SECTION 21 01 00
FIRE PROTECTION OPERATING AND MAINTENANCE MANUALS
PART 1 - GENERAL
1.1 SECTION INCLUDES
A. Compilation product data and related information appropriate for Owner's operation and
maintenance of products furnished under Contract. Prepare operating and maintenance
data as specified.
B. Instruct Owner's personnel in operation and maintenance of equipment and systems.
C. Submit three copies of complete manual in final form.
1.2 SUBMITTALS
A. Thirty (30) days after the Contractor has received the final scheduled identified submittals
bearing the Architect / Engineer's stamp of acceptance (including resubmittals), submit

for review one copy of the first draft of the Operating and Maintenance Manual. This copy
shall contain as a minimum:

1. Table of Contents for each element.
2. Contractor information.
3. All submittals, coordination drawings and product data, reviewed by the Architect

/ Engineer; bearing the Architect / Engineer's stamp of acceptance. (When
submittals are returned from Engineer "Correct as Noted", corrected inserts shall
be included.)

All parts and maintenance manuals for items of equipment.

Warranties (without starting dates).

Certifications that have been completed. Submit forms and outlines of
certifications that have not been completed.

Operating and maintenance procedures.

Form of Owner's Training Program Syllabus (including times and dates).
Control operations/equipment wiring diagrams.

0. Other required operating and maintenance information that are complete.
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B. Copy will be returned to the Contractor within 15 days with comments for corrections.

C. Submit completed manuals in final electronic form to the Architect / Engineer one day
after substantial completion, and prior to Owner's instructions. Include all specified data,
test and balance reports, drawings, dated warranties, certificates, reports, along with
other materials and information.

D. The Architect / Engineer will review the manuals for completeness within fifteen (15)
days.
E. The Contractor shall be notified of any missing or omitted materials. The Manuals shall

be reworked by the Contractor, as required, in the office of the Architect / Engineer. The
manuals will not be retransmitted.

F. Complete electronic manuals will be delivered to the Owner.
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PART 2 - PRODUCTS

21 BINDERS

A.

B.

C.

D.

PART 3 - EXECUTION

Commercial quality black three-ring binders with clear overlay plastic covers.

Minimum ring size: 1"; Maximum ring size: 3".

When multiple binders are used, correlate the data into related groupings.

Label contents on spine and face of binder with full size insert. Label under plastic cover.

3.1 OPERATION AND MAINTENANCE MANUAL

A.
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Form for Manuals:

1.
2.

6.

Prepare data in form of an instructional manual for use by Owner's personnel.
Format:

a. Size: 8-1/2" x 11".

b. Text: Manufacturer's printed data or neatly typewritten.

Drawings:

a. Provide reinforced punched binder tab and bind in text.

b. Fold larger drawings to size of text pages.

Provide flyleaf indexed tabs for each separate product or each piece of operating
equipment.

Cover: Identify each volume with typed or printed title "Operating and
Maintenance Instructions”. List:

a. Title of Project.
b. Identity of separate structures as applicable.
C. Identity of general subject matter covered in the manual.

Binder as specified.

Content of Manual:

1.

Neatly typewritten Table of Contents for each volume arranged in systematic
order as outlined in the specifications.
a. Contractor, name of responsible principal, address and telephone
number.
b. A list of each product required to be included, indexed to content of the
volume.
C. List with each product, name, address and telephone number of:
1) Subcontractor or installer.
2) Maintenance contractor as appropriate.
3) Identify area of responsibility of each.
4) Local source of supply for parts and replacement.
d. Identify each product by product name and other identifying symbols as
set forth in Contract Documents.
Product Data:

a. Include those sheets pertinent to the specific product
b. Annotate each sheet to:
1) Identify specific product or part installed.
2) Identify data applicable to installation.
3) Delete references to inapplicable information. (All options not
supplied with equipment shall be marked out indicated in some
manner.
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3. Drawings:
a. Supplement product data with drawings as necessary to illustrate:
1) Relations of component parts of equipment and systems.
2) Control and flow diagrams.
b. Coordinate drawings with information in Project Record Documents to
assure correct illustration of completed installation.
C. Do not use Project Record Documents as maintenance drawings.
4, Written text, as required to supplement product data for the particular installation:
a. Organize in consistent format under separate headings for different
procedures.
b. Provide logical sequence of instructions for each procedure.
5. Copy of each warranty, bond and service contract issued.
a. Provide information sheet for Owner's personnel, giving:
1) Proper procedures in event of failure.
2) Instances that might affect validity of warranties or bonds.
6. Shop drawings, coordination drawings and product data as specified.

C. Sections for Equipment and Systems.
1. Content for each unit of equipment and system as appropriate:
a. Description of unit and component parts
1) Function, normal operating characteristics, and limiting
conditions.
2) Performance curves, engineering data and tests.
3) Complete nomenclature and commercial number of replaceable
parts.
b. Operating procedures:
1) Start up, break-in, routine and normal operating instructions.
2) Regulation, control, stopping, shut down and emergency
instructions.
3) Summer and winter operating instructions.
4) Special operating instructions.
C. Maintenance procedures:
1) Routine operations
2) Guide to trouble-shooting.
3) Disassembly, repair and reassembly.
4) Alignment, adjusting and checking.
5) Routine service based on operating hours.
Servicing and lubrication schedule. List of lubricants required.
Manufacturer's printed operating and maintenance instructions.
Description of sequence of operation by control manufacturer.
Original manufacturer's parts list, illustrations, assembly drawings and
diagrams required for maintenance.
1) Predicted life of part subject to wear.
2) Items recommended to be stocked as spare parts.
h As installed control diagrams by controls manufacturer.
i. Complete equipment internal wiring diagrams.
j- Each Contractor's coordination drawings.
k
I
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As installed color coded piping diagrams.
. Charts of valve tag number, with location and function of each valve.
m. List of original manufacturer's spare parts and recommended quantities
to be maintained in storage.
n. Other data as required under pertinent sections of the specifications.
2. Prepare and include additional data when the need for such data becomes
apparent during instruction of Owner's personnel.
3. Additional requirements for operating and maintenance data as outlined in
respective sections of specifications.
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Provide complete information for products specified in Division 21.
Provide certificates of compliance as specified in each related section.
Provide start up reports as specified in each related section.

Provide signed receipts for spare parts and material.

Provide training report and certificates.

Provide backflow preventer certified test reports.

©CoNO O A

END OF SECTION
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SECTION 21 05 00

FIRE PROTECTION GENERAL PROVISIONS

PART 1 - GENERAL

11 RELATED DOCUMENTS

A.

B.

