

J. Identify and color code conductors and cables according to Division 26 “identification for Electrical Systems.”
K.  Support Cables aécording torDivision 26, “Hangers and Suppgarts fof Electrical Systems.”

L. Tighten electrical connections 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

M.  Make spli€es and taps that are compatible with conductor material and that possess equivalent or better
mechaniecal stréngth and insulation ratings than unsplicedsconductors.

Make fixture taps with self-stripping eléctrical tap connectors.
0. InstalkcOnductor at each outlet with at least 6” of slack.

Apply firestopping to electrical penetrations of fire rated floor and wall assemblies to restore original fire-
resistance rating of assembly according.

Q. No conductors smaller than #12 AWG are allowed unless specifically noted on plans.

R.  All circuits in patient care areas shall be equippéd with redundant grounding patch in accordance with
requirements of the National Elegtrical Code.

S.  Conductor size shall be provided'so.that valtage drop in branch circuit does not exceed 3%. Conductor size shall be
provided so that voltage drop in panel féeéders does not exceed 2%. Combined voltage drop of branch circuit and
panel feeders shall not exceed 5%. Conductor sizes shown on drawings represent the minimum conductor size.
Increase size as required to comply with voltage drop requirements according to requirements of National
Electrical Code.

T. In some cases, tick marks are omitted for clarity or in cases in which insufficient space is available to display on
plans. If contractor cannot determine correct number of wires to be included in conduit, contact A/E for
assistance.

1.2 CONDUCTOR APPLICATION

A.  All conductors shall be installed in rigid raceway unless otherwise noted.
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B.  MC cable shall be allowed in the following cases.
1.  Flexible equipment connection. Maximum MC cable length shall be 4’-0”

2. Flexible light fixture whip. Maximum MC cable length shall be 6’-0” Whip shall originate from junction box.
MC cable shall not be installed in a fashion that conn fixtures directly to each other.

PART 2 —PRODUCTS
2.1 CONDUCTORS AND CABLES

A.  Conductors shall be Copper and shall comply with WC 70.

. Conductors shall be rated for 600 volts at cond pefatures not to exceed 105 degre '

. Conductors shall be UL listed. \
Conductor insulation shall be THHN-THWN i led i
Conductors shall be solid for size #10 A

Multi-conductor cable shall comply A WC 70 for

mm o 0w
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260533 — RACEWAYS AND BOXES FOR ELECTRICAL SYSTEMS
PART 1 - GENERAL REQUIREMENTS AND EXECUTION REQUIREMENTS
1.1 RACEWAY APPLICATION
A.  Outdoors:

1. Exposed Conduit: Rigid Steel Conduit.
2 Concealed Conduit Above Grade: EMT
3. Underground Conduit: RNC, Type EPC — 40/ PVC directiburied.
4

Connection to Vibrating Equipment (Including Transformers, and Hydraulic, Pneumatic, Electric Solenoid or
Motor Driven Equipment): LFNC

B. Indoors:
1.  Exposed, not subject to physical damage: EMT
2.  Exposed, subject to physical damagé: Rigid Steel Conduit
a. Includes raceways in the following locations:
i Loading Dock
ii. Corridors used for traffic of mechanizéd carts, forklifts and pallet‘handling units.
iii. Mechanical Rooms
iv. Bottom. Feed panel board/€onduit entries.
3. Concealed in ceilings and interior walls and partitions: EMT

4.  Connection t0 vibrating equipmént (Including Transformeérs/and Hydraulic, Pneumatic, Electric Solenoid or
Motor Driven Equipment):

a. Dry locations: FMC
b. “Wet.or Damp Locations:LFMC
5. Conduitfor fire alarm wiring: EMT colored R&d.
C.  All€ondudits shall be a minimum size of 0.75”.

D.  All underground conduits shall transition fram PVCte metallic at sweep prior to penetrating building slab or
finished grade so that no PVC conduit is exposed @bove grade. See Sections above for locations that require EMT
or Rigid Steel Conduit.

1.2 BOXES ENCLOSURES AND CABINETS APPLICATION

A.  Electrical Service Outlets (includingplug receptacles, lamp receptacles, lighting fixtures and switches): 4” code
gauge Sheet Metal Outlet Box

B.  Light Fixture Boxes: 4” code gauge sheetifietal outlet box with 0.375” inch or larger fixture stud in each outlet box
to receive lighting fixture. Select covers with proper opening for device installed in outlet box.

C.  Surface Mounted Exterior Boxes: Cast Metal Outlet Box
D.  Surface Mounted boxes installed above kitchen floor: Cast Metal Outlet Box
1.3 OUTLET BOX AND RACEWAY INSTALLATION REQUIREMENTS

A.  Use of utility or handy boxes shall only be allowed when box is flush mounted in masonry wall with dead end
conduit entry from end or back.

B. Locate outlet boxes generally from column centers and finished wall lines. Install ceiling outlet boxes at suspended
ceiling elevations.
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C.  Provide bracing straps spanning studs for support of all junction boxes installed in new walls.

D.  Accurately locate lighting fixtures and appliance outlet boxes mounted in concrete or in plaster finish on concrete.
Install outlet boxes in forms to dimensions taken from bench marks, columns walls or floors. Rough-in light
fixtures and appliance outlet boxes to general locations befare installation of walls and furring and reset to exact
dimensions as walls and furring are constructed. Set outletboxes true to horizontal and vertical finish lines of
building. If outlet is shown to be installed in or on a column, outlet shall be centered on column.

E. Install outlet boxes accessible. Provide outlet boxes above piping or ductwork with extension stems or offsets as
required to clear piping and ductwork.

F. When light fixtures are shown above a mirror, ceriter fikture,above mirror and install fixture with 2” of ¢learance
between bottom of fixture and top of mirror.

G. Install boxes to maintain all fire ratings. In accordance with requirements of building code, Include firé rated
sealing assemblies, putty pads and offset bdxes wheré back to back.

H.  Provide coverplates for all unused data devices.

. All conduit elbows shall be long radius typé: E/C shall review with A/E.any instan€e in which'a short radius elbow is
required for coordination with field'installation conditions.

J. All raceways, cables and boxes shalhbe recéssed unless otherwise'noted. Where shown'in existing walls,
contractor shall remove and replace wallfinishes as féquired for installation or shall fish flexible cabling into wall
cavity.

K. Unless otherwise noted, conduit connécted to exterior building discorinect switéhes, C/T cabinets, meters,
distribution panels, transfer switches and other equipmenit'shall not be routéd vertically and exposed on exterior
of building. Route all conduit on interior of Building concealed in wWall. Notify A/E if construction type does not
facilitate concealed conduit.installation for'clarification of routing,

PART 2 —PRODUCTS
2.1 METAL CONDUIT AND TUBING
A.  EMT (Electrical Meétallic Tubing): Comply with?ANSI C80.3
B Rigid Steel: Comply with ANSI C80.1
C.  FMC (Flexible Metal Conduit): Conduit shall be Zing Coatéd Steel or Aluminum.
D

Fittihgs forconduit including all types and flexibléand liquid tight, EMT, and cable shall comply with NEMA FB 1
arid shall be listed for type and size raceway with which.used and for application and environment in which
installed.

1.  Provide Steel, set screw or compressiontype conduit fittings.
2. Conduit fittings for hazardous lo€ations shall comply with UL 886.
2.2 NON METALLIC CONDUIT AND TUBING
A.  LFNC (Liquidtight Flexible Metal Conduit):"Comply with UL 360.

B.  RNC (Rigid Non-Metallic Conduit): Comply with NEMA TC2. Conduit shall be type EPC-40-PVC, unless otherwise
noted.

C.  Fittings for RNC shall comply with NEMA TC 3 and shall match conduit or tubing type and size to which applied.
D.  Fittings for LFNC shall comply with UL 514B.
2.3 METAL WIREWAYS AND GUTTERS

A.  Wireways shall be constructed of sheet metal sized and shaped as indicated in NEMA 250. Wireways shall be bear
NEMA rating for application and location in which they are used. Include couplings offsets, elbows, expansion
joints, adapters, hold down straps, end caps and other fittings to match and mate with wireways as required for
complete system. Wireway cover shall be hinged type. Finish shall be manufacturer’s standard enamel finish.
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C.

Items may be fabricated locally to same specifications as manufacturer’s specified. Provide locally fabricated items
free of burrs, sharp edges, un-reamed holes, exposed screw points or bolts and finished with one coat of suitable
enamel inside and out, prior to mounting.

Provide sectional covers to maximize ease of removal.

2.4 SURFACE RACEWAYS

A.

