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SECTION 21 00 00 - BASIC FIRE PROTECTION REQUIREMENTS

PART 1 - GENERAL

11

1.2

13

A.

SECTION INCLUDES

Basic Fire Protection Requirements specifically applicable to Division 21 sections, in addition to
Division 01 - General Requirements.

RELATED DOCUMENTS
Basic and supplemental requirements common to Fire Protection.

THE UNIFORM GENERAL CONDITIONS, SUPPLEMENTARY GENERAL CONDITIONS, and
Division 01 of the specifications apply to the work specified in this section.

All work covered by this section of these specifications shall be accomplished in accordance with
all applicable provisions of the Contract Documents and any addenda or directives which may be
issued herewith, or otherwise.

GENERAL

The Contractor shall execute all work herein after specified or indicated on accompanying
drawings. Contractor shall provide all equipment necessary and usually furnished in connection
with such work and systems whether or not mentioned specifically herein or on the drawings

The Contractor shall be responsible for fitting his material and apparatus into the building and
shall carefully lay out his work at the site to conform to the structural conditions, to avoid all
obstructions, to conform to the details of the installation and thereby to provide an integrated
satisfactory operating installation

The Fire Protection drawings are necessarily diagrammatic by their nature, and are not intended
to show every connection in detail or every pipe in its exact location. These details are subject to
the requirements of standards referenced elsewhere in these specifications, and structural and
architectural conditions. The Contractor shall carefully investigate structural and finish conditions
and shall coordinate the separate trades in order to avoid interference between the various
phases of work. Work shall be organized and laid out so that it will be concealed in furred chases,
above suspended ceilings, etc., in finished portions of the building, unless specifically noted to be
exposed. Or where no ceilings exist. All exposed work shall be installed parallel or perpendicular
to the lines of the building unless otherwise noted. All work shall be NFPA compliant and
compliant with Insurance Underwriter requirements and guidelines.

When the Fire Protection drawings do not give exact details as to the elevation of pipe the
Contractor shall physically arrange the systems to fit in the space available at the elevations
intended with proper grades for the functioning of the system involved. Piping is generally
intended to be installed true and square to the building construction, The drawings do not show
all required offsets, control lines, pilot lines and other location details. Work shall be concealed
in all finished areas, unless there is no ceiling.
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1.4

A.

DEFINITIONS

These definitions are included to clarify the direction and intention of these Specifications. The
list given here is not by any means complete. For further clarification as required, contractor shall
contact the designated Owner’s representative.

1.

Concealed / Exposed: Concealed areas are those that cannot be seen by the building
occupants. Exposed areas are all areas that are exposed to view by the building
occupants, including under counters, inside cabinets and closets, plus all mechanical
rooms.

General Requirements: The provisions of requirements of other Division 01 sections apply
to entire work of contract and, where so indicated, to other elements that are included in
project. Basic contract definitions are included in the General Conditions.

Indicated: The term "indicated" is a cross reference to graphic representations, notes or
schedules on drawings, to other paragraphs or schedules in the specifications, and to
similar means of recording requirements on contract documents. Where terms such as
"shown,” "noted,” "scheduled,” and "specified" are used in lieu of "indicated,” it is for the
purpose of helping reader locate the cross reference, and no limitation of location is
intended except as specifically noted.

Directed, requested, etc.: Where not otherwise explained, terms such as "directed,”
"requested," "authorized," "selected,” "approved,” "required,” "accepted,” and "permitted"”
mean “directed by Architect/Engineer,” "requested by Architect/Engineer" and similar
phrases. However, no such implied meaning will be interpreted to extend
Architect's/Engineer's responsibility into Contractor's area of construction supervision and
job safety.

Approve: Where used in conjunction with Architect's/Engineer's response to submittals,
requests, applications, inquiries, reports and claims by Contractor, the meaning of term
"approved" will be held to limitations to Architect's/Engineer’s responsibilities and duties as
specified in General and Supplementary Conditions. In no case will "approval" by
Architect/Engineer be interpreted as a release of Contractor from responsibilities to fulfill
requirements of contract documents or to extend Architect's/Engineer's responsibility into
Contractor's area of construction supervision and job safety.

As required: Where "as required" is used in these specifications or on the drawings, it shall
mean "that situations exist that are not necessarily described in detail or indicated that may
cause the contractor certain complications in performing the work described or indicated.
These complications entail the normal coordination activities expected of the Contractor
where multiple trades are involved and new or existing construction causes deviations to
otherwise simplistic approaches to the work to be performed. The term shall not be
interpreted to permit an option on the part of the Contractor to achieve the end result."

Furnish: The term "furnish" is used to mean "supply and deliver to project site, ready for
unloading, unpacking, assemble, installation, and similar operations. Where "furnish"
applies to work for which the installation is not otherwise specified, "furnish" in such case
shall mean "furnish and install.”

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

Provide: The term "provide" means "to furnish and install, complete and ready for the
intended use.
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PERMITS, UTLILITY CONNECTIONS AND INSPECTIONS
General: Refer to Division 01 for construction phasing and time increments.