Except as modified in this Section, General Conditions and Supplementary Conditions,
applicable provisions of the General Requirements, and other provisions and
requirements of the contract documents apply to work of Division 21 Fire Sprinkler
Systems.

Applicable provisions of this section apply to all sections of Division 22, Plumbing.

1.2 CODE REQUIREMENTS AND FEES

A.

E.

Perform work in accordance with applicable statutes, ordinances, codes and regulations
of governmental authorities having jurisdiction.

Plumbing work shall comply with applicable inspection services:

1. Underwriters Laboratories.

2. National Fire Protection Association.

3. State Health Department.

4 Local Municipal Building Inspection Department.

Resolve any code violations discovered in contract documents with the Engineer prior to
award of the contract. After Contract award, any correction or additions necessary for
compliance with applicable codes shall be made at no additional cost to the Owner.

This Contractor shall be responsible for being aware of and complying with asbestos
NESHAP regulations, as well as all other applicable codes, laws and regulations.

Obtain all permits required.

13 CONTRACTOR'S QUALIFICATIONS

A.

An approved contractor for the work under this division shall be:

1. A licensed specialist in this field and have the personnel, experience, training,
skill, and organization to provide a practical working system
2. Able to furnish evidence of having contracted for and installed not less than 3

systems of comparable size and type that has served their Owners satisfactorily
for not less than 3 years

1.4 REFERENCE SPECIFICATIONS AND STANDARDS

A.
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Materials which are specified by reference to Federal Specifications; ASTM, ASME,
ANSI, or AWWA Specifications; Federal Standards; or other standard specifications must
comply with latest editions, revisions, amendments or supplements in effect on date bids
are received. Requirements in reference specifications and standards are minimum for all
equipment, material, and work. In instances where specified capacities, size, or other
features of equipment, devices, or materials exceed these minimums, meet specified
capacities.
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15 CONTRACT DRAWINGS

A. Contract drawings are diagrammatic only and do not give fully dimensioned locations of
various elements of work. Determine exact locations from field measurements.

1.6 PROJECT RECORD DOCUMENTS

A. Maintain at the job site a separate set of white prints (blue line or black line) of the
contract drawings for the sole purpose of recording the "as-built" changes and diagrams
of those portions of work in which actual construction is at variance with the contract
drawings. Mark the drawings with a colored pencil. Prepare, as the work progresses and
upon completion of work, reproducible drawings clearly indicating locations of various
lines, valves, ductwork, traps, equipment, and other pertinent items, as installed. Include
flow-line elevation of sewer lines. Record existing and new underground and under slab
piping with dimensioned locations and elevations of such piping.

B. At the conclusion of project, obtain without cost to the Owner, original drawings and
transfer as-built changes to these. Prior to transmittal of corrected drawings, obtain 3 sets
of prints of each drawing, regardless of whether corrections were necessary and include
in the transmittal (2 sets are for the Owner's use and one set is for the
Architect/Engineer's records). Delivery of these as-built prints and reproducible is a
condition of final acceptance. Provide record drawings on one set each and AutoCad
2012 / Revit CAD files.

C. As-Built drawings should indicate the following information as a minimum:
1. Indicate all addendum changes to documents.
2 Remove Engineer’s seal, name, address and logo from drawings.
3. Mark documents RECORD DRAWINGS.
4, Clearly indicate: DOCUMENT PRODUCED BY
5 Indicate all changes to construction during construction. Indicate actual routing of
all piping, etc. that were deviated from construction drawings.

6. Correct schedules to reflect (actual) equipment furnished and manufacturer.

7. During the execution of work, maintain a complete set of drawings and
specifications upon which all locations of equipment, ductwork, piping, devices,
and all deviations and changes from the construction documents in the work shall
be recorded.

8. Location and size of all ductwork and mechanical piping above ceiling including
exact location of isolation of domestic and plumbing valves.

9. Exact location of all electrical equipment in and outside of the building.

10. Fire Protection System documents revised to indicate exact location of all
sprinkler heads and zone valves.

11. Exact location of all roof mounted equipment, wall, roof and floor penetrations.

12. Cloud all changes.

1.7 SPACE REQUIREMENTS

A. Consider space limitations imposed by contiguous work in selection and location of
equipment and material. Do not provide equipment or material that is not suitable in this
respect.

1.8 RELATION WITH OTHER TRADES

A. Carefully study all matters and conditions concerning the project. Submit notification of
conflict in ample time to prevent unwarranted changes in any work. Review other
Divisions of these specifications to determine their requirements.
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B. Because of the complicated relationship of this work to the total project, conscientiously
study the relation and cooperate as necessary to accomplish the full intent of the
documents.

C. Provide sleeves and inserts in forms as required for the work. Stub up and protect open
ends of pipe before any concrete is placed. Furnish sizes of required equipment pads.
Furnish and locate bolts and fittings required to be cast in them.

D. Locate and size openings required for installation of work specified in this Division in
sufficient time to prevent delay in the work.

E. Refer to other Divisions of the specifications for the scope of required connections to
equipment furnished under that Division. Determine from the Contractor for the various
trades, the Owner, and by direction from the Architect/Engineer, the exact location of all
items.

1.9 CONCEALED AND EXPOSED WORK

A. When the word "concealed" is used in connection with insulating, painting, piping, ducts
and the like, the work is understood to mean hidden from sight as in chases, furred
spaces or above ceilings. "Exposed" is understood to mean open to view.

1.10 GUARANTEE

A. Guarantee work for 1 year from the date of substantial completion of the project. During
that period make good any faults or imperfections that may arise due to defects or
omissions in material, equipment or workmanship. At the Owner's option, replacement of
failed parts or equipment shall be provided.

1.11  MATERIAL AND EQUIPMENT

A. Furnish new and unused materials and equipment meeting the requirements of the
paragraph specifying acceptable manufacturers. Where two or more units of the same
type or class of equipment are required, provide units of a single manufacturer.

1.12 NOISE AND VIBRATION

A. Select equipment to operate with minimum noise and vibration. If objectionable noise or
vibration is produced or transmitted to or through the building structure by equipment,
piping, ducts or other parts of work, rectify such conditions at no additional cost. If the
item of equipment is judged to produce objectionable noise or vibration, demonstrate at
no additional cost that equipment performs within designated limits on a vibration chart.

1.13 ACCEPTABLE MANUFACTURERS

A. Manufacturers names and catalog number specified under sections of Division 21 are
used to establish standards of design, performance, quality and serviceability and not to
limit competition. Equipment of similar design, equal to that specified, manufactured by a
named manufacturer will be acceptable on approval. A request for prior approval of
equipment not listed must be submitted ten (10) days before bid due date. Submit
complete design and performance data to the Engineer.