Provide non-metallic type surface raceway with two piece ¢onstruction, manufactured of rigid PVC with texture
and color selected by Architect.

2.5 BOXES, ENCLOSURES AND CABINETS

A.
B.

No sectional outlet boxes are allowed.

Raised Cover: Provide code gauge galvanized steel raised covers on outlet boxes installed in plaster finish. Set to
plaster grounds with outside edge of cover flush with plaster finish.

Sheet Metal Outlet Boxes: Steel, sheet métalbknockout outletbox, complying with NEMA 0S4 Provide required
depth for service or device.

Cast Metal Outlet Boxes: comply with NEMA FB 1 provide cast type FSor FD bok with device cover and gasket.
Provide blank cover and gasket whenused as @ junction box. Provide required depth forservice or device.

Nonmetallic Outlet and Device/Boxes:€amply with NEMA ©S2: See application schedule for size.

Concealed Service Metal Floor Boxes for Concrete'Floors: Steel, rectangularbox with four compartment, shallow
stamped construction. Maximum Box depth shall be 2.5” with conduif entry sizé Up to 1.25”. Provide device
brackets as required to install devices shown on plans. Bexshall be designed.for feed through tunneling to
adjacent compartments. Provide cover assembly with flanged coverfor use in tile or carpeted installation. Cover
shall be equipped withiinsert in lid'to allowfor earpet or tile cutouts ta mateh finished floor. Provide black cover
unless otherwise noted.

Surface Service Floor Box for Slab on Grade Installation: Round:boX with PVC construction box shall be equipped
with 1” and 1.5” entryHubs. Provide concrete'cap, and uniVersal cover. Provide device brackets and cover plate as
required to iristall devicés shown on plans. Cover plate shall.be black unless otherwise noted.

Surface Sefvice Floor Box for Concrete Installation in Elevated Slaby Round box with steel poke through
construction. Box shall be fire sated and UL listed for'use in.1-4 hour rated floors. Box shall be adjustable for
concrete floor thickhess between 2:25” and 7” flodr thickness and shall be equipped with (2) 1” EMT conduit
entriés minimuis Provide concrete cap, and universal cover! Provide device brackets and cover plate as required
to ifstall/devices shown on plans. Cover plate shall'be black unless otherwise noted.

2.6 CABLE TRAY

A.

Cable tray shall be metal suitable for indoerinstallation and protected against corrosion. Provide type (Basket,
Trough, Ladder, Channel, Solid Bottom) @nd size of cable tray indicated on plans. Additional requirements for each
type are listed below where applicable:

Basket Trays shall be wire mesh typerwith mesh spacing not to exceed 2”x4”

Ladder Tray: Rung spacing shall ot exceed 12”

RACEWAYS AND BOXES FOR ELECTRICAL SYSTEMS
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260553 — IDENTIFICATION FOR ELECTRICAL AND EQUIPMENT AND WIRING
PART 1 - GENERAL REQUIREMENTS AND EXECUTION REQUIREMENTS
1.1 INSTALLATION
A.  Verify identity of each item before installing identification products.

B.  Location: Install identification materials and devices at locations for most convenient viewing without interference
with operation and maintenance of equipment.

C.  Apply identification devices to surfaces that requiré finish after completing finish work.

D.  Attach non-adhesive signs and plastic labels with'séréws and auxiliary hardware appropriate ta the location and
substrate.

E.  System Identification Color Banding for Raceways and Cables: Each.color band shall completely éncircle cable or
conduit. Place adjacent bands of two-color markings in contact; side by:side. Locate bands.at chahges in direction,
at penetrations of walls and floors, at 50-foot(15-m) maximum intérvals in straightfuns, andat 25-foot (7.6-m)
maximum intervals in congested areas.

F. Non-metallic Color Coded Tape or Markér Tap€: Secure fight to surface of conductorer cable with non-metallic tie
wraps or adhesive, as specified, at.a location with high visibility and accessibility; and, in @il enclosures with
exposed energized parts.

G. Underground-Line Warning Tapé:During backfilling of tfénches install continuous underground-line warning tape
directly above line at 6 to 8 inches (150.,to 200 mm) beélow finished grade. Usé multiple tapes where width of
multiple lines installed in a common trench or concrete envelope exceeds 16.inches (400 mm) overall.

H.  Painted Identification: Prepare sutface and apply paint according ta Division 09 painting Sections.
1.2 ELECTRICAL EQUIPMENT IDENTIFICATION

A. Install engraved plastic laminate sign or plastic equipment marker/©n or near each major item of electrical
equipment and each 6perational device as spetified herein if not otherwise specified for each item or device.
Provide signsforthe following general categories of equipment and operational devices:

DiscORnectiSWitches
EAclosed Circuit Breakers
Lighting Contactors

Motor Starters

AN

Variable Frequency Drives

B.  Where lettering larger than 1” height is'heeded for proper identification because of distance from normal location
of required identification, stenciled sighs may belprovided in lieu of engraved sign at contractor’s option.

C. Lettering shall be minimum 1/4” higlmwheréViewing distance is less than 2’-0”; 1/2” high for distances up to 6’-0”
and proportionately larger for gréater distdnces. Secondary lettering shall be 2/3 to 3/4 of size of the principal
lettering.

1.3  WIRING IDENTIFICATION
A. Install wiring tape on each conductor in accordance with the following color scheme.
1. 120/208V Systems
a.  Phase A: Black
b.  Phase B: Red

C. Phase C: Blue (Where Applicable)
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PART 2
2.1

2.2

2.3

2.4

d. Neutral: White

e. Ground: Green

— PRODUCTS

ENGRAVED LAMINATE SIGN

A.

B.

Provide engraving stock melamine plastic laminate, complying with FS L-P-387, in the sizes and thickness indicated,
engraved with the engravers standard letter style of the.sizes and wording indicated. Signs shall be black with
white core except as otherwise noted and shall be punchedfor mechanical fastening except whére adhesive
mounting is necessary because of substrate.

Thickness shall be 1/16” for units up to 20 square inches or 8” in length and 1/8” for larger Gnits:

PAINTED IDENTIFICATION

A.

B.

Painting where allowed shall be performed using standard fibepboard stencils, prepared for required applications
with letter sizes generally complying with feeemmendations of ANSI A13.1-for piping.and Similar applications.
Minimum letter height shall be 1.25” High for ductwork and eguipment and 0.75”;high for.access door signs and
similar operational instructions.

Paint shall be exterior type, oil based, black paint.

CABLE IDENTIFICATION MATERIALS

A.

Color Coded Tape: Self-adhesive vinyl tape not less thar 3 mils (0.08 mm)‘thick by 1” to 2” wide, colored as noted
above.

Marker tapes: Vinyl or vinyl cloth, self-adhesive, wraparound type with circtit identification legend machine
printed by thermal trdisfer or egliivalent process.

UNDERGROUND WARNING TAPE

A.

Provide bright colared, red, continuoys printed, polyethylene tape compounded for permanent direct burial
service and alkali and @cid resistant. [Provide embedded céntinuous metallic strip or core. Printed legend shall
indicate type of Underground line,

IDENTIFICATION FOR ELECTRICAL EQUIPMENT AND WIRING
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Project Number 240913-017

SECTION 260800 - COMMISSIONING OF ELECTRICAL SYSTEMS

PART 1 - GENERAL

1.1 SUMMARY
A. Section Includes
1. Commissioning of Electrical Systems
1.2 RELATED REQUIREMENTS
A. Section 019113 — General Commissioning Requirements

B. Section 220800 — Commissioning of Plumbing Systems
C. Section 230800 — Commissioning of HVAC Systems
1.3 DEFINITIONS
A. CxA: Commissioning Agent
B. GC: Contractor; General Contractor, not a Subcontractor

C. O&M: Operations and Maintenance

1.4 DESCRIPTION

A. This Section describes commissioning requirements applicable to commissioned items and systems speci-
fied in CSI Masterformat Division 26 to ensure that all systems are operating in a manner consistent with
the Contract Documents.

B. Conform to commissioning requirements and the commissioning plan.
1.5 RESPONSIBILITIES
A. Construction and Acceptance Phases
1. Include the cost of commissioning in the contract price. Commissioned equipment is defined in

section 019113.

2. In each purchase order or subcontract written, include requirements for submittal data, O&M data
and training.
3. Conduct a commissioning scoping meeting and other meetings necessary to facilitate the Com-

missioning process.

4, Provide requested documentation to the CxA, developed for functional testing procedures.
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5. Assist in clarifying the operation and control of commissioned equipment in areas where the spec-
ifications, control drawings or equipment documentation is not sufficient for writing detailed test-
ing procedures.