Fees and Costs: If, during the course of the construction, a need arises to buy utilities, the
Contractor shall pay all fees attendant thereto. If city or privately owned utility piping or electrical
cable needs to be extended, relocated, or terminated, the Contractor will pay all permits and
construction/inspection fees associated with that particular work.

All work performed on this project is under the authority of the State of Texas, therefore no local
construction fees or construction permits will be required except as may be required for new
service taps, or new or modified connections to city controlled services. If inspections by city
personnel are specifically required by this document, then the Contractor is responsible for any
fees or permits in connection to those requirements.

Compliance: The Contractor shall comply in every respect with all requirements of National Fire
Protection Association, local Fire Department regulations and utility company requirements. In
no case does this relieve the Contractor of the responsibility of complying with these specifications
and drawings where specified conditions are of higher quality than the requirements of the above-
specified authorities. Where requirements of the specifications and drawings are more lenient
than the requirements of the above authorities having jurisdiction, the Contractor shall make
installations in compliance with the requirements of the above authorities with no extra
compensation.

CONTRACT DRAWINGS

All dimensional information related to new structures shall be taken from the appropriate
drawings. All dimensional information related to existing facilities shall be taken from actual
measurements made by the Contractor on the site.

The interrelation of the specifications, the drawings, and the schedules are as follows: The
specifications determine the nature and setting of the several materials, the drawings establish
the quantities, dimensions and details, and the schedules give the performance characteristics.
If the Contractor requires additional clarification, he shall request it in writing, following the
contractually prescribed information flow requirements.

Should the drawings or specifications conflict within themselves, or with each other, the better
quality, or greater size or quantity of work or materials shall be performed or furnished.

ALLOWANCES

Cash Allowance: Refer to Division 01 of the Construction Documents for information and
requirements.

ALTERNATES

Alternates quoted on Bid Forms will be reviewed and accepted or rejected at the Owner's option.
Accepted Alternates will be identified in Owner Contractor Agreement.

Coordinate related work and modify surrounding work as required.

Schedule of Alternates: See "Special Conditions" and Bid Form.
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D.

1.9

1.10

Any Alternate Proposals are summarized in Division 01 of the specifications. The Contractor is
directed to refer to all sections of the specifications and drawings for this project to determine the
exact extent and scope of the various Alternate Proposals as each pertains to the work of all
trades.

SUBMITTALS

Refer to Division 1, UGC, and supplemental UGCs for specification requirements pertaining to
timeliness of submission and review, quantity, and format. Each specification section describes
the content of the submittals and any submittals which must be approved prior to submission of
others.

Proposed Products List: Include Products specified in the following sections:
1. Section 21 05 29 — Fire Protection Supports and Sleeves

2. Section 21 05 53 — Fire Protection Piping and Equipment Identification
3. Section 21 13 13 — Fire Protection Systems

Submit shop drawings and product data grouped to include complete submittals of related
systems, products, and accessories clearly marked and/or highlighted, with non-applicable
information or data clearly noted in a single submittal.

Mark dimensions and values in units to match those specified.

Submit fabrication drawings whenever (1) equipment proposed varies in physical size and
arrangement from that indicated on the drawings, thus causing rearrangement of equipment
space, (2) where tight spaces require extreme coordination between ductwork, piping, conduit,
and other equipment, (3) where called for elsewhere in these specifications; and (4) where
specifically requested by the Architect/Engineer. Fabrication drawings shall be made at no
additional charge to the Owner or the Architect/Engineer.

Submit Pipe Flushing Procedures with the fire protection submittals for review and comment by
Engineer/Owner. Flushing Procedure shall comply with NFPA 13.

SUBSTITUTION OF MATERIALS AND EQUIPMENT
Refer to General Conditions for substitution of materials and equipment.

General: Within thirty days after the date of contract award or work order, whichever is later, and
before purchasing or starting installation of materials or equipment, the Contractor shall submit
for review, a complete list of suppliers, contractors and manufacturers for all materials and
equipment that will be submitted for incorporation into the project. The list shall be arranged in
accordance with the organization of the specifications. This initial list shall include the
manufacturer's name and type or catalog number as required to identify the quality of material or
equipment proposed. This list will be reviewed by the Engineer and the Owner and will be
returned to the Contractor with comments as to which items are acceptable without further
submittal data and which items will require detailed submittal data for further review and
subsequent approval. The initial list shall be submitted as herein specified. Materials and
equipment requiring detailed submittal data shall be submitted with sufficient data to indicate that
all requirements of these specifications have been met and samples shall be furnished when
requested. All manufacturers’ data used as part of the submittal shall have all inapplicable
features crossed out or deleted in a manner that will clearly indicate exactly what is to be
furnished.
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It is not the intent of the drawings and/or specifications to limit products to any particular
manufacturer nor to discriminate against an "APPROVED EQUAL" product as produced by
another manufacturer. Some proprietary products are mentioned to set a definite standard for
acceptance and to serve as a reference in comparison with other products. When a
manufacturer's name appears in these specifications, it is not to be construed that the
manufacturer is unconditionally acceptable as a provider of equipment for this project. The
successful manufacturer or supplier shall meet all of the provisions of the appropriate
specification(s).