1.14 OPERATING TESTS
A. After all plumbing systems have been completed and put into operation, subject each

system to an operating test under design conditions to ensure proper sequencing and
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operation throughout the range of operation. Tests shall be made in the presence of the
Architect/Engineer. Make adjustments as required to ensure proper functioning of all
systems. Special tests on individual systems are specified under individual sections.
Submit 3 copies of all certifications and test reports adequately in advance of completion
of the work to allow for remedial action as required to correct deficiencies discovered in
equipment and systems.

1.15 WARRANTIES

A.

Submit 3 copies of all warranties and guarantees for systems, equipment, devices and
materials. These shall be included in the Operating and Maintenance Manuals.

1.16 BUILDING CONSTRUCTION

A.

It shall be the responsibility of each sub-contractor to consult the Architectural and
Engineering drawings, details, and specifications and thoroughly familiarize himself with
the project and all job related requirements. Each sub-contractor shall cooperate with the
General Contractor to verify that all piping and other items are placed in the walls, furred
spaces, chases, etc., so there will be no delays in the job.

PART 2 - PRODUCTS — NOT USED

PART 3 - EXECUTION

3.1 OPENINGS

A.

Framed, cast or masonry openings for ductwork, equipment or piping are specified under
other divisions. Drawings and layout work for exact size and location of all openings are
included under this division.

3.2 HOUSEKEEPING PADS

A.

D.

Provide equipment housekeeping pads under all floor mounted and ground mounted
plumbing equipment, and as shown on the drawings.

Concrete work as specified in Division 3.

Concrete pads:

1. 4" high, rounded edges, minimum 2500 psi unless otherwise indicated on the
drawings

2. Chamfer strips at edges and corner of forms.

3. Smooth steel trowel finish.

4, Doweled to existing slab

Install concrete curbs around multiple pipe penetrations.

3.3 VANDAL RESISTANT DEVICES

A.
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Where vandal resistant screws or bolts are employed on the project, deliver to the
Owner 2 suitable tools for use with each type of fastener used.

Proof of delivery of these items to the Owner shall be included in the Operating and
Maintenance Manuals.
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3.4

3.5

3.6

INSTRUCTION OF OWNER'S PERSONNEL

A. Prior to final inspection, conduct an on-site training program to instruct the Owner's
operating personnel in the operation and maintenance of the fire protection systems.
1. Provide the training during the Owner's regular working day.
2. The instructors shall each be experienced in their phase of operation and
maintenance of building plumbing systems and with the project.

B. Time to be allocated for instructions.
1. Minimum of 4 hours dedicated instructor time.
2. 2 hours on each of 2 days.

C. Before proceeding with the on-site training program, submit the program syllabus;
proposed time and dates; and other pertinent information for review and approval.
1. One copy to the Owner.
2. One copy to the Architect/Engineer.

D. The Owner will provide a list of personnel to receive instructions, and will coordinate their
attendance at the agreed upon times.

E. Use the operation and maintenance manuals as the basis of instruction. Review contents
of manual with personnel in detail to explain all aspects of operation and maintenance.

F. Demonstrate start-up, operation, control, adjustment, trouble-shooting, servicing,
maintenance, and shut down of each item of equipment.

G. Demonstrate equipment functions (both individually and as part of the total integrated
system).

H. Prepare and insert additional data in the operating and maintenance manuals when the
need for additional data becomes apparent during instructions.

l. Submit a report within one week after completion of the training program that instructions
have been satisfactorily completed. Give time and date of each demonstration and hours
devoted to the demonstration, with a list of people present.

J. At the conclusion of the on-site training program, have the person designated by the
Owner sign a certificate to certify that he/she has a proper understanding of the system,
that the demonstrations and instructions have been satisfactorily completed, and the
scope and content of the operating and maintenance manuals used for the training
program are satisfactory.

K. Provide a copy of the report and the certificate in an appropriately tabbed section of each
Operating and Maintenance Manual.

EQUIPMENT IDENTIFICATION

A. Provide a laminated engraved plastic nameplate on each piece of equipment and starter.
1. Designation approved by Architect/Engineer.
2. Equipment includes, but is not limited to, pumps, and utility controllers.
3. Submit schedule of equipment to be included and designations.

B. Provide nameplates with 1/2" high letters and fastened with epoxy or screws.

OBSTRUCTIONS

A. The drawings indicate certain information pertaining to surface and subsurface
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obstructions which has been taken from available drawings. Such information is not

guaranteed, however, as to accuracy of location or complete information.

1. Before any cutting or trenching operations are begun, verify with Owner's
representative, utility companies, municipalities, and other interested parties that
all available information has been provided.

2. Should obstruction be encountered, whether shown or not, alter routing of new
work, reroute existing lines, remove obstruction where permitted, or otherwise
perform whatever work is necessary to satisfy the purpose of the new work and
leave existing services and structures in a satisfactory and serviceable condition.

B. Assume total responsibility for and repair any damage to existing utilities or construction,
whether or not such existing facilities are shown.

3.7 PROTECTION

A. Protect work, equipment, fixtures, and materials. At work completion, work must be clean
and in original manufacturer's condition.

END OF SECTION
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SECTION 21 05 10

FIRE PROTECTION CONTRACT QUALITY CONTROL

PART 1 - GENERAL

1.1 WORK INCLUDED

A. Contract quality control including workmanship, manufacturer's instructions and
demonstrations.

1.2 QUALITY CONTROL PROGRAM

A. Maintain quality control over supervision, subcontractors, suppliers, manufacturers,
products, services, site conditions and workmanship to produce work in accordance with
contract documents.

1.3 WORKMANSHIP

A. Comply with industry standards except when more restrictive tolerances or specified
requirements indicate more rigid standards or more precise workmanship.

B. Perform work by persons qualified to produce workmanship of specified quality.

C. Secure products in place with positive anchorage devices designed and sized to
withstand stresses, vibration, and racking. Under no conditions shall material or
equipment be suspended from structural bridging.

D. Provide finishes to match approved samples. All exposed finishes shall be approved by
the Architect. Submit color samples as required.

1.4 MANUFACTURER'S INSTRUCTIONS

A. Comply with instructions in full detail, including each step in sequence.

B. Should instruction conflict with Contract Documents, request clarification from Architect /
Engineer before proceeding.