6. Assist with developing functional performance test procedures. Subs shall review test procedures
to ensure feasibility, safety and equipment protection and provide necessary written alarm limits
to be used during the tests.

7. Develop a full start-up and initial checkout plan using manufacturer's start-up procedures and the
pre-functional checklists for all commissioned equipment. Submit to GC for review prior to startup.
CxA will verify plan for compliance. Refer to Section 019113 for further details related to start-up.

8. During the startup and initial checkout process, execute and document the electrical-related por-
tions of the pre-functional checklists provided by the CxA for all commissioned equipment.

9. Perform and clearly document all completed startup and system operational checkout procedures,
providing a copy to the GC.

10. Address current A/E punch list items before functional testing. Systems shall be completed with
discrepancies and problems remedied before functional testing of the respective systems.

11. Provide skilled technicians to execute starting of equipment and to execute the functional perfor-
mance tests. Ensure that they are available and present during the agreed upon schedules and for
sufficient duration to complete the necessary tests, adjustments and problem-solving.

12. Provide all test equipment necessary to fulfill specified testing requirements.

13. Perform functional performance testing under the direction of the CxA for specified equipment.
Assist the CxA in interpreting the monitoring data, as necessary.

14. Correct deficiencies (differences between specified and observed performance) as interpreted by
the CxA and A/E and retest the equipment.

15. Prepare O&M manuals according to the Contract Documents, including clarifying and updating the
original sequences of operation to as-built conditions.

16. During construction, maintain as-built red-line drawings for all drawings and final CAD as-builts for
contractor-generated coordination drawings. Update after completion of commissioning (exclud-
ing deferred testing). Prepare red-line as-built drawings for all drawings and final as-builts for con-
tractor-generated coordination drawings.

17. Provide training of the Owner's operating personnel as specified.

18. Coordinate with equipment manufacturers to determine specific requirements to maintain the
validity of the warranty.

B. Operation Manuals shall include:
1. A table of all set-points and implications when changing them.
2. Schedules.
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1.6

3. Instructions for operation of each piece of equipment for emergencies.
4, Startup and shutdown.
5. Recommendations for re-commissioning frequency by equipment type.

Warranty Period

1. Execute deferred functional performance testing, witnessed by the CxA, according to the specifi-
cations.
2. Correct deficiencies and make necessary adjustments to O&M manuals and as-built drawings for

applicable issues identified in any seasonal testing.

SUBMITTALS

Provide submittal documentation relative to commissioning as required in this Section, Section 019113
and other specified requirements.

PART 2 - PRODUCTS — NOT USED

PART 3 - EXECUTION

3.1

A.

3.2

3.3

STARTUP

The electrical contractors shall follow the start-up and initial checkout procedures listed in the Responsi-
bilities list in this section and in 019113. CSI Masterformat Division 26 has start-up responsibility and is
required to complete systems and sub-systems, so they are fully functional, meeting the design objectives
of the Contract Documents. The commissioning procedures and functional testing do not relieve or lessen
this responsibility or shift that responsibility partially to the Commissioning Agent or Owner.

Functional testing is intended to begin upon completion of a system. Functional testing may proceed prior
to the completion of systems, or sub-systems at the discretion of the CxA and GC. Beginning system testing

before full completion, does not relieve the Contractor from fully completing the system, including all pre-
functional checklists as soon as possible.

OPERATIONS AND MAINTENANCE (O&M) MANUALS
See Section 019113 for documentation requirements.
TRAINING OF OWNER PERSONNEL

The GC shall be responsible for training coordination and scheduling and ultimately to ensure that training
is completed.

The GC shall be responsible for reviewing the content and adequacy of the training of Owner personnel
for commissioned equipment or systems. CxA will verify compliance.

Electrical Contractor - the electrical contractor shall have the following training responsibilities:
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1. Provide the GC with a training plan four weeks before the planned training.

2. Provide designated Owner personnel with comprehensive orientation and training in the under-
standing of the systems and the operation and maintenance of each major piece of commissioned
electrical equipment or system.

3. Training shall start with classroom sessions, if necessary, followed by hands on training on each
piece of equipment, which shall illustrate the various modes of operation, including startup, shut-
down, power failure, etc.

4, During any demonstration, should the system fail to perform in accordance with the requirements
of the O&M manual or sequence of operations, the system will be repaired or adjusted as neces-
sary, and the demonstration repeated.

5. The appropriate trade or manufacturer's representative shall provide the instructions on each ma-
jor piece of equipment. This person may be the start-up technician for the piece of equipment,
the installing contractor or manufacturer's representative. Practical building operating expertise
as well as in-depth knowledge of all modes of operation of the specific piece of equipment are

required. More than one party may be required to execute the training.

6. The training sessions shall follow the outline in the Table of Contents of the operation and mainte-
nance manual and illustrate whenever possible the use of the 0&M manuals for reference.

7. Training shall include:

a. Use the printed installation, operation and maintenance instruction material included in the
O&M manuals.

b. A review of the written O&M instructions emphasizing safe and proper operating require-
ments, preventative maintenance, special tools needed and spare parts inventory sugges-
tions. The training shall include start-up, operation in all modes possible, shut-down, seasonal
changeover and any emergency procedures.

c. Discussion of relevant health and safety issues and concerns.

d. Discussion of warranties and guarantees.

e. Common troubleshooting problems and solutions.

f.  Explanation of information included in the O&M manuals.

g. Discussion of any peculiarities of equipment installation or operation.

h. Classroom sessions shall include the use of overhead projections, slides, video and audio taped
material as might be appropriate.

8. Hands-on training shall include start-up, operation in all modes possible, including manual, shut-
down and any emergency procedures and maintenance of all pieces of equipment.

9 Training shall occur after functional testing is complete, unless approved otherwise by the GC.
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10. Minimum Duration of Training: The electrical contractor shall provide training on each piece of
equipment according to the periods indicated in the individual CSI Masterformat Division 26. Pro-
vide a 4-hour training session to cover, As-builts, 0&M's, and systems installed.

END OF SECTION 260800
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260923 —
PART 1
11

PART 2
2.1

2.2

2.3

LIGHTING CONTROL DEVICES
— GENERAL REQUIREMENTS AND EXECUTION REQUIREMENTS
INSTALLATION REQUIREMENTS
A. Install all devices plumb and level.
B.  Contractor shall calibrate all sensors and time switches per ewner requirements.
C.  Contractor shall provide training for owner on programmingand use of lighting control devices:
— PRODUCTS
TIME SWITCHES
A.  Provide units as shown in schedule.
1.  Electronic time switches:
a.  Electronic solid state unitAvith alphanumeric display €@mplying with U917
b.  Astronomic time shall Be avdilable’®n all chafinels.
C. Unit shall be equippéd Wwith battery backup to maintain programupon loss of utility power.
2. Electromechanical DialSwitches:
a. Provide astronomic time dial.

b.  Unit shall be equipped with woun@spring reverse carryover mechanism to keep time during power
failures.

PHOTOCELLS
A.  Provide unit as shown in schedule.

B.  Provide with406lid state €ontacts rated to operate connected relay, contactor coils, or microprocessor input. Unit
shall comply with UL 773A.

C.  Light level m@nitoring range shallhefrom 1.5 fc to 10 fc with an adjustment for turn on and turn off between
those lévéls.

D.  Unit'shallibe equipped with 15 second time delay.to prevent false operation.

E. Unit'shall.be suitable for installation indoors,or.outdoors depending on location shown on plans.
LIGHTING CONTACTORS

A.  Provide unit as shown on schedule.

B.  Listing shall be consistent with type of load.servéd.

C.  Fault current withstand rating shall be equal to or greater than the available fault current at the point of
installation.

D.  Enclosure shall comply with NEMA 250:
E.  Provide with control and pilot devices as scheduled.

F.  Where control points are called for in control drawings and specifications, provide hardware interface to enable
the BAS to monitor and control lighting contactors.
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262416 — PANELBOARDS

PART 1 — GENERAL REQUIREMENTS AND EXECUTION REQUIREMENTS

1.1 INSTALLATION REQUIREMENTS

A.

T o m

J.

Do not interrupt electric service to facilities occupied by ownér or others unless coordinated with owner and
architect.

Install panelboards and accessories according to NEMA PB:1.1
Mount top of trim 90” above finished floor unless/@therwise noted.

Mount panel board cabinet plumb and rigid without distortion of box. Mount recessed panetboards with fronts
uniformly flush with wall finish and mating with back box.

Install all overcurrent protective devices and‘controliers not already.factory installed. Set field adjustable circuit
breaker trip ranges.