The specified products have been used in preparing the drawings and specifications and thus
establish minimum qualities with which substitutes must at least equal to be considered
acceptable. The burden of proof of equality rests with the Contractor. The decision of the
Architect/Engineer is final.

When requested by the Architect/Engineer, the Contractor shall provide a sample of the proposed
substitute item. In some cases, samples of both the specified item and the proposed item shall
be provided for comparison purposes.

Timeliness: The burden of timeliness in the complete cycle of submittal data, shop drawings, and
sample processing is on the Contractor. The Contractor shall allow a minimum of six (6) weeks
time frame for review of each submission by the office of the design discipline involved after
receipt of such submissions by that design discipline. The Contractor is responsible for allowing
sufficient time in the construction schedule to cover the aforementioned cycles of data processing,
including time for all resubmittal cycles on unacceptable materials, equipment, etc. covered by
the data submitted. Construction delays and/or lack of timeliness in the above regard are the
responsibility of the Contractor and will not be considered in any request for scheduled
construction time extensions and/or additional costs to the Owner.

All equipment installed on this project shall have local representation, local factory authorized
service, and a local stock of repair parts.

Acceptance of materials and equipment will be based on manufacturer's published data and will
be tentative subject to the submission of complete shop drawings indicating compliance with the
contract documents and that adequate and acceptable clearances for entry, servicing, and
maintenance will exist. Acceptance of materials and equipment under this provision shall not be
construed as authorizing any deviations from the specifications, unless the attention of the
Architect/Engineer has been directed in writing to the specific deviations. Data submitted shall
not contain unrelated information unless all pertinent information is properly identified.

Certification: The Contractor shall carefully examine all data forwarded for approval and shall
sign a certificate to the effect that the data has been carefully checked and found to be correct
with respect to dimensions and available space and that the equipment complies with all
requirements of the specifications.

Physical Size of Equipment: Space is critical; therefore, equipment of larger sizes than shown,
even though of specified manufacturer, will not be acceptable unless it can be demonstrated that
ample space exists for proper installation, operation, and maintenance.

Materials and Equipment Lists: Eight (8) copies of the list of materials and equipment, the name
of manufacturer, trade name, type, and catalog number shall be submitted to the
Architect/Engineer. The lists shall be accompanied by eight (8) sets of pictorial and descriptive
data derived from the manufacturers' catalogs, sales literature, or incorporated in the shop
drawings.
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L.

1.11

1.12

1.13

Should a substitution be accepted, and should the substitute material prove defective, or
otherwise unsatisfactory for the service intended within the guarantee period, this material or
equipment shall be replaced with the material or equipment specified at no additional cost to the
Owner.

MATERIALS AND WORKMANSHIP

All materials, unless otherwise specified, shall be new, free from all defects, suitable for the
intended use, and of the best quality of their respective kinds. Materials and equipment shall be
installed in accordance with the manufacturer's recommendations and the best standard practice
for the type of work involved. All work shall be executed by mechanics skilled in their respective
trades, and the installations shall provide a neat, precise appearance. Materials and/or
equipment damaged in shipment or otherwise damaged prior to installation shall not be repaired
at the job site but shall be replaced with new materials and/or equipment.

The responsibility for the furnishing of the proper equipment and/or material and seeing that it is
installed as intended by the manufacturer, rests entirely upon the Contractor who shall request
advice and supervisory assistance from the representative of specific manufacturers during the
installation.

FLAME SPREAD PROPERTIES OF MATERIALS

Materials and adhesives incorporated in this project shall conform to NFPA Standard 255,
"Method of Test of Surface Burning Characteristics of Building Materials” and NFPA 90. The
classification shall not exceed a flame spread rating of 25 for all materials, adhesives, finishes,
etc., specified for each system, and shall not exceed a smoke developed rating of 50.

REGULATORY REQUIREMENTS

The "Authority Having Jurisdiction" over the project described by these documents is the Owner,
as an Agency of the State of Texas. As such, it is required that the installation shall meet the
minimum standards prescribed in the latest editions of the following listed codes and standards,
which are made a part of these specifications. All referenced codes and standards shall be those
current at the date of issue of the design documents.

National Fire Protection Association Standards (NFPA)

1. NFPA No. 13, Sprinkler System, Installation

2. NFPA No. 14, Standpipes and Hose Systems

3. NFPA No. 20, Centrifugal Fire Pumps

4, NFPA No. 37, Stationary Combustion Engines & Gas Turbines
5. NFPA No. 45, Fire Protection for Laboratories Using Chemicals
6. NFPA No. 70, National Electrical Code

7. NFPA No. 72D, Proprietary Signaling Systems

8. NFPA No. 88A, Standard for Parking Structures

9. NFPA No. 99, Health Care Facilities

10. NFPA No. 101, Life Safety Code
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American National Standards Institute (ANSI)

American Society of Testing Materials (ASTM): All current editions of applicable manuals and
standards

American Water Works Association (AWWA): All current editions of applicable manuals and
standards.

National Electrical Manufacturers' Association (NEMA): All current editions of applicable manuals
and standards.

City of Edinburg, Fire Department as may be applicable to construction on this site.
Texas Occupational Safety Act: All applicable safety standards.
Occupational Safety and Health Act (OSHA).