15 MANUFACTURER'S CERTIFICATES

A. When required in individual Specification Sections, submit manufacturer's certificate in

duplicate, certifying that products meet or exceed specified requirements.
1.6 MANUFACTURER'S FIELD SERVICES

A. When required in individual Specification Sections, manufacturer shall provide qualified

personnel to observe:

1. Field conditions.

2 Condition of installation.

3. Quality of workmanship.

4. Start-up of equipment.

5 Testing, adjusting, and balancing of equipment.

B. Representative shall make written report of observations and recommendations to
Architect / Engineer.
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PART 2 - PRODUCTS

21 REFERENCE APPLICABLE SPECIFICATION SECTIONS.
PART 3 - EXECUTION

3.1 PROTECTION OF EQUIPMENT

A. Do not deliver equipment to the project site until progress of construction has reached the
stage where equipment is actually needed or until building is closed in enough to protect
the equipment from weather. Equipment allowed to stand in the weather will be rejected,
and the Contractor is obligated to furnish new equipment of a like kind at no additional
cost to the Owner.

B. Adequately protect equipment from damage after delivery to the project. Cover with
heavy tarpaulins, drop cloths or other protective coverings as required to protect from
plaster, paint, mortar and/or dirt. Do not cover with plastic materials and trap condensate
and cause corrosion.

END OF SECTION
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SECTION 21 05 12
FIRE PROTECTION SHOP DRAWINGS, COORDINATION DRAWINGS & PRODUCT DATA
PART 1 - GENERAL

11 WORK INCLUDED

A. Prepare submittals as required by Division 1.
B. The term submittal, as used herein, refers to all:
1. Shop Drawings.
2. Coordination Drawings.
3. Product data.
C. Submittals shall be prepared and produced for:
1. Distribution as specified.
2. Inclusion in the Operating and Maintenance Manual, as specified, in the related
section.

1.2 SHOP DRAWINGS

A. Present drawings in a clear and thorough manner. Identify details by reference to sheet
and detail, schedule, or room numbers shown on Contract Drawings.

B. Show all dimensions of each item of equipment on a single composite Shop Drawing. Do
not submit a series of drawings of components.

C. Identify field dimensions; show relationship to adjacent features, critical features, work, or
products.
D. Submit shop drawings in plan, elevation and sections, showing equipment in mechanical

equipment areas.
1.3 COORDINATION DRAWINGS

A. Present in a clear and thorough manner. Title each drawing with project name. Identify
each element of drawings by reference to sheet number and detail, or room number of
contract documents. Minimum drawing scale: 1/8” = 1°-0”.

B. Prepare coordination drawings to coordinate installations for efficient use of available
space, for proper sequence of installation, and to resolve conflicts. Coordinate with work
specified in other sections and other divisions of the specifications.

C. For each mechanical room and for each outside equipment pad where equipment is
located, submit plan and elevation drawings. Show:
1. Actual mechanical equipment and components to be furnished.
2 Service clearance.
3. Relationship to other equipment and components.
4. Roof drains and leader piping.
5 Fire protection piping and equipment.

D. Identify field dimensions. Show relation to adjacent or critical features of work or
products.

E. Related requirements:
1. Ductwork shop drawings.
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2. Coordination drawing specified in Division 26

F. Submit shop drawings in plan, elevation and sections, showing equipment in mechanical
equipment areas.

14 PRODUCT DATA AND INSTALLATION INSTRUCTION

A. Submit only pages which are pertinent to the project. All options which are indicated on
the product data shall become part of the contract and shall be required whether
specified are not.

B. Mark each copy of standard printed data to identify pertinent products, referenced to
specification section and article number.

C. Show reference standards, performance characteristics and capacities; wiring and piping
diagrams and controls; component parts; finishes; dimensions and required clearances.

D. Modify manufacturer's standard schematic drawings and diagrams to supplement
standard information and to provide information specifically applicable to the work. Delete
information not applicable.

E. Mark up a copy of the specifications for the product. Indicate in the margin of each
paragraph the following: “Comply, "Do Not Comply”, or “Not Applicable”. Explain all “Do
Not Comply” statements.

F. Provide a separate transmittal for each submittal item. Transmittals shall indicate product
by specification section name and number. Separate all submittals into appropriate
specification section number. Do not combine specification sections.

15 MANUFACTURERS INSTRUCTIONS

A. Submit Manufacturer's instructions for storage, preparation, assembly, installation, start-
up, adjusting, calibrating, balancing and finishing.

1.6 CONTRACTOR RESPONSIBILITIES

A. Review submittals prior to transmittal.
B. Determine and verify:
1. Field measurements.
2. Field construction criteria.
3. Manufacturer's catalog numbers.
4 Conformance with requirements of Contract Documents.
C. Coordinate submittals with requirements of the work and of the Contract Documents.
D. Notify the Architect / Engineer in writing at time of submission of any deviations in the

submittals from requirements of the Contract Documents.

E. Do not fabricate products, or begin work for which submittals are specified, until such
submittals have been produced and bear contractor's stamp. Do not fabricate products or
begin work scheduled to have submittals reviewed until return of reviewed submittals with
Architect / Engineer's acceptance.

F. Contractor's responsibility for errors and omissions in submittals is not relieved whether

Architect / Engineer reviews submittals or not.
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Contractor's responsibility for deviations in submittals from requirements of Contract
Documents is not relieved whether Architect / Engineer reviews submittals or not, unless
Architect / Engineer gives written acceptance of the specific deviations on reviewed
documents.

Submittals shall show sufficient data to indicate complete compliance with Contract
Documents:

1. Proper sizes and capacities.

2. That the item will fit in the available space in a manner that will allow proper
service.

3. Construction methods, materials and finishes.

Schedule submissions at least 15 days before date reviewed submittals will be needed.

1.7 SUBMISSION REQUIREMENTS

A.

Make submittals promptly in accordance with approved schedule, and in such sequence
as to cause no delay in the Project or in the work of any other Contractor.

Number of submittals required:

1. Shop Drawings and Coordination Drawings: Submit one reproducible
.transparency and three opaque reproductions.
2. Product Data: Submit the number of copies which the contractor requires, plus

those which will be retained by the Architect / Engineer.

Accompany submittals with transmittal letter, in duplicate, containing:

Date.

Project title and number.

Contractor's name and address.

The number of each Shop Drawing, Project Datum and Sample submitted.
Other pertinent data.

arONE

Submittals shall include:

1. The date of submission.

2. The project title and number.
3 Contract ldentification.

4 The names of:

a. Contractor.

b. Subcontractor.
C. Supplier.

d. Manufacturer.

Identification of the product.

Field dimensions, clearly identified as such.

Relation to adjacent or critical features of the work or materials.

Applicable standards, such as ASTM or federal specifications numbers.

. Identification of deviations from contract documents.

0. Suitable blank space for General Contractor and Architect / Engineer stamps.
1. Contractor's signed and dated Stamp of Approval.