Install filler plates in unused spaces.
Arrange conductors in gutters into groups and®bundle and wrap With wire ties afténcompleting load balancing.
Installation shall comply with NECA:.

After substantial completion,/but ngt maore than 60/@aysafter final acceptance, méasure load balancing and make
circuit changes.

1. Measure during period of normal system loading.

2.  Coordinate scheduling of load balancing circuit changes with'@wner and perform changes outside normal
occupancy/working sehedule of the facility:

3. After circuit'éhanges, recheck loadsduring normal load/{period. Récord all load readings before and after
changes and submit test records.

4.  ToleraricesDifference exceeding 20.percént betweén phase loads, within a panelboard, is not acceptable.
Rebalance and recheck as nécessary to meet thisiminimum,.requirement.

Provide temp@rary heat to maintaintemperature agording to manufacturer’s written instructions.

1.2 BREAKER COORDINATION

A.

All€ircuif breakers including load side branch breaker.shalli be selectively coordinated and rated for available fault
current listed in panel schedule or calculatedsat-feeder connection of panel. Series rating is not allowed.

All circuit breakers feeding equipment such as, transfer switches, HVAC equipment, owner installed process
equipment, elevators or other building gguipmeént shall be coordinated with requirements of equipment
manufacturer to ensure proper coordifiation and fault protection.

PART 2 —-PRODUCTS

2.1 GENERAL REQUIREMENTS FOR PANELBOARDS

A.

Enclosures:

1.  Enclosures shall be flush and surface type as shown on plans. Panels shall be rated for environmental
conditions at installed locations.

2. Front shall be secured to box with concealed trim clamps. For surface mounted fronts, match box
dimensions. For flush mounted fronts, overlap box.

3. Skirt for surface mounted panelboards shall be same gauge and finish as panelboard front with flanges for
attachment to panelboard, wall and ceiling or floor.

4. Finishes:
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a. Panels and Trim: Steel, factory finished with manufacturer’s standard two coat, rust inhibitor primer
and baked on finish.

b.  Back boxes: Galvanized steel
C. Provide permanent fungicidal treatment for ovércurrent protective devices and other components.

5. Inside panelboard provide directory card mounted in transparent card holder with typed circuit directory
listing all circuit numbers and loads served.

B.  Phase Neutral and Ground Buses:
1.  Material Tin plated copper.

2.  Equipment ground bus: Adequate for feeéder.and branch circuit equipment grounding cenductors; bonded to
box.

3.  Isolated Ground Bus: Adequate forbranch circuit isolated ground:conductors; insulated from box.
4, Neutral bus: UL rated for nonlinéar loads.

5. Rating: Bus structure shall be‘rated by héat tests canductediin accordancé with. UL 67. The use of conductor
dimensions will not be accepted in lieu'of actual Heat tests.

C.  Conductor Connectors:
1.  Material: Tin Plated Copper.
2. Main and Neutral Lugs: Suitable for connection to Cépper or Aluminum.Conductors

3.  Feed Through Lugs: Suitabléfor use with Copper or Aluminuim €enductérs. Locate at opposite end of bus
from incoming lugs 6rmain device.

4.  Subfeed Lugs: Suitable for use withraluminum or coppef conductorsyLocate at same end of bus as incoming
lugs or main dévice.

D.  Service Equipmeént Label: NRTL labeled for use‘@as service’@guipment for panelboards or load centers when shown
with one or more ' main.service diSconnecting means and overclirrent protective devices.

E.  Future Devices: Provide mounting brackets, bus confiections, filler plates and necessary appurtenances required
for futureinstallation of devices.

F. Panélboafd Short-Circuit Rating: Panelboard shallhe fully'rated for available fault current listed on plans or as
calculatéd based on actual field installed conditions.

G.  All panelboards and load centers shall be keyed alike.
H. Include tools and miscellaneous items réquired for overcurrent protective device test, maintenance and operation.
2.2 DISCONNECTION AND OVERCURRENT PROTECTIVE DEVICES

A.  Circuit Breakers: Circuit breakers shall be rated for size and amperage indicated on plans. Breakers shall be
standard construction. All circuit breakers§ shall be UL and CSA listed, IEC 157-1 rated, meet NEMA AB1 and federal
specification W-C 375B/GEN when applicable. Molded case circuit breakers shall have over center toggle type
mechanisms, providing quick make, quick break action. Breakers shall be calibrated for operation in an ambient
temperature of 40°C. Each circuit breaker shall have trip indication by handle position and shall be trip free. Two
and three pole breakers shall be common trip. Each circuit breaker shall have a permanent trip unit containing
individual thermal and magnetic trip elements in each pole. Circuit breaker frame sizes greater than 100 amperes
shall have variable magnetic trip elements that are set by a single adjustment so that tripping characteristics are
uniform in each pole. A push to trip button shall be provided on the cover for mechanically tripping the circuit
breaker. The circuit breaker shall have reverse connection capability and be suitable for mounting and operating in
any position. Unless otherwise indicated, branch circuit breakers rated for up to 100 amperes shall have 10,000
RMS short circuit amperes symmetrical interrupting capacity. Circuit breakers above 100 amperes shall have
42,000 RMS short circuit amperes capacity.
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262726 — WIRING DEVICES
PART 1 - GENERAL REQUIREMENTS AND EXECUTION REQUIREMENTS
1.1 INSTALLATION REQUIREMENTS
A.  Comply with NECA 1, install devices at mounting heights as indicated on plans.
B. Install wiring devices after all wall preparation including painting is.complete.
C. Do not strip insulation from conductors until just before they are spliced or terminated.
D.  Strip insulation evenly around conductor using tools désignéd for that purpose.
E. Existing Conductors:
1. Cut back and pigtail or replace all damaged eonductors:
2. Straighten conductors that remain andremove corrosion and foreigh matter.
3. Pigtailing existing conductors is perinitted provided the outlet boxislarge enough,

F. Replace all devices that have been in témpofary usé during cofistruction of that show signs that they were installed before
building finishing operations were complete.

G.  Keep each wiring device in its package dr otherwise protetted befareitis time to'onnect eonductors.

H.  When mounting into metal boxes, remove the fiber or'plastic washers used to hold devicemounting screws in yokes allowing
metal to metal contact.

Do not use oversized or extra deep plates. Repair'wall finishes and remouht.outlet boxes when standard device plates do not
fit flush or do not coverrough wall 6pening.

J. All light switches shown side by side shall be ganged together and mounted dnder single faceplate.

K. Contractor shall adjust all 6ccupancy sensors, for time delay, sensitivity and occupancy/vacancy operation as directed by
owner. Contrattor shallinclude visit to site.after occupancy ofthe building By owner to adjust sensors.

1.2 FIELD QUALITY CONTROL
A.  In healtheare facilities prepare reports that'comply withfecommendations in NFPA 99.

B.  Test straight blade convenience outlets in patient care areas for thé retention force of the grounding blade according to NFPA
99. Retention force shall not be less than 4 oz.

PART 2 - PRODUCTS
2.1 COLOR
A.  Receptacle and Switch color shall be white unless otherwise noted below or on plans.
B. Faceplates finish shall be stainless steel unless othefwise noted below or on plans.
C. Isolated ground receptacles shall be‘orange.
D.  Receptacles connected to emergency power.system shall be red.
E.  Where new devices are installed adjacent to existing devices to remain, new device and faceplate colors shall match existing.
2.2 RECEPTACLES

A.  Receptacles shall be rated for voltage and amperage as shown on drawings. Unless otherwise noted, receptacles shall be
rated for 125 V and 20 A. For devices rated other than 125V and 20 A provide equivalent grade construction as devices listed
below.

B.  Wiring devices shall comply with NEMA WD1, NEMA WD6 for configuration noted and UL 498.

C.  Allreceptacles installed within 6" horizontally of the top of a sink shall be GFCI protected.
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Basis of Design:

1. Receptacles: Tamper Resistant Hubbell HBL 8300SG (duplex)

2. Isolated-Ground, Convenience Receptacles: Hubbell CR 52531G (duplex)
3. Tamper Resistant Convenience Receptacles: Hubbell HBL 8300SG. (duplex)
4, GFCI Convenience Receptacle: Hubbell GF 20 (duplex)
5. GFCl Hospital Grade Convenience Receptacle: Hubbell HGF 8300
6.  Twist Lock Convenience Receptacles: Hubbell HBL 2310
7. Clock Hanger or TV: Hubbell HBL 5235
a. Provide when receptacle is indicatéd for use forwall mounted TV or wall mounted ¢lock.
2.3 SWITCHES
A.  Switches shall be rated for 20 A, and 120/277 V.
B.  Switches shall comply with NEMA W1@nd.UL 20.
C.  Basis of Design:

1. Single Pole Switch: Hubbéll €S 1221
Two Pole: Hubbell CS 1222

Three Way: Hubbell CS 1223

Four Way: Hubbell'CS 1224

Pilot Light Switeh:Hubbell 1221 PL

Keyed Switch: Hubbell HBL 1221L

N o v ok~ w N

Single Pole, Double throw Momentary Contact: Hubbell HBL 1557

8. Keyed Single Pole, Double Throw Momeéntary ContaetzHubbell 15571

2.4 ELECTRIC TIMER SWITCH

A
B.