ADA and ANSI Standards: All work shall be in accord with all regulations and requirements of
the Standards and Specifications for Handicapped and Disabled for the Construction of Public
Buildings and Facilities in the State of Texas Usable by Physically Handicapped and Disabled
persons, ANSI Standards and the requirements of the American Disabilities Act.

Refer to specification sections hereinafter bound for additional Codes and Standards.

All materials and workmanship shall comply with all applicable state and national codes,
specifications, and industry standards. In all cases where Underwriters Laboratories, Inc. has
established standards for a particular type material, such material shall comply with these
standards. Evidence of compliance shall be the UL "label" or "listing" under Re-Examination
Service.

The Contract Documents are intended to comply with the aforementioned rules and regulations;
however, some discrepancies may occur. Where such discrepancies occur, the Contractor shall
immediately notify the Architect/Engineer in writing of said discrepancies and apply for an
interpretation. Should the discovery and naotification occur after the execution of a contract, any
additional work required for compliance with said regulations shall be paid for as covered by
Division 01 of these Contract Documents, providing no work of fabrication of materials has been
accomplished in a manner of noncompliance. Should the Contractor fabricate and/or install
materials and/or workmanship in such a manner that does not comply with the applicable codes,
rules and regulations, the Contractor who performed such work shall bear all costs arising in
correcting these deficiencies to comply with said rules and regulations

GENERAL MATERIAL AND EQUIPMENT REQUIREMENTS

Storage at Site: The Contractor shall not receive material or equipment at the job site until there
is suitable space provided to properly protect equipment from rust, drip, humidity, and dust
damage.

Capacities shall be not less than those indicated but shall be such that no component or system
becomes inoperative or is damaged because of startup or other overload conditions.
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C.

1.15

1.16

Conformance with Agency Requirements: Where materials or equipment are specified to be
approved, listed, tested, or labeled by the Underwriters Laboratories, Inc., or constructed and/or
tested in accordance with the standards of the American Society of Mechanical Engineers or the
Air Moving and Conditioning Association, the Contractor shall submit proof that the items
furnished under this section of the specifications conform to such requirements. The label of the
Underwriters Laboratories, Inc., applied to the item will be acceptable as sufficient evidence that
the items conform to such requirements. The ASME stamp or the AMCA label will be acceptable
as sufficient evidence that the items conform to the respective requirements.

Nameplates: Each major component of equipment shall have the manufacturer's name, address,
and catalog number on a plate securely attached to the item of equipment. All data on nameplates
shall be legible at the time of Final Inspection.

Prevention of Rust: Standard factory finish will be acceptable on equipment specified by model
number; otherwise, surfaces of ferrous metal shall be given a rust inhibiting coating. The
treatment shall withstand 200 hours in salt spray fog test, in accordance with Method 6061 of
Federal Standard No. 141. Immediately after completion of the test, the specimen shall show no
signs of wrinkling or cracking and no signs of rust creepage beyond 1/8" on either side of the
scratch mark. Where rust inhibitor coating is specified hereinafter, any treatment that will pass
the above test is acceptable unless a specific coating is specified except that coal tar or asphalt
type coating will not be acceptable unless so stated for a specific item. Where steel is specified
to be hot dip galvanized, mill galvanized sheet steel may be used provided all raw edges are
painted with a zinc-pigmented paint conforming to Military Specification MIL-P-26915.

Protection from Moving Parts: Belts, pulleys, chains, gears, couplings, projecting set screws,
keys, and other rotating parts shall be fully enclosed or properly guarded for personnel protection.

Verification of Dimensions: The Contractor shall be responsible for the coordination and proper
relation of his work to the building structure and to the work of all trades. The Contractor shall
visit the premises and become thoroughly familiar with all details of the work and working
conditions, to verify all dimensions in the field, and to advise the Architect/Engineer of any
discrepancy before performing any work. Adjustments to the work required in order to facilitate
a coordinated installation shall be made at no additional cost to the Owner or the
Architect/Engineer.

PROJECT/SITE CONDITIONS
Install Work in locations shown on drawings, unless prevented by Project conditions.

Prepare drawings showing proposed rearrangement of Work to meet Project conditions, including
changes to Work specified in other sections. Obtain permission of [Owner] [Architect/Engineer]
before proceeding.

MANUFACTURER'S RECOMMENDATIONS

The manufacturer's published directions shall be followed in the delivery, storage, protection,
installation, testing and piping of all equipment and material. The Contractor shall promptly notify
the Architect/Engineer, in writing, of any conflict between the requirements of the Contract
Documents and the manufacturer's directions, and shall obtain the Architect/Engineer's
instructions before proceeding with the work. Should the Contractor perform any such work that
does not comply with the manufacturer’s directions or such instructions from the
Architect/Engineer, he shall bear all costs arising in connection with the deficiencies.
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SPACE AND EQUIPMENT ARRANGEMENT

The size of Fire Protection equipment indicated on the drawings is based on the dimensions of a
particular manufacturer. While other manufacturers may be acceptable, it is the responsibility of
the Contractor to determine if the equipment he proposes to furnish will fit in the space.
Fabrication drawings shall be prepared when required by the Architect/Engineer or Owner to
indicate a suitable arrangement.