RBPBoxo~NOoO

Coordinate submittals into logical groupings to facilitate interrelation of the several items:

1. Finishes which involve Architect / Engineer selection of colors, textures or
patterns.

2. Associated items which require correlation for efficient function or for installation.
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1.8 SUBMITTAL SPECIFICATION INFORMATION

A. Every submittal document shall bear the following information as used in the project
manual:
1. The related specification section number.
2. The exact specification section title.

B. Submittals delivered to the Architect / Engineer without the specified information will not
be processed. The Contractor shall bear the risk of all delays, as if no submittal had been
delivered.

1.9 RESUBMISSION REQUIREMENTS

A. Make re-submittals under procedures specified for initial submittals.
1. Indicate that the document or sample is a re-submittal.
2. Identify changes made since previous submittals.
B. Indicate any changes which have been made, other than those requested by the

Architect / Engineer.
1.10 CONTRACTOR'S STAMP OF APPROVAL

A. Contractor shall stamp and sign each document certifying to the review of products, field
measurements and field construction criteria, and coordination of the information within
the submittal with requirements of the work and of Contract Documents.

B. Contractor's stamp of approval on any submittal shall constitute a representation to
Owner and Architect / Engineer that Contractor has either determined and verified all
guantities, dimensions, field construction criteria, materials, catalog numbers, and similar
data or assumes full responsibility for doing so, and that Contractor has reviewed or
coordinated each submittal with the requirements of the work and the Contract
Documents.

C. Do not deliver any submittals to the Architect / Engineer that do not bear the Contractor's
stamp of approval and signature.

D. Submittals delivered to the Architect / Engineer without Contractor's stamp of approval
and signature will not be processed. The Contractor shall bear the risk of all delays, as if
no submittal had been delivered.

1.11  ARCHITECT / ENGINEER REVIEW OF IDENTIFIED SUBMITTALS

A. The Architect / Engineer will:
1. Review identified submittals with reasonable promptness and in accordance with
schedule
2. Affix stamp and initials or signature, and indicate requirements for re-submittal or
approval of submittal
3. Return submittals to Contractor for distribution or for resubmission
B. Review and approval of submittals will not extend to design data reflected in submittals

which is peculiarly within the special expertise of the Contractor or any party dealing
directly with the Contractor.

C. Architect / Engineer's review and approval is only for conformance with the design
concept of the project and for compliance with the information given in the contract.
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1. The review shall not extend to means, methods, sequences, techniques or
procedures of construction or to safety precautions or programs incident thereto.

2. The review shall not extend to review of quantities, dimensions, weights or
gauges, fabrication processes or coordination with the work of other trades.

D. The review and approval of a separate item as such will not indicate approval of the
assembly in which the item functions.

1.12  SUBSTITUTIONS
A. Do not make requests for substitution employing the procedures of this Section.
B. The procedure for making a formal request for substitution is specified in Div. 1.
PART 2 - PRODUCTS - NOT USED
PART 3 - EXECUTION - NOT USED

END OF SECTION
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SECTION 21 10 00

FIRE SPRINKLER SYSTEMS

PART 1 - GENERAL

11 WORK INCLUDED

A.

2450-70011-00

Design coordination of sprinkler work with the installations of other trades as shown on
their drawings; all mechanical, electrical, plumbing and sprinkler work must fit the space
requirements. The sprinkler work shall comply with other Sections of this specification;
and fit the structure finishes. The Sprinkler Contractor will comply with all the codes and
underwriter authorities, and the requirements for the installation of inside and outside
piping; including sprinkler heads, valves, tamper switches, flow switches, hangers and
supports, sleeves, fire department connections, inspector test connections, main drain
and accessories, signs, and any other component parts reasonably incidental to
providing a complete protection system. Provide 100 percent coverage for the areas
indicated on the plans.

A wet system shall be installed in heated areas and dry pipe systems in areas subject to
freezing. When heated areas are not available and dry pipe system not used, provide
heat tracing and / or insulation installed per NFPA and per local Fire Marshall
Requirements, or as indicated on drawings.

Furnish all articles of a completed sprinkler system including all materials, labor, tools,
equipment, transportation services and supervision fees.

The existing building has a fire sprinkler system. Connect new sprinkler main to existing
main of sufficient size. Provide sprinkler heads as required for new addition. This is a
guide for subsequent preparation of the Contractor’s detailed installation drawings of the
complete fire protection sprinkler system which shall be submitted to the Architect /
Engineer for review. Submit only drawings and calculations bearing the approval of the
authority having jurisdiction.

Do not exceed 52,000 square feet of building for each individual sprinkler system.
Install fire protective system identification signs in accordance with NFPA-13.

It shall be the fire protection installer’s responsibility to verify pressure at the project site
by performing a flow test. Determine if the available static pressure, residual pressure,
and flow rate will adequately provide the fire extinguishing system with the necessary
operating requirements or if a fire pump, storage tank and necessary appurtenances are
required. Notify Architect and Engineer if low water flow / pressure condition exist and
inform them of all options prior to proceeding.

The installation of the entire Sprinkler Systems shall comply with all rules and regulations
of the National Board of Fire Underwriters, the Local Building Code, Local Fire Marshall,
and Requirements of NFPA Pamphlet 13, and other local authorities exercising
jurisdiction.

Study the general, structural, electrical, and mechanical drawings and specifications, in
order to become familiar with the building and details as they apply to the work of this
Section. Cooperate with all Trades so that there will be no conflict of space. Plumbing
flow lines, large ductwork HVAC piping and electrical service feeders shall take
precedence over Fire Protection work, except where it is absolutely necessary to
maintain coverage protection.
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Provide a water curtain sprinkler system along glazing to create a 1-hour rating, as
outlined in NFPA 13. Refer to Architecture plans for locations. Water demand for water
curtain shall be added to the ceiling sprinkler water demand at the point of connection,
per NFPA 13. Sprinkler heads shall be spaced at 6’-0” o0.c., minimum 6 inches and
maximum 12 inches from glazing.

1.2 BASIS OF DESIGN

A.

National Fire Protection Association (NFPA), latest edition of NFPA 13, Standard for the
Installation of Sprinkler Systems.

Vertical zone valves installed in horizontal position are not acceptable. All zone valves
are to be located at water entry into building and mounted in the vertical riser.

1.3 QUALITY ASSURANCE

A.

Sprinkler equipment and installation to be in accordance with recommendations of and
approved by local, state, and federal fire authorities.

Equipment and installation to meet requirements of NFPA No. 13, 14, 20, 24, 25, 70 and
72.

Use materials and equipment that are new and of unused, approved by NFPA and as
listed in the UL list of "Inspected Fire Protection Equipment and Materials."

14 SHOP DRAWINGS

A.

E.