Switch shall be rated for 20 A, and 120/277 V.

Switch shallbe equipped with multiple run time 6ption €ach controlled by separate push button ranging from ten minutes to
a maximum of two hours.

2.5 WALL BOX DIMMERS

A

Dimmer switches shall be modular full wave, solid state units with integral quiet on-off switches with audible frequency and
EMI/RFI suppression filters.

Control shall be continuously adjustable slider'with single pole, or three way switching as required by circuiting shown on
plans.

Incandescent Lamp Dimmers: Rated for 120/277 V, control shall follow square law dimming curve. On off positions shall
bypass dimmer module. Dimmers shall be rated for 2000W.

Fluorescent Lamp Dimmers: Rated for 120/277V, Modular, compatible with dimmer ballasts and trim potentiometer to adjust
low end dimming. Dimmer ballast combination shall be capable of consistent dimming with low end not greater than 20
percent of full brightness.

LED Lamp Dimmers: Rated for 120/277V, Compatible with LED driver or self-ballasted lamp specified in light fixture schedule.
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2.6 OCCUPANCY SENSORS

2.7

2.8

2.9

A

Line Voltage Wall Switch Sensor: Dual Technology type, 120/277 V adjustable time delay up to 20 minutes, 180 degree field of
view, with a minimum coverage area of 1200 square feet. Sensor shall be equipped with off override controls. Sensor shall be
adjustable between occupancy and vacancy sensing operation.

Line Voltage Ceiling Sensor: Dual Technology type, 120/277 V adjustable.time delay up to 20 minutes, 360 degree field of
view, with a minimum coverage area of 1000 square feet.

Line Voltage Wall Sensor for Elevated Mounting Heights: Dual Teéchnology type, 120/277 V adjustable time.delay up to 20
minutes, 110 degree field of view with a minimum covefage area of 1200 square feet.

Low Voltage Ceiling Sensor: Dual Technology type, véltage'compatible with power pack, 360 degree field of view with a
minimum coverage area of 1000 square feet.

Low Voltage Wall Sensor for Elevated Mounting Heights: Dual Technology. type, voltage compatible with power pack, 110
degree field of view with a minimum coverage area 0f 1200 square feét.

Power Pack for Low Voltage Occupancy Sensors: Rated for 20 A and 120,\//277 V, adjustable timedelay up to 20 minutes.
When quantity of occupancy sensors shown in‘space to control single powérpack exceeds maximum rating of power pack,
contractor shall provide additional power.pack to accommodate quantity. of occupancy sensers specified.

PENDANT CORD CONNECTOR DEVICES

A.  Provide matching locking type plug and receptacle body/€onngetor with NEMA WD6 configuration shown on plans.
Construction grade shall be heavy duty.

B. Body shall be nylon with screw open cable gripping jaws and pravision for attachingexternal cable grip.

C. External cable grip shallfe.woven wife mesh type constructed of high strength.galvahized steel wire strand matched to cable
diameter and with attachmentproVision to cofresponding connector.

CORD AND PLUG SETS

A.  Match voltage and currént ratings and number of conductors to‘féquiremeénts of equipment being connected.

B.  Cord shall be rubber insulated, stranded.coppér éonductors with type SOW-A jacket with green insulated grounding conductor
and equipmentrating @mpacity plus a minimum of 30 percent.

C. Plug shall Be.nylon body with internaleable clamping jaiws. Match cord and receptacle type for required connection.

WALL PLATES

A.  Plate sécuring screws shall be metal with head color to match plate finish.

B. Material shall be as indicated in Color Section above.

C.  When wall plates are furnished by device mianufacturér. Color and material shall comply with requirements of this
specification.

D.  Weatherproof Wall Plates:

1. Weatherproof wall plates shall be “whilé-in-use” type.

2. Wall plates shall be expandable with 2” protrusion from wall while in collapsed position and 3.5” protrusion when
expanded.

3. Wet location, Weatherproof while in-use cover plates shall comply with NEMA 250, type 3R requirements for
weatherproof while in-use.

4, Wall plate shall be UL listed and compliant with NEC 406

2.10 MULTIOUTLET ASSEMBLIES

A.

Products shall be from a single manufacturer designed for use as a complete matching assembly of raceways and receptacles.
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B.  Raceway material shall be as specified in section for conduit and raceways.

C.  Wireshall be #12 AWG.

D.  Provide devices as shown on plans. 5
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265100 — LIGHT FIXTURES
PART 1 — GENERAL REQUIREMENTS AND EXECUTION REQUIREMENTS
1.1 GENERAL REQUIREMENTS

A.  Provide fixtures complete with lamps and accessories required for hanging. Clean lamps, reflectors, lenses and
fixture trims at time of final inspection. Mount recessedixtures with trim flush to ceilings free of gaps or cracks.

B.  Coordinate mounting of ceiling mounted light fixture§with-ether trades. Where additional ceiling or fixtures
supports are required due to fixture location of weight they shall be provided by electrical contfactor unless
otherwise specified under ceiling specifications.

C.  Provide 10 spare lamps for every 100 of each type and rating installed. Furnish at least one of each.type.

D.  Forall light fixtures in food preparation areds, fixturésshall be provided with lensed coy¥érs or lamps that are
coated and labeled as shatter resistant.

E.  Coordinate ceiling types with architectural plansand providefrecessed fixtures anddmounting’€omponents as
required for compatibility with ceiling'type regardless of trim typés specified on plans.

F.  Alllight fixtures installed in fire ratéd eeiling shall comply with UL listing for ratéd assembly.
G.  Fixture supports shall comply with NEC 410-15 and 410-16: Provide fixture se€uring clips as required.

All fluorescent and double ended lamp light fixtures shall be equipped with linear disconnecting means complying
with NEC 410.73.

. Contractor shall replace all lamps that are not operational ér burn out within:30 days of substantial completion.

J. Dimming ballasts wherérequired shall be two wire line voltage type compatible with wall box dimmer, or lighting
control system as applicablé: Provide all required wiring betweeh ballast and wall switch regardless of number of
wires indicated onmplans.

K.  Set fixtures plumb and square with céilings and walls.

L. For fixtures installed in'a grid ceiling, usé amifiimum of fourceiling support system rods or wires for each fixture.
Locate fixtures.net-more than 6” fromfixture corners.

M.  For fixtures installed in grid ceiling of sizes less than'ceilinggrid, install fixtures as indicated on ceiling plan or
center.in ceiling tile and support fixtures independently withjat least two metal channels spanning and secured to
ceiling tees.

N.  Adjustall aimable light fixtures per owner’s requirements,
0. Testall emergency light fixtures by interrupting power to ensure proper operation.
PART 2 —PRODUCTS
2.1 FIXTURES

A.  See light fixture schedule on plans for fixture model number, mounting type, lamp type and equivalent
manufacturers.

B.  Fixture manufacturers shall be represéntéd by factory authorized representative located in the state in which the
project is to be constructed.

C.  Fixtures shall be listed by UL or ETL for use in the United States. Fixtures that are tested to UL standards but not
listed will not be accepted.

D. Door frames and other internal access shall be smooth operating free from light leakage under operating
conditions, and designed to permit relamping without the use of tools unless otherwise noted for vandal resistant
operation. Doors frames and other internal devices shall be hinged.

E.  Alllight fixtures with a painted surface exposed in occupied area shall be painted after fabrication.
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F.  All exposed fasteners in exterior location fixtures shall be captive type fasteners constructed with 316 Stainless

Steel.
2.2 LAMPS

A.  Provide lamp type as indicated in schedule. When informationis not listed in schedule, comply with the following
specifications.

B. Ledsystem: Led modules integral to light fixtures shall.be tested and rated in compliance with IESNA LM-79 and
IESNA LM-80. Luminaires shall be rated for 50,000 hours lamp life. Color temperature and CRI shall be as noted in
light fixture schedule. LED Modules and driver shall be gapable of replacement without replacementof entire
luminaire.