All equipment shall be installed in a manner to permit access to all surfaces. All valves, motors,
drives, and other accessory items shall be installed in a position to allow removal for service
without disassembly of another part.

LARGE APPARATUS

Any large piece of apparatus that is to be installed in any space in the building, and that is too
large to permit access through stairways, doorways, or shafts shall be brought to the job and
placed in the space before the enclosing structure is completed. Following placement in the
space, such apparatus shall be thoroughly, completely protected from damage as hereinafter
specified.

PROTECTION

The Contractor shall at all times take such precautions as may be necessary to properly protect
all materials and equipment from damage from the time of delivery until the completion of the
work. This shall include the erection of all required temporary shelters and supports to adequately
protect any items stored in the open on the site from the weather, the ground and surrounding
work; the cribbing of any items above the floor of the construction; and the covering of items in
the incomplete building with tarpaulins or other protective covering; the installation of electric
heaters in electrical switchgear and similar equipment to prevent moisture damage. Failure on
the part of the Contractor to comply with the above will be sufficient cause for the rejection of the
items in question.

Take particular care not to damage the building structure in performing work. All finished floors,
step treads, and finished surfaces shall be covered to prevent any damage by workers or their
tools and equipment during the construction of the building.

Equipment and materials shall be protected from rust both before and after installation. Any
equipment or materials found in a rusty condition at the time of final inspection must be cleaned
of rust and repainted as specified elsewhere in these specifications.

COOPERATION BETWEEN TRADES AND WITH OTHER CONTRACTORS

Each trade, subcontractor, and/or Contractor must work in harmony with the various other trades,
subcontractors and/or Contractors on the job as may be required to facilitate the progress to the
best advantage of the job as a whole. Each trade, subcontractor, and/or Contractor must pursue
its work promptly and carefully so as not to delay the general progress of the job. This Contractor
shall work in harmony with Contractors working under other contracts on the premises.

ELECTRICAL WIRING OF EQUIPMENT

The Contractor shall note that the electrical design and drawings are based on the equipment
scheduled and indicated on the drawings, and should any mechanical equipment be provided
requiring changes to the electrical design, the required electrical changes shall be made at no
cost to the Owner.



BASIC FIRE PROTECTION REQUIREMENTS 21 00 00 - 10
UTRGV SOM TBL CENTER
100% CD CONSTRUCTION SET

B.

1.22

1.23

1.24

The electrical trades shall provide all interconnecting wiring for the installation of all power. The
electrical trades shall provide all disconnect switches as required for proper operation, as
indicated on the drawings or required by applicable code. All combination starters, individual
starters, and other motor starting apparatus not specifically scheduled or specified as provided
by the equipment manufacturer under the scope of Division 23, shall be provided under the scope
of Division 21.

Provide complete wiring diagrams indicating power wiring and interlock wiring. Diagrams shall
be submitted to the Architect/Engineer for review within thirty (30) days after the submittals for
equipment have been reviewed. Diagrams shall be based on accepted equipment and shall be
complete full phase and interlock control drawings, not a series of manufacturer's individual
diagrams. After these diagrams have been reviewed by the Architect/Engineer, copies shall be
transmitted to the electrical trades by the Contractor.

SUPERVISION

Each Contractor and subcontractor shall keep a competent superintendent or foreman on the job
at all times. (Refer to the Uniform General Conditions for additional information concerning
supervision.)

It shall be the responsibility of each superintendent to study all drawings and familiarize himself
with the work to be done by other trades. He shall coordinate his work with other trades and
before material is fabricated or installed, make sure that his work will not cause an interference
with another trade. Where interferences are encountered, they shall be resolved at the job site
by the superintendents involved. Where interferences cannot be resolved without major changes
to the drawings, the matter shall be referred to the A/E for ruling.

SITE OBSERVATION

Site observation by the Architect/Engineer is for the express purpose of verifying compliance by
the Contractor with the Contract Documents, and shall not be construed as construction
supervision nor indication of approval of the manner or location in which the work is being
performed as being a safe practice or place.

INSTALLATION METHODS

Where to Conceal: All pipes shall be concealed in pipe chases, walls, furred spaces, or above
the ceilings of the building unless otherwise indicated.

Where to Expose: In mechanical rooms, janitor's closets tight against pan soffits in exposed "Tee"
structures, or storage spaces, but only where necessary, piping may be run exposed. All exposed
piping shall be run in the most aesthetic, inconspicuous manner, and parallel or perpendicular to
the building lines.

Support: All piping shall be adequately and properly supported from the building structure by
means of hanger rods or clamps to walls as herein specified.

Maintaining Clearance: Where limited space is available above the ceilings below concrete
beams or other deep projections, pipe shall be sleeved through the projection where it crosses,
rather than hung below them in a manner to provide maximum above floor clearance. Sleeves
shall be as herein specified. Approval shall be obtained from the Architect/Engineer for each
penetration.
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All pipe shall be cut accurately to measurements established at the building and shall be worked
into place without springing or forcing. All pipes run exposed in machinery and equipment rooms
shall be installed parallel to the building lines, except that piping shall be sloped to obtain the
proper pitch. Piping run in furred ceilings, etc., shall be similarly installed, except as otherwise
shown. All pipe openings shall be kept closed until the systems are closed with final connections.