Make complete shop drawings and working drawings of equipment furnished, including
detailed drawings of piping and sprinkler head locations. Drawings shall show
construction details and dimensions of each piece of equipment and work to be installed.
The location of all heads shall be as approved. Where additional heads are required to
meet NFPA 13, provide at no additional cost.

Before the shop drawings are submitted to Architect / Engineer, submit drawings to the
jurisdictions for approval. All approvals shall be noted on the drawings or by letter from
the departments.

The Architect's approval of shop drawings shall not relieve the responsibility of correctly
figured dimensions or any errors that may be contained in these drawings. The omission
of any material shown on the contract drawings, or specified from the shop drawings,
even though approved, shall not relieve the responsibility to furnish and erect them.

Provide ¥4 scale drawings to show the location of the water entry into building with all
zone valves, and shut-off valves, with alarms and drains at this location. Prepare the
sprinkler drawings under the work of this Section.

Submit samples of all sprinkler types for approval.

PART 2 - PRODUCTS

21 ACCEPTABLE MANUFACTURERS

A.
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Johnson Controls (Tyco Fire Products)
1. Gem/Grinnell.
2. Central.
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G.

3. Star Sprinkler.

Automatic Sprinkler Company of America.
Potter Roemer, Inc.

The Reliable Automatic Sprinkler Company.
Viking Corporation.

Victaulic Company of America.

Globe Fire Sprinkler Corporation.

2.2 PIPING AND FITTINGS

A.

Above Slab Inside Building
1. Pipe 2" and Smaller: Schedule 40, black steel pipe conforming to ASTM A 795 or
ASTM A135 joined with threaded fittings.
2. Pipe 2-1/2" and larger, provide ASTM A795 or ASTM A135 UL and FM listed.
a. Light wall having a minimum corrosion resistance ratio (CRR) or 1.00 or
greater.
a. Schedule. 40, black steel pipe joined with rolled grooved fittings.

All piping shall be black carbon steel, except in dry systems where pipe shall be
galvanized per ASTM A53.

Fittings used to join pipe shall be listed fabricated fittings or manufactured in accordance
with the material and dimension standards listed in table 6.4.1 NFPA 13 and 2.2.1 NFPA
14,

23 SPRINKLER HEAD

A.

2450-70011-00

All sprinklers shall comply with the latest requirements of NFPA 13 with respect to orifice
size.

All heads shall be UL listed and/or FM approved and comply with the latest requirements
of NFPA 13 with respect to orifice size unless otherwise noted. Sprinkler heads with “O”
ring design shall not be acceptable.

Exposed areas:

1. Standard upright type with brass finish and escutcheon. Provide temperature
rating per NFPA 13 and UL/FM approvals.

2. Tyco Model B, FRB, Globe Model GL-QR, GL-SR, or approved equal

Sidewall applications:

1. Horizontal sidewall type with brass finishes and chrome escutcheon.

2. Unfinished areas and recessed with chrome plated escutcheon. Provide
temperature rating per NFPA 13 and UL/FM approvals.

3. Tyco Model B, FRB, Globe Model GL-QR/SW, GL-SR/SW, or approved equal.

Suspended ceilings:

1. Adjustable drop-down deflector type concealed heads with manufacturer painted
white cover plate with glass bulb fusible link. Provide temperature rating per
NFPA 13 and UL/FM approvals.

2. Color of plate, selected by Architect.
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3. Tyco Series RFII; Series ELOC, Globe Concealed Models GL-QR/INCH, GL-
SW/INCH and GL-INCH/ECLH or approved equal.

F. Sprinklers subject to mechanical injury shall be protected with fusible solder type
sprinklers and listed heavy duty bolt on guards. Bulb type sprinklers shall have wire
guards for these locations.

1. Storage rooms with exposed structure.
2 Locker rooms.

3. Mechanical and Electrical rooms.

4. Below exposed stairs.

5 Exposed structure areas.

2.4 INSPECTOR’S TEST CONNECTION
A. Provide inspector’s test connection as required by NFPA 13.
1. Ductile iron module housing with combination sight glass, orifice, and bonnet
assembly.
2. UL listed.
3. Victaulic No. 718.
4, Globe Model UTD.
5. Tyco, or approved equal.
2.5 FLOORS AND CEILING PLATES
A. Provide chrome-plated floor and ceiling plates around pipes exposed to view when
passing through walls, floors, partitions, or ceilings in finished areas; size plates to fit pipe
or insulation and lock in place.
2.6 DOMESTIC MANUFACTURE
A. All piping material, pipe and pipe fittings shall be manufactured in the United States of
America.
2.7 GASKETS
A. Use 1/16-inch-thick preformed synthetic rubber bonded.
2.8 COUPLINGS
A. Use listed rolled grooved mechanical couplings to engage and lock grooved, or
shouldered pipe ends and to allow for some angular deflection, contraction, and
expansion. Coupling consists of ductile iron housing, c-shaped composition sealing
gasket and steel bolts. Gasket Material for dry pipe systems shall be silicone and listed
for dry pipe service.
2.9 VALVES
A. Use valves suitable for 175 psig WOG.
B. Valves to be UL listed and FM approved.
C. Valve Connections:
1. Provide valves suitable to connect adjoining piping as specified for pipe joints.
Use full line size valves unless noted otherwise.
2. Screwed ends for pipe sizes 2 inches and smaller.
3. Flanged ends for pipe sizes 2-1/2 inches and larger.
2450-70011-00 FIRE SPRINKLER SYSTEMS
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4. Solder or screw to solder adapters for copper tubing.

5. Use grooved body valves with mechanical grooved jointed piping.

Gate Valves:

1. Up to 2 inches, bronze, outside screw and yoke, rising stem, solid wedge,
screwed ends, manufactured by: Mueller, or approved equal.

2. Over 2 inches, iron body, bronze trim, outside screw and yoke, rising stem, solid

wedge, flanged ends; manufactured by Mueller, or approved equal.

Ball Valves:

1. Up to and including 2 inches, Bronze two piece body, brass, chrome plated
bronze, or stainless steel ball, teflon seats and stuffing box ring, lever handle and
balancing stops, threaded ends with union. Watts or approved equal.

2. Over 2 inches, cast steel body, chrome plated steel ball, teflon seat and stuffing
box seals, lever handle. Watts or approved equal.

Check Valves:

1. Up to 2-inch, bronze, regrind bronze swing disk, solder, or screwed ends; 200
WOG, manufactured by Mueller, or approved equal.
2. Over 2-inch, iron body bronze trim, swing disk, regrind — renew bronze disk and

seat, flanged ends; 200 WOG, manufactured by Mueller, Globe Model RCV, or
approved equal.