C.  Medium Base LED: Fixture shall have manufacturer’s advértised incandescent wattage equivalent égual to
maximum wattage of light fixture. Color temiperature.and CRI shall be as noted in light fixture schedule.

2.3 DRIVERS

A. Integral Driver: Driver shall be equipped with lamp end-of-life détection and shutdown eircuit, sound rating A, total
harmonic distortion of less than 20%; transient voltage protection |EEE.C62.41, category A or better, ballast factor
of 0.95 or higher, power factor of 0:95.of highér.

B.  Dimmer controlled light fixture dfiVers: Dimiming range shall be 100 to 5 percent of rated lamp lumens. Driver
input watts shall be capable of being réduced to 20 percent @f normal. Driver shall be certified by manufacturer for
use with specific dimming cofitrel system and lamp type‘indicated.

C.  Emergency Power Unit: Where indicatéd on plans, or required by designintent to meet code emergency lighting

requirements, provide self-contained, modular, battery inverter unit, factory mounted or field mounted as
required to operate lamps as deseribed on sé¢hedule. Battery shall5é sealed maintenance free nickel cadmium
type. Charger shall be fulljrautofatic, solid state; constant current type with sealed power transfer relay. Unit
shall be equipped with factory or field installed electronic devi¢e to automatically initiate code required test of unit
emergency operation at reguired intervals; test failure shall be annuinciated by an integral flashing red LED.

LIGHT FIXTURES
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280500 — COMMON WORK RESULTS FOR ELECTRONIC SAFETY AND SECURITY

PART 1 — GENERAL REQUIREMENTS AND EXECUTION REQUIREMENTS
1.1 CODE SECTIONS
A. 2011 National Electrical Code, NFPA 70
2012 International Building Code
2012 International Plumbing Code

ADA — American Disabilities Act

m o o w

ANSI — American National Standards Institute

-

ASTM — American Society of Testing Materials

NFPA — National Fire Protection Association

o

NEMA — National Electrical Manufactures/Association

OSHA — Occupational Safety and Health Act

—

UL — Underwriter’s Laboratorie$
K. All codes listed on architectural Code Reference Sheet @r project cover sheét,
1.2 GENERAL

A.  Provide all work in aceerdance with applicable codes, rules, ordindfces, and regulations of local, State, and Federal
Governments and other Authorities Having Jurisdiction (AHJ).

B.  This Division requifés the furnishing and-nstalling of completé functioning-systems, and each element thereof, as
specified or indicatéd,.on the drawings and specifications or reasefiably inferred; including every article, device or
accessory (whether of not specifically called fof by item) réasonably necessary to facilitate each system functioning
as indicated by thedesigi and the equipmentSpecified./Eléments of the work include materials, supervision,
supplies, equipment, transportation, and utilities.

C.  The drawings have been prepared diagrammatically intended to convey the scope of work, indicating the intended
general arrangement of the equipmént, fixtures, piping, etc. without showing all the exact details as to elevations,
offséts, controllifies, and other installation requirements.. The contractor shall use the drawings as a guide when
laying out the work and shall verify that materials and.equipment will fit into the designated spaces, and which,
wheninstalled per manufacturers requirementspwilbénstire a complete, coordinated, satisfactory and properly
operating system. Plans shall not be scaled

D.  Contractor shall coordinate with all othér trades to ensure that all required project components are included in
project bid.

E. If in any case the plans or specifications conflict with either manufacturer’s requirements or minimum code
requirements the information on/lans and specifications shall be superseded by manufacturers and code
requirements.

F.  Ifin any case the plans or specifications €onflict with themselves, the most stringent of the conflicting information
shall be the basis for bid. Contractor shall seek clarification of all conflicts prior to bid.

G. All change order requests shall be accompanied with itemized tabular breakdown of all materials and labor
associated with installation of all associated materials for review of the design team. Lump sum pricing will not be
accepted.

H.  Contractor shall refer to each drawing and specification section in construction document set. No bids shall be
submitted without review of all construction documents.

COMMON WORK RESULTS FOR ELECTRONIC SAFETY AND 280500 -1
SECURITY



1.3 ALLOWABLE MANUFACTURERS
A. Allowable manufactures for all products listed in division 26 are listed in “Schedule of Manufacturers” on plans.
1.4 SUBMITTAL REQUIREMENTS
A.  Submittals for products in division 26 shall include the following items.
1.  Product data showing type, model and construction characteristics of product
2. Layout drawings for any systems requiring interconnéetion.of various system components
3. All other documentation required to show compliance with the specifications.

B.  The contractor shall provide a schedule of submittals indicating dates on which each submittal'will.be provided to
design team for review. Schedule shall be submitted 10 working days in advance of delivery of first sUbmittal for
review.

C.  Contractor shall allow a minimum of tenaworking days for designh teamof review of submittals,
1.5 WARRANTY REQUIREMENTS

A. Unless noted elsewhere in the specifications, all work shéll be warrantied for a‘period.of not less than one year
from the date of substantial completion. The contractor shall provide work at'no additional cost to correct any
deficiencies in their work that were identified to have beenpresent during the warrantied period.

1.6 DEMOLITION

A.  Where demolition work is required contractor shall disconnect, demolish.-and remove wiring, systems, equipment
and components indicated to be removed.

B.  All equipment to be removed and reinstallgd shall be disconnected, with serlices capped, cleaned and stored for
reconnection.

C.  Owner shall have first right of refusal for all materials being rfemovéd.

D. If equipment,awiring or systems to remain are damaged of unserviceable, remove damaged or unserviceable
portions and replace with new products 6f edual capacity and.quality.

1.7 INSTALLATION

A. All equipment in division 28 shall béinstalled accofding®o manufacturer’s requirements and minimum code
requirements. Ifin any case the plans or specificaticns are_ifl conflict with either manufacturer’s requirements or
minimurn code requirements the information on plans afid specifications shall be superseded by manufacturers
and code requirements.

B.  No combustible materials shall be allowed in returhair plenum regardless of indication on plans.
C. Installation shall comply with NECA 1

D.  Measure mounting heights indicated on plans to bottom of unit for suspended items and to center of unit for wall
mounted items.

E. If mounting heights or other location criteria are not indicated, arrange and install components and equipment to
provide maximum possible headroom corisistent with these requirements.

F. Install all equipment 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.

G. Apply firestopping to penetrations of fire rated floor and wall assemblies for electrical installations to restore
original fire resistance rating of assembly.

1.8 TEMPORARY FACILITIES

A.  Contractor shall provide temporary facilities as required for construction of the project. Temporary facilities shall
include temporary water service and distribution, electrical power and lighting service, heating cooling and
ventilation, telephone and data service, and sanitary facilities including drinking water.
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B.  Permanent HVAC equipment shall not be used to heat, cool or ventilate the facility during construction.

C.  Whether during a renovation or a phased construction project, the contractor shall include all temporary facilities
to maintain functionality and suitable space conditions in all areas of a building that are occupied by the owner
while construction activities are underway.

D. The contractor shall provide temporary facilities as required t@ maintain a safe working environment and to
protect all building materials and provide space conditiohs Within range required for material installation.

E. Provide temporary ventilation required by constructién aetivities for curing or drying of completed installations or
for protecting installed construction from adverse effects of high' humidity. Select equipment tHat'will not have a
harmful effect on completed installations or eleménts beéing.installed. Coordinate ventilation requiremeénts to
produce ambient condition required and minimize enérgy consumption. Provide dehumidification systems when
required to reduce substrate moisture levels tolevel réquired to allow installation or application @f finishes.

F.  Keep temporary services and facilities clearfand neat innappearance. Operate in a safe and efficient manner.
Relocate temporary services and facilities as the Work progressés. Do not overload facilities or pérmit them to
interfere with progress. Take necessaryfiré-prevention measyres. Do not allow hazardous, dangerous, or
unsanitary conditions, or public nuisari¢es to develop or persist on-site.

PART 2 —PRODUCTS
2.1 HOUSEKEEPING PADS

A.  All equipment shall be installgd on concréte housekéeping pads. Pad shall extend Beyond equipment perimeter 4”
and shall elevate equipment off of finish floor 4”.

B.  Contractor shall have option to provide prefabricated housekeeping pad ofpour pad in place.
2.2 SLEEVES
A. Sleeves shall be constructed from the follewing materials at contractor’s option.
1.  Galvanizedsteel round tubing, closed with welded longitudinal joint.
2. Schedule40 Steel Pipe.