1. All piping not directly buried in the ground shall be considered as "interior piping.”

2. Prior to the installation of any ceiling material, gypsum, plaster, or acoustical board, the
Contractor shall notify the construction inspector so that arrangement can be made for an
inspection of the above ceiling area about to be "sealed" off. The Contractor shall give as
much advance notice as possible no less than 5 working days or as agreed by the Project
Manager.

3. All above ceiling areas will be subject to a formal inspection before ceiling panels are
installed, or installation is otherwise concealed from view. All mechanical and electrical
work at and above the ceiling, including items supported by the ceiling grid shall be
complete and installed in accordance with contract requirements, including power to other
powered items. Adequate lighting shall be provided to permit thorough inspection of all
above ceiling items. The inspection will include representatives of the following: General
Contractor and each Subcontractor having work above the ceiling, Architect/Engineer,
Physical Plant, Resident Construction Manager’'s Construction Inspector(s), the Resident
Construction Manager, and Office of Facilities Planning and Construction (OFPC). Areas
to be included and time of inspection shall be coordinated with the Construction Inspector.

4. The purpose of this inspection is to verify the completeness and quality of the installation
of the air conditioning systems, the electrical systems, the plumbing systems, and any other
special above ceiling systems such as pneumatic tube, vacuum systems, fire sprinkler
piping and cable tray systems. The ceiling supports (tee bar or lath) shall be in place so
that access panel and light fixture locations are identifiable and so that clearances and
access provisions may be evaluated.

5. No ceiling materials may be installed until the resulting deficiency list from this inspection
is worked off and the Construction Inspector has given approval.

RECORDS FOR OWNER

The Contractor shall maintain a set of "blueline” prints in the Field Office for the sole purpose of
recording "installed" conditions. Daily note all changes made in these drawings in connection
with the final installation including exact dimensioned locations of all new underground utilities,
services and systems and all uncovered existing active and inactive piping outside the building.

At contract completion, the Contractor shall provide an electronic file of the revised drawings. The
contractor shall transfer the information from the "blueline” prints maintained as described above,
and turn over this neatly marked set of reproducible drawings representing the "as installed" work
to the Architect/Engineers for verification and subsequent transmittal to the Owner. The
Contractor shall refer to Division 01 of these specifications, and to the Uniform General
Conditions, for additional information. These drawings shall include as a minimum:

1. Addendum written drawing changes.
2. Addendum supplementary drawings.

3. Accurate, dimensioned locations of all underground utilities, services and systems.
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1.26

4, Identification of equipment work shown on Alternates as to whether alternates were
accepted and work actually installed.

5. Change Order written drawing changes.
6. Change Order supplementary drawings.
Electronic Media

1. The contractor shall submit three compact discs containing all the drawings in AUTOCAD
12 or 14 format.

"As installed" plans shall bear a stamp, "stick-on decal" or lettered title block generally located in
lower right hand corner of drawing entitled "AS INSTALLED DRAWING" with Company name of
the installing trade Subcontractor and with a place for the date and the name of the responsible
company representative.

In addition to the above, the Contractor shall accumulate during the progress of the job the
following data, in duplicate, prepared in a neat brochure or packet folder and turn over to the
Architect/Engineer for review, and subsequent delivery to the Owner.

1. All warranties and guarantees and manufacturers' directions on equipment and material
covered by the Contract.

2. Two sets of operating instructions for heating and cooling and other mechanical and
electrical systems. Operating instructions shall also include recommended preventative
maintenance and seasonal changeover procedures.

3. Valve tag charts and diagrams specified herein.

4. Approved wiring diagrams and control diagrams representing "as installed" conditions.

5. Copies of approved shop drawings.

6. Any and all other data and/or drawings required as submittals during construction.

7. Repair parts list of all major items and equipment including name, address and telephone

number of local supplier or agent.

All of the above data shall be submitted to the Architect/Engineer for approval, and shall be
corrected as instructed by the Architect/Engineer prior to submission of the final request for
payment.

CUTTING AND PATCHING

General: Cut and patch walls, floors, etc., resulting from work in existing construction or by failure
to provide proper openings or recesses in new construction.

Methods of cutting: Openings cut through concrete and masonry shall be made with masonry
saws and/or core drills and at such locations acceptable to the Architect/Engineer. Impact type
equipment shall not be used except where specifically acceptable to the Architect/Engineer.
Openings in precast concrete slabs for pipes shall be core drilled to exact size.

Restoration:  All openings shall be restored to "as new" condition under the appropriate
specification section for the materials involved, and shall match remaining surrounding materials
and/or finishes.
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Masonry: Where openings are cut through masonry walls, provide and install lintels or other
structural supports to protect the remaining masonry. Adequate supports shall be provided during
the cutting operation to prevent any damage to the masonry occasioned by the operation. All
structural members, supports, etc., shall be of the proper size and shape, and shall be installed
in a manner acceptable to the Architect/Engineer.

Plaster: All mechanical work in areas containing plaster shall be completed prior to the application
of the finish plaster coat. Cutting of finish plaster coat will not be permitted.