2.10 GAUGES

A.

Gauges shall be bourdon tube type with minimum 4-1/2-inch dial and die cast aluminum
case with screwed ring and black enamel finish. The movement shall be all stainless
steel with Grade A phosphor bronze bourdon tube, brazed at socket and tip. The
accuracy of the gauge shall be within one-half of one percent of the scale range. The
pointer shall be the micrometer adjustment type recalibrated from the front. Pressure and
compound gauges shall have suitable scale ranges and graduations. Suitable for
temperatures up to 120 degrees F.

Gauges shall have ¥4 inch connections and be mounted with combination stop / snubber
needle valve with suitable pressure rating. Scale ranges: 0-200 psi.

Gauge range shall be such that system normal operating pressure falls with 25 percent
and 75 percent of the full-scale range.

Pressure scale graduations shall read in psig. Figure intervals shall be in — 20 psig
increments, with minor divisions in 2 psig increments.

The accuracy of the gauge shall be at least 0.5 percent of the scale range. Gauge shall
be made in accordance with ASME B40.1 accuracy grade 2A.

Manufactured by:

1. Trerice Model No. 4500 Series
2. Ashcroft.

3. Marsh.

4, Weksler.

2.11  SPARE SPRINKLER HEAD BOX

A.
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Provide baked enamel steel box to store 36 sprinkler heads (Minimum of 3 of each type
used) for emergency replacement. Provide sprinkler wrench.
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PART 3 - EXECUTION

3.1 DESIGN

A.

Design, spacing of sprinkler heads and selection sizes shall conform to the requirements
of NFPA 13 for the indicated occupancy.

Uniform discharge density design shall be based on hydraulic calculations using the
method outlined in NFPA 13. Density of discharge from sprinkler heads shall conform to
NFPA 13.

Friction losses in pipe will be based on a value of “C” = 120 in the Hazen and Williams
formula.

Design and install the system so that no part will interfere with doors, windows, heating,
mechanical, lighting, or electrical equipment. Do not locate sprinkler heads closer than 3
feet to lighting fixtures or other obstructions.

3.2 LOCATION

A.

Heads shown, if indicated on reflected ceiling plans, are an integral part of the ceiling
design. Where heads are not shown or indicated, locate them in the exact center of
acoustical ceiling tile unless noted otherwise. In rooms with monolithic plaster or gypsum
drywall ceilings, locate the sprinkler heads symmetrically arranged with respect to both
axes of the room. Locate sprinkler heads in relation to specialty ceiling elements such as
slats, ribs, panels, grids, etc., if not shown on the drawings. Generally, locate heads in
the exact center of, or spaced between, such elements. Center heads in corridors.

Locate heads as may be required for coordinated ceiling pattern, even through number of
heads exceed minimum code requirements.

Sprinkler heads located in utility or mechanical rooms, penthouses, service corridors, or
other such spaces not subject to public view need not be centered in ceiling patterns and
may use a straight drop from branch line.

Install a water curtain sprinkler system along glazing to create a 1-hour rating, as outlined
in NFPA 13. Refer to plans for locations. Water demand for water curtain shall be added
to the ceiling sprinkler water demand at the point of connection, per NFPA 13. Sprinkler
heads shall be spaced at 6’-0” on center, minimum 6 inches and maximum 12 inches
from glazing.

Where glazing shall be installed in 2-hour fire rated assemblies, the Tyco Window
sprinkler shall be utilized as outlined in the ICC Legacy report equivalency requirements.
Any glazing requiring fire exposure protection shall also utilize the Tyco window
sprinklers.

3.3 PREPARATION

A.

2450-70011-00

Ream pipes and tubes, clean off scale, rust, oxide, and dirt, inside and outside, before
assembly. Remove welding slag or other foreign material from piping.

Pipe beveled each end, per approved procedures.

Hammer clean and flush out piping after welding to remove scale, welding slag and other
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debris.
3.4 CONNECTION
A. Make screwed joints with square, clean full cut standard taper pipe threads. Ream after

cutting and threading. Red lead and linseed oil or other approved non-toxic joint
compound applied to male threads only.

B. Nipples: Shoulder type; extra heavy where less than 1-1/2 inch is unthreaded.

C. Clamp cast iron water pipe at fittings with % inch rods and properly anchor and support.

D. Use grooved mechanical couplings and mechanical fasteners only in accessible
locations.

3.5 COORDINATION

A. Coordinate the installation schedule for this work with the construction schedule for the
Work to ensure orderly progress with minimum delay.

B. Coordinate interface of fire sprinkler system with the work of other trades to ensure
proper and adequate provision for the installation and connection of this system.

3.6 SURFACE CONDITIONS
A. Before starting each stage of the fire sprinkler systems installation, inspect the installed
work of other trades and determine that work is complete enough to allow installation to
begin. Ensure that work of other trades has been installed in a manner to permit work of
this Section in accordance with approved design.

3.7 INSTALLATION

A. Run piping concealed above furred ceilings and in joists to minimize obstructions. Expose
only heads.

B. Protect sprinkler heads against mechanical injury with heavy duty bolt-on guards.

C. Locate system drains and inspector’s test connections in utility rooms, mechanical rooms

or other readily accessible areas not requiring access through ceiling. Coordinate
sprinkler system drain flow rates with plumbing system drainage capacities.

D. Where low points or drains occur above ceilings or in otherwise finished spaces, furnish
drain valve with brass cap and chain.

E. Provide on interior wall near sprinkler valve, cabinet containing extra sprinkler heads of
each type and wrench suitable for each head type.

F. Provide a minimum 18-inch radius swing joint for each drop to sprinkler heads located in
ceilings.
G. Provide Easy-Flex or Flexhead Industries sprinkler hose fittings for each sprinkler head

installation for hydraulically designed wet, pre-action, deluge, or dry pipe sprinkler
connections per NFPA 13. Allow a 3” minimum bend radius per UL.

H. Install pipe markers to identify fire protection.
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Provide shield or deflector for sprinklers or equipment where electrical switchgear,
switchboards and motor control centers are in sprinkler protected spaces.

Install valves with stems upright or horizontal, not inverted.

Sprinkler heads shall be installed above and below ductwork over 48 inches wide, in
exposed areas, per NFPA 13.

Install the complete fire sprinkler system in accordance with the approved shop drawings.

Perform piping installation in accordance with the provisions of the specifications,
including furnishing of required sleeves for fire sprinkler system pipes passing through
rated walls, floors, and other parts of the building. Provide scheduled 40 galvanized pipe
sleeve for concrete or CMU penetrations. Furnish size required for fireproofing and or
insulation. Furnish and install split wall plates and chrome plated escutcheons for
exposed fire sprinkler system pipes. Where pipes pass through concrete floors, furnish,
and install wrought iron or steel pipe sleeves made flush with the ceiling below and
extending 2" above the finished floor.