3.  DUCIED.RETURN:ONLY — Schedule 40 PVC pipe.

COMMON WORK RESULTS FOR ELECTRONIC SAFETY AND 280500-3
SECURITY



283111 — ADDRESSABLE FIRE ALARM SYSTEM
PART 1 - GENERAL REQUIREMENTS AND EXECUTION REQUIREMENTS
1.1 SOFTWARE SERVICE AGREEMENT
A.  Comply with UL 864
B.  Beginning with substantial completion, provide software support for a period of two years.

C.  Update software to latest version at project completion. Install and program software updates that become
available within one year from the date of substantial completion. Upgrading software shall include operating
system. Upgrade shall include new or revised licénsesfor usé of software. Provide 14 days notice to owner when
updates are required to coordinate access to system and to allow owner to upgrade computer eguipment if
necessary.

1.2 EXTRA MATERIALS

A.  Furnish extra materials that match productsinstalled and that are packaged with pfotective'covering for storage
and identified with labels describing ¢ontents.

1.  Lamps for Strobe Units: Quantity.€qual 16 10 percént of amount installed, mifimum 1.
2. Keys and Tools: One extraSét for access to locked'and tampérproof components.
3. Fuses: Two of each typé installed in'system.

1.3 INSTALLATION REQUIREMENTS

A.  System design and installation shall comply with NFPA 72. Fire alarm contractor is responsible to verify layout
shown on plans with pérformancé of propoéed.devices and revise as réquired for complete protection of building
based on requirements of NFPA 72 and other applicable codes.

B.  Connection to Existifng Equipment:
1. Connect.new equipment to existing control panel in‘éxisting partof the building.
2. Connect new gguipment to‘existing monitoring efuipment.at the supervising station.

3.  Expand, modify and supplementexisting equipment as necessary to extend existing functions to the new
points. New components shall.be capable of/merging with existing configuration without degrading the
performance of either system.

C.  Smioke.or Heat Detector Spacing:
1.  Comply with NFPA 72.
2. Smooth ceiling spacing shall not eXceed 30",

3. Spacing of detectors for irregular areas, for irregular ceiling construction and for high ceiling areas shall be
determined according to appendix A 6rappendix B in NFPA 72 as applicable.

4. Locate detectors not closef than 12” from any part of a light fixture.
5.  Locate detectors not closer than26” from and air supply diffuser or return air opening.

D.  Duct Smoke Detectors: Comply with NFPA 72 and NFPA 90A. Install sampling tubes so they extend the full width of
the duct.

E.  Heat Detectors in Elevator Shafts: Coordinate temperature rating and location with sprinkler rating and location.

F. Remote Status and Alarm indicators: Install new each smoke detector and each sprinkler water flow switch and
valve tamper switch that is not readily visible from normal viewing position.

G. Audible Alarm Indicating Devices: Install not less than 6” below the ceiling. Install bells and horns on flush mounted
back boxes with device operating mechanism concealed behind a grille.

H.  Visible Alarm Indicating Device: Install adjacent to each alarm bell or alarm horn and at least 6” below the ceiling.
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. Device Location Indicating Lights: Locate in public space near the device they monitor.

J. Fire alarm Panel: Recessed mounting with top of cabinet not more than 72” above finished floor. Coordinate
location with casework in area of installation and report any conflicts to A/E prior to rough in.

K. Remote Annunciator: Install at 60” unless otherwise noted.
L. See Raceway and Boxes specification for conduit requirefments.
1.4 CONNECTION REQUIREMENTS

A.  For fire protection systems related to doors in fire fated walls and partitions and to doors in smoke partitions,
comply with requirements in door hardware spegification. Connect hardware devices to fire alarm.system:. Verify
that hardware and devices are NRTL listed for use with fire‘alarm system before making connection.

B.  Make addressable connections with a superyised initerface device to the following devicés and systerms. Install the
interface device less than 3 feet from the device controlled. Make.and addressable corfirmation'connection when
such feedback is available at the device or system being controlled.

1. Alarminitiating connection to smieke control system (smokemanagement) at fire fighter smoke control
panel.

Alarm-initiating connection to stairwell’and elevator-shaft préssurizatiofi systems.
Smoke dampers in air duéts of designated air-conditioning duct systems.
Alarm-initiating connection to elevator recall systém and components:
Alarm-initiating connection to activate emergency lighting control.

Alarm-initiating connectionito activate'emergency shutoffs for gas and fuel supplies.
Supervisory connectionsat valve supervisory switches.

Supervisory connections at low-dir-pressure switch of £ach dry-pipe sprinkler system.

W P N U W N

Supervisery connéections at elevator shunt trip breaker.

=
©

Supervisory conhections atfiréspump power faildre including a dead-phase or phase-reversal condition.
11. Supervisory.connectiong at fire=pump engine control.panel
1.5 SUBMITTAL

A.  Coftractor shall provide submittal with all calculations, wiring diagrams and indication of all code required system
features. Submittals shall be provided to local Authorities for review and approval.

B.  All submittal documents shall bear the seal.and signature of the contractor’s design engineer, licensed to design
fire alarm systems in the jurisdiction enéompassing the project location.

1.6 MONITORING

A.  System shall be monitored at reméte location in accordance with all code requirements and NFPA standards. All
components required for building monitofing shall be provided in base bid. Contractor shall be responsible to
ensure that panel is fully capable’of communicating with owners monitoring vendor. Prior to rough in inspection,
ensure that required cabling is in place’@r that conduit path is available to allow concealed wiring installation
without removing building finishes. Prior to project closeout contractor shall provide owner with proposal for one
year of monitoring services.

1.7 IDENTIFICATION

A. Identify system components wiring, cabling and terminals. Comply with requirements of identification specified in
Division 26.
B. Install framed instructions in a location visible from fire alarm control unit.
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1.8 GROUNDING

A.  Ground fire alarm panel and associated circuits. Comply with IEEE 1100. Install a ground wire from main service
ground to fire alarm panel.

1.9 FIELD QUALITY CONTROL
A.  Field tests shall be witness by authorities having jurisdiction.as required.

B.  Engage a factory authorized service agent representative.to inspect, test and adjust components, assemblies and
equipment installations including connections.

C.  Perform tests and inspections as recommended by equipment manufacturer as part of startup.sequencéand as
required by NFPA 72 and local authority having jurisdiction’

D.  One year after date of substantial completion, test fire alarm system complying with visdal and testing inspection
requirements of NFPA 72.

PART 2 - PRODUCTS
2.1 OPERATIONAL DESCRIPTION
A.  Fire alarm initiation shall be by initiation devicés as shown on plans,
B.  Allinitiation devices shall be addressable.
C.  Fire alarm signal shall initiate'the féllowing actions@s applicable to the project:
Continuously operate alarm notification appliances:
Identify alarm at fire alarm control unit'and remote annunciators.
Transmit an alarm sighal 16 the remdte alarm receiving station.
Unlock electric’doortocks in designated.egress paths.
Release fire and smoke doors held open by magnetic¢ door holders.
Activate voicéalarm commuhnication system.
Switch heating, ventilating.and.air conditioning @guipment controls to fire alarm mode.

Activate.smoke control system (smoke managemént) at fire fighter smoke control system panel.

W O N W N

Activate stairwell and elevator shaft pressurization'system.

=
©

Closessmoke dampers in air ducts in aif conditioning duct systems.

[EEN
=

Recall elevators to primary or alternaterrecall floors.

H
N

Activate emergency lighting control.

[
w

Activate emergency shutoffs for gasand fuel supplies.

[EEY
»

Record events in the systefm memory.
15. Record events by the system printef.
D.  Supervisory signal initiation shall be by one or more of the following devices and actions:
1.  Valve supervisory switch.
2. Low air pressure switch of a dry pipe sprinkler system.
3.  Elevator shunt trip supervision.
E.  System trouble signal initiation shall be by one or more of the following devices and actions:
1.  Open circuits, shorts and grounds in designated circuits.

2. Opening, tampering with or removing alarm initiating and supervisory signal-initiating devices.
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Loss of primary power at fire alarm control unit.

Ground or a single break in fire alarm control unit internal circuits.
Abnormal AC voltage at fire alarm control unit.

Break in standby battery circuitry.

Failure of battery charging.

Abnormal position of any switch at fire alarm c6AtFel unit or annunciator.

L ® N o v koW

Fire pump power failure including a dead phase of'phase reversal condition.
10. Low air pressure switch operation on a dry pipé or pfé-action sprinkler system.