Special Note: No cutting, boring, or excavating that will weaken the structure shall be undertaken.
ROOF PENETRATIONS AND FLASHING

Pipe, sleeves, pitch pockets, and flashings compatible with the roofing installation shall be
provided and installed by a qualified contractor for all roof penetrations. This shall be the
responsibility of the General Contractor.

EXCAVATION, TRENCHING AND BACKFILL

Excavation (See Divisions 00 and 01 for special requirements related to excavation and
trenching.):

1. The subcontractors shall perform all excavations of every description, for their particular
installations and of whatever substances encountered, to the depths indicated on the
drawings and/or required for the installation of piping. All exterior lines shall be installed
with a minimum cover of 24,” unless otherwise indicated. Generally, more cover shall be
provided if grade will permit. All excavation materials not required for backfill or fill shall be
removed and wasted as acceptable to the Construction Inspector. All excavations shall be
made only by open cut. The banks of trenches shall be kept as nearly vertical as possible
and where required, shall be properly sheeted and braced. Trenches shall be not less than
12" wider nor more than 16" wider than the outside edges of the pipe to be laid therein,
and shall be excavated true to line so that a clear space not less than 6" nor more than 8"
in width is provided on each side of the pipe.

2. The bottom of trenches shall be accurately graded to provide proper fall and uniform
bearing and support for each section of the pipe on undisturbed soil or 2" of sand fill at
every point along its entire length, except for portions of the pipe sections where it is
necessary to excavate for bell holes and for the proper sealing of pipe joints. Bell holes
shall be dug after the trench bottom has been graded. Where inverts are not shown,
grading shall be determined by the National Plumbing Code for the service intended and
the size used. Bell holes for pipe joints shall be 12" in depth below the trench bottom and
shall extend from a point 6" back of the face of the bell. Such bell holes shall be of sufficient
width to provide ample room to complete the pipe joint . Bell holes for sewer tile and water
pipe shall be excavated only to an extent sufficient to permit accurate work in the making
of the joints and to insure that the pipe, for a maximum of its length, will rest upon the
prepared bottom of the trench. Depressions for joints other than bell-and-spigot shall be
made in accordance with the recommendations of the joint manufacturer for the particular
type of joint used. Special pipe beds shall be provided as specified hereinafter.
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3.

The lower 4" of the pipe trenches measuring from an overhead line set parallel to the grade
line of the sewer shall be excavated only a few feet in advance to the pipe laying, by
workers especially skilled in this type of work. Where damage is likely to result from
withdrawing sheeting, the sheeting shall be left in place. Except at locations where
excavation of rock from the bottom of trenches is required, care shall be taken not to
excavate below the depths required. Where rock excavation is required, the rock shall be
excavated to a minimum over depth of 6" below the trench depths specified. The over
depth rock excavation and all excess trench excavation shall be backfilled with sand.
Whenever wet or otherwise unstable soil is incapable of properly supporting the pipe is
encountered in the trench bottom, such soil shall be removed to a depth and for the trench
lengths required, and then backfilled to trench bottom grade, as hereinafter specified, with
sand.

All grading in the vicinity of excavation shall be controlled to prevent surface ground water
from flowing into the excavations. Any water accumulated in the excavations shall be
removed by pumping or other acceptable method. During excavation, material suitable for
backfilling shall be stacked in an orderly manner a sufficient distance back from edges of
trenches to avoid overloading and prevent slides or cave-ins. Material unsuitable for
backfilling shall be wasted and removed from the job site as directed by the Construction
Inspector.

All shoring and sheeting required to perform and protect the excavations and to safeguard
employees and/or adjacent structures shall be provided.

Excavate as required under the building in order that all piping etc., shall clear the ground
a minimum of 12" for a distance of 24" on either side. Edges of such excavations shall
slope at an angle of not over 45 degrees with the horizontal unless otherwise approved by
the Construction Inspector. The bottom of such excavation shall be graded to drain in a
manner acceptable to the Construction Inspector.

Trenches for water lines inside the building shall be properly excavated, following, in
general, the procedures set out for exterior lines. Where floors are to be poured over these
lines, they shall be backfilled, tamped and settled with water. Where no flooring is to cover
the lines, they shall be backfilled to form a level grade.

All surplus materials removed in these trenching operations becomes the property of the
contractor, and shall be disposed of at the expense of the contractor, at a legal disposal
site, off of the campus.

B. Backfilling

1.

Trenches shall not be backfilled until all required tests are performed and until the piping,
utilities systems, etc., as installed are certified by the Owner's inspector to conform to the
requirements specified hereinafter. The trenches shall be carefully backfilled with sand to
a depth of 12 inches above the top of the pipe. The next layer and subsequent layers of
backfill may be excavated materials approved for backfilling, consisting of earth, loam,
sandy clay, sand and gravel, soft shale, or other approved materials free from large clods
of earth or stones larger than 1 1/2" in diameter, flooded until the pipe has cover of not less
than one foot. The remainder of the backfill material shall then be thrown into the trenches,
moistened, and tamped or flooded in one-foot layers. Blasted rock, broken concrete or
pavement, and large boulders shall not be used as backfill material. Any trenches
improperly backfilled, or where settlement occurs, shall be reopened to the depth required
for proper compaction, then refilled and mounded over, and smoothed off.
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2. Backfill under concrete slabs-on-fill shall be as specified above, shall be gravel, or shall be
other such materials more suitable for the application. Installation and compaction shall
be as required for compatibility with adjacent materials.