Do not cut or make holes in any part of the building except where shown on the approved
shop drawings.

Do not install exposed piping below structure in public area.

Provide heat tracing and insulation on wet piping systems exposed to freezing when not
installed in a heated space or installed by other acceptable methods of maintaining the
piping from freezing. Installation of heat tracing and insulation shall be in accordance with
the latest edition of NFPA 13 and the local code authorities. Coordinate electrical
requirements with Division 26.

3.8 SECURING AND SUPPORTING

A.
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Support piping to maintain line and grade, with provision for expansion and contraction.
Use approved adjustable ring type or trapeze-type hangers connected to structural
members of the building. Single pipe runs to be supported by approved adjustable ring
type hangers. Multiple pipe runs to be supported by approved trapeze type hangers. Do
not support piping from other piping or structural joist bridging.

Provide supports both sides of elbows for pipe 6" and larger. Provide supports on smaller
pipe at maximum of 12 inches from elbows and take-offs.

Support vertical risers with steel strap pipe clamps of approved design and size,
supported at each floor. Support piping assemblies in chases so they are rigid and self-
supported before the chase is closed.

Support spacing: As recommended by the project structural engineer and support
manufacturer, but not more than listed below. Not to exceed spacing requirements of
smallest pipe.

Steel Max. Support Minimum Rod
Pipe Size Spacing, Feet Diameter, Inches
1" & smaller 6 3/8
1-1/4" & 1-1/2" 8 3/8
2" 10 3/8
3" 10 1/2
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3.9

3.10

3.11

2450-70011-00

Steel Max. Support Minimum Rod

Pipe Size Spacing, Feet Diameter, Inches
4" & 5" 10 5/8
6" and above 10 3/4

PIPE SUPPORTS

A.

Provide P1001 or P 5000 Unistrut metal framing members and appurtenances for pipe
support. Hot-dip galvanize members and appurtenances when located outside. Sagging
of pipes or supports is not acceptable.

Adjustable ring type hangers shall be used for single pipe supports; Erico Model 115
NFPA UL/FM. When oversized clevis is used, a nipple shall be placed over the clevis bolt
as a spacer to assure that the lower U-strap will not move in on the bolt. All parts shall be
zinc plated carbon steel, or galvanized.

PIPE SLEEVES

A.

Sleeves through masonry and concrete construction:

1. Fabricate sleeves of Schedule 40 galvanized steel pipe.

2. Size sleeve large enough to allow for movement due to expansion and to provide
continuous insulation.

Sleeves through gypsum wall construction.
1. Fabricate sleeves of 16-gauge galvanized sheet metal.

Sleeves through elevated slab construction.
1. Fabricate sleeves of Schedule 40 galvanized steel pipe with welded center flange
in floor.

Extend each sleeve through the floor or wall. Cut the sleeve flush with each wall surface.
Sleeves through floors shall extend 2” above floor lines for waterproofing purposes. Slab
on grade floors shall not be sleeved except where penetrating waterproofing membrane
or insect control is required.

Caulk sleeves water and airtight. Seal annular space between pipes and sleeves with
mastic compound to make the space water and airtight.

Provide chrome plated escutcheon plates on pipes passing through walls, floors or
ceilings exposed to view. At exterior walls, stainless steel sheet metal is to be used.

For sleeves through fire and smoke rated walls, seal with a UL through-penetration
firestop, rated to maintain the integrity of the time rated construction. Install in accordance
with the manufacturer's installation instructions. Comply with UL and NFPA standards for
the installation of firestops. Refer to Architectural drawings for all fire and smoke rated
partitions, walls, floors, etc.

CLEANING OF PIPING SYSTEMS

A.

General cleaning of piping systems. Purge pipe of construction debris and contamination
before placing the systems in service. Provide and install temporary connections as
required to clean, purge, and circulate.
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3.12 FLUSHING AND TESTING

A.

Testing and flushing of installation of sprinkler system shall be in accordance with NFPA
13, and NFPA 25.

Flush sprinkler piping in accordance with NFPA 13. Additionally, flush all alarm valves,
and all main piping up to valve.

In addition to NFPA 13 required tests, provide flow switch test and tamper switch test for
each device, and verify alarm valve operation.

All tests shall be witnessed by Architect / Engineer. Contractor shall notify Architect /
Engineer 7 working days in advance.

3.13 EXCAVATING, TRENCHING, AND BACKFILLING

A.

Perform excavation, trenching, and backfilling for this portion of the work in accordance
with the specifications.

3.14  PIPE MARKERS

A.

Identify interior exposed piping and piping in accessible chases or plenums with Opti-
Code Brady Pressure Sensitive Adhesive Pipe Markers, consisting of pipe marker and
direction of flow arrow tape. Clean pipe prior to installation. Background colors of
markers, arrows, and tape for each type of system shall be the same. Meet ANSI/OSHA
standards and clearly identify each system. Provide minimum 2-1/4-inch letters through
4-inch pipe and 4-inch letters for 5-inch pipe and larger.

Identify exterior and mechanical room piping with Snap Around pipe markers through 4-
inch pipe and Strap Around markers 5-inch pipe and larger. Pipe markers consisting of
pipe marker and direction of flow arrow tape; background colors of markers, arrows, and
type for each type of system shall be the same. Meet ANSI / OSHA standards and clearly
identify each system. Provide minimum 2-1/4-inch letters through 4-inch pipe and 4-inch
letters for 5-inch pipe and larger.

Install identification in the following locations:

1. Both sides of penetrations through walls, floors, and ceilings.
2. Close to valves or flanges.

3. Intervals on straight pipe runs not to exceed 50 feet

4, Apply marker where view is obstructed.

Pipe markers shall meet or exceed the specifications of the ASME A13.1 “Scheme for
Identification of Piping Systems”.

3.15 TESTING AND ACCEPTANCE

A.
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Prior to connecting to the overhead sprinkler piping, flush the underground main. Secure
required approvals of the flushing operations.

Upon completion of the fire sprinkler system installation, test and retest the complete
installation and make corrections as necessary to obtain acceptance by the Fire Marshall
and/or any other authority having jurisdiction. Furnish test equipment and personnel
required.
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3.16 TRAINING

A. At a time mutually agreed upon, provide 4 hours of instruction to the Owner’s designated
personnel on the operation and maintenance of the automatic sprinkler system and

associated equipment. Owner’s Operation and Maintenance Manual prepared for this
project shall be used during the instruction.

END OF SECTION
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