F.  System trouble and supervisory signal actions: Initiate.notification appliance and annun€iate at fire alarm control
unit and remote annunciators. Record the event in system memary:

2.2 DEVICE COLORS
A.  Pull Stations:
1. Red with White Lettering
B.  Smoke Detectors:
1. White
C.  Annunciation Devices:
1.  White with Red Lettering
D.  Fire alarm Panel and Remoté Afinunciator:
1.  Housing and/arcabinetshall white, black, tan or brows as selected by A/E.
2.3 FIRE ALARM PANEL

A.  Unit shall be field prégrammable; microproecessor based, modular, power limited design with electronic modules,
complying with UL 864 and listed and fabeled by an NRTL. System software and programs shall be held in flash
electrically erasable programrmable read-only mem@ry, retdining information through failure of a primary and
secondary power supplies. System §hall be equipped with a rieal time clock for time annotation of events of the
event recorderand printer.

B.  Unitshallbe equipped with alphanumeric display and system controls with liquid crystal display and keypad.

C. Install no more than 50 addressable devices on €aeh. signaling line circuit for notification, initiation and signaling
line circuits.

D.  Provide all components required for transmission of alarm, supervisory and trouble signals to remote alarm
station.

E.  Voice/Alarm Signaling Service: Céntral emérgency communication system with redundant microphones,
preamplifiers, amplifiers and tone generators provided either as a module integral with the fire alarm panel.

1.  Allow the application of and evacuation signal to indicated number of zones and at the same time, allow
voice paging to the other zones selectively or in any combination.

2.  Programmable tone and message sequence selection.
3. Standard digitally recorded messages for “Evacuation” and “All Clear”.

4.  Generate tones to be sequenced with audio messages of type recommended by NFPA 72 and that are
compatible with tone patterns of notification appliance circuits of fire alarm control unit.

F.  System shall be equipped with secondary power supply with batteries, automatic battery charger and automatic
transfer switch.
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G. Existing Fire alarm panel as noted on drawings. All new fire alarm devices shall be compatible with existing fire
alarm system.

H.  Contractor shall provide expansion panel as required for connection of new devices to existing system.
2.4 MANUAL FIRE ALARM BOXES

A.  Boxes shall comply with UL 38, show visible indication of/@peration and shall be mounted on recessed outlet box. If
indicated as surface mounted provide manufacturer’s surface back box.

B.  Boxes shall use double action mechanism requiring two actions to initiate and alarm and shall bé&reset with key or
wrench operated switch.

C.  Where indicated on plans, boxes shall be equipped with factory fabricated clear plastic enclosure.hinged at the top
to permit lifting for access to initiate alarm. Liffing the ¢over actuates and integral battery.pewered @udible horn
intended to discourage false alarm operatiofis. Wherelocated in exterior location provide weathérproof protective
shield with similar operation.

2.5 SMOKE DETECTORS

A. Detectors shall comply with UL 268 @nd shall be equipped.with.integraladdressable module to communicate
detector status (normal, alarm or tfoublé) to fire alarm panel.

B.  Detector and associated electronic €omponénts shall be mounted in a twistdock module that connects to a fixed
base.

C.  Detectors shall not require resetting.or readjustment.after actuation to restére norimal operation.

D. Detector shall be equipped with integral visual LED indicatifig light indicating detector has operated, and indicating
power on status.

E.  Unless otherwise noted detéctors shall be'addressable type individually monitored at fire alarm control unit for
calibration sensitivity.and alarm condition and individually adjiistablefor sensitivity by fire alarm control unit.

F. Duct smoke detectorsshall be equipped with'a NEMA 4X weathérproof housing enclosure listed for use with the
supplied detettor. Eachsensor shall'have multiple levels©f detection sensitivity. Sampling tubes shall be of design
and dimension as fecommended by manufacturer for specifieduct, size, air velocity and installation conditions
where applied:Unit shall be equipped with fan shut down relay rated to interrupt fan motor control circuit.

2.6 HEAT DETECTORS

A.  Heat'Detectors shall comply with UL 521 and shall be equipped with an integral addressable module to
commuriicate detector status (normal, alarm ortrouble)to fire alarm panel.

B.  Heat detectors shall be actuated either by a'fixed temperature or a rate of rise indicating a fire in the detection
zone. Temperature and rate of rise shall be as appropriate for application.

C. Detector and associated electronic components shall be mounted in a twist lock module that connects to a fixed
base.

2.7 CARBON MONOXIDE DETECTOR

A.  Detector shall be equipped with manually 6perated alarm reset and silence button. Pressing the button shall
silence the alarm and reset the detector.

B.  Alarm shall sound within six minutes if CO level reaches levels at or above 70ppm.

C.  Where carbon monoxide detectors as shown on plans contractor shall have option to combine functionality with
smoke detectors and omit manual reset button.

2.8 NOTIFICATION APPLIANCES

A.  Appliances shall be connected to a notification circuit and equipped for mounting as indicated with screw
terminals for system connections.

B.  Audio/Visual combination appliances shall be factory integrated devices in a single mounting assembly.
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Audio chimes and horns shall provide sound pressure level as required for complete coverage of building based on
layout shown on plans.

Visual devices shall be equipped with field selectable light output letters. For units with guards to prevent physical
damage, light output ratings shall be determined with guards in place. Flashing shall be in a temporal pattern
synchronized with other units.

Voice/Tone appliances shall comply with UL 1480 and shall'belisted and labeled by an NRTL. Mounting shall be
flush and unit shall be equipped with transformers with taps to match range of acoustical environment of speaker
location.

2.9 MAGNETIC DOOR HOLDERS

A.

B.
C.

Units shall be equipped for wall or floor mounting as indicated on plans and shall be furnished complete with
matching doorplate.

Wall mounted units shall be flush unless othérwise noted.

Material and finish shall match door hardwaré.

2.10 REMOTE ANNUNCIATOR

A.

Annunciator functions shall match thesé of fife alarm c@ntrol unit for alarm sdpervisofyand trouble indications.
Manual switching functions shall'match those of fire alarm.panel/including.acknowledging, silencing and testing.

Mounting shall be flush typedinless'otherwise noted.

Unit shall be equipped with alphanumeric display and LED indicating lights matching those of fire alarm panel.
Provide controls to acknowledge, silence, reset and test fuictions for alarm, supervisory and trouble signals.

2.11 ADDRESSABLE INTERFACE DEVICE

A.

Provide microelectronic monitér module, NRTL listed for use in providing a system address for alarm initiating
devices and for wired applications withfiormally open contacts.

Unit shall be equipped with integral felay capable of providing a diréctsignal to elevator system to either initiate
circuit breakershunt trip for power shutdownr to initidte elevator recall at elevator controller.

2.12 DUAL PATH DIGITALALARM COMMUNICATOR

A.

Providé lnternet and Digital Cellular.Fire Alarm Comimunicator Panel with painted cabinet, key, lock, wall outlet
box, Dialer Capture Module, iGSM Communications module/antenna and mounting adapter, power supply, LED
display béard, transformer and all required accéssories fora complete system installation.

Provide antennae cable as required to locaté anténnae in acceptable location for communication.

Digital alarm communicator transmitter shall.be accéptable to the remote central station and shall comply with UL
632 and be listed and labeled by an NRTL.

Unit shall receive an alarm, supervisory, or.trouble signal from fire-alarm control unit and automatically capture
two telephone line(s) and dial a preset,numbérfor a remote central station. When contact is made with central
station(s), signals shall be transmitted. If service on either line is interrupted for longer than 45 seconds,
transmitter shall initiate a local ttouble sighal and transmit the signal indicating loss of telephone line to the
remote alarm receiving station over therémaining line. Transmitter shall automatically report service restoration
to the central station. If service is lost on both communication paths, transmitter shall initiate the local trouble
signal.

Local functions and display at the digital alarm communicator transmitter shall include the following:
1.  Verification that both communication paths are available.

2 Programming Device.
3.  LED display.
4

Manual test report function and manual transmission clear indication.
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5.  Communications failure with the central station or fire alarm unit.
F. Digital data transmission shall include the following:

Address of the alarm-initiating device.

Address or zone of the supervisory signal.

Address or zone of the supervisory signal.

Loss of AC supply or loss of power.

Low battery.

Abnormal test signal.

. Communication bus failure. :

G.  Unit shall be equipped with integral rechargea attery and ic charger.

H.  Self-test shall be conducted every 24 rs(a le) wit ransmitted t station.

A.  Where indicated on plans or wh e ge, such as rt@g warehouse,
gymnasiums, etc. provide wel es ze - ired fo, device requiring protection. Guard
shall be factory fabricated a e manu& device. Finish shall h color of protected device.

N o ou o woN e

2.13 DEVICE GUARDS
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