Opening and Re-closing Pavement and Lawns: Where excavation requires the opening of
existing walks, streets, drives, other existing pavement, or lawns, such surfaces shall be cut as
required to install new lines and to make new connections to existing lines. The sizes of the cut
shall be held to a minimum, consistent with the work to be accomplished. After the installation of
the new work is completed and the excavation has been backfilled and flooded, the area shall be
patched, using materials to match those cut out. The patches shall thoroughly bond with the
original surfaces and shall be level with them, and shall meet all the requirements established by
the authorities having jurisdiction over such areas.

Excavation in Vicinity of Trees: All trees including low hanging limbs within the immediate area
of construction shall be adequately protected to a height of at least 5 ft. to prevent damage from
the construction operations and/or equipment. All excavation within the outermost limb radius of
all trees shall be accomplished with extreme care. All roots located within this outermost limb
radius shall be brought to the attention of the Construction Inspector before they are cut or
damaged in any way. The Construction Inspector will give immediate instructions for the
disposition of it. All stumps and roots encountered in the excavation, which are not within the
outermost limb radius of existing trees, shall be cut back to a distance of not less than 18" from
the outside of any concrete structure or pipeline. No chips, parts of stumps, or loose rock shall
be left in the excavation. Where stumps and roots have been cut out of the excavation, clean
compacted dry bank sand shall be backfilled and tamped.

OPERATION PRIOR TO COMPLETION

When any piece of Fire Protection equipment is operable and it is to the advantage of the
Contractor to operate the equipment, he may do so, providing that he properly supervises the
operation, and has the Project Manager’s written permission to do so. The warranty period shall,
however, not commence until the equipment is operated for the beneficial use of the Owner, or
date of substantial completion, whichever occurs first.

Regardless of whether or not the equipment has or has not been operated, the Contractor shall
properly clean the equipment, properly adjust and complete all deficiency list items prior to being
started, commissioned and before final acceptance by the Owner. The date of acceptance and
performance certification will be the same date.

EXISTING FACILITIES

The Contractor shall be responsible for loss or damage to the existing facilities caused by him
and his workers, and shall be responsible for repairing or replacing such loss or damage. The
Contractor shall send proper notices, make necessary arrangements, and perform other services
required for the care, protection and in service maintenance of the fire protection system for the
new and existing facilities. The Contractor shall erect temporary barricades, with necessary
safety devices, as required to protect personnel from injury, removing all such temporary
protection upon completion of the work.

The Contractor shall provide temporary or new services to all existing facilities as required to
maintain their proper operation when normal services are disrupted as a result of the work being
accomplished under this project.
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C.

131

1.32

1.33

Where existing construction is removed to provide working and extension access to existing
utilities, Contractor shall remove doors, piping, conduit, outlet boxes, wiring, light fixtures, air
conditioning ductwork and equipment, etc., to provide this access and shall reinstall them upon
completion of work in the areas affected.

Where partitions, walls, floors, or ceilings of existing construction are indicated to be removed, all
Contractors shall remove and reinstall in locations approved by the Architect/Engineer all devices
required for the operation of the various systems installed in the existing construction. This is to
include but is not limited to temperature controls system devices, electrical switches, relays,
fixtures, and piping.

Outages of services as required by the new installation will be permitted but only at a time
approved by the Owner. The Contractor shall allow the Owner two weeks in order to schedule
required outages. The time allowed for outages will not be during normal working hours unless
otherwise approved by the Owner. All costs of outages, including overtime charges, coordination
meetings shall be included in the contract amount.

CHECKING AND TESTING MATERIALS AND/OR EQUIPMENT

Check inspections shall include fire sprinkler piping, equipment,overall fire protection system
controls, and such other items hereinafter specified or specifically designated by the
Architect/Engineer.

COOPERATION AND CLEANUP

It shall be the responsibility of each trade to cooperate fully with the other trades on the job to
help keep the job site in a clean and safe condition. At the end of each day's work, each trade
shall properly store all of his tools, equipment and materials and shall clean his debris from the
job. Upon the completion of the job, each trade shall immediately remove all of his tools,
equipment, any surplus materials and all debris caused by that portion of the work.

CLEANING AND PAINTING

All equipment and piping, etc., furnished and installed in exposed areas under Division 21 of these
specifications and as hereinafter specified shall be cleaned, prepared, and painted according to
the following specification. In the event of a conflict between the specifications referenced, the
provisions of this specification shall prevail only for Division 21 work.

All purchased equipment shall be delivered to the job with a suitable factory protective finish with
the colors hereinafter specified. The following materials shall not be painted: copper, galvanized
metal, stainless steel, fiberglass, PVC, and PVDF.

Before painting, materials and equipment surfaces shall be thoroughly cleaned of cement, plaster,
and other foreign materials, and all oil and grease spots shall be removed. Such surfaces shall
be carefully wiped and all cracks and corners scraped out. Exposed metalwork shall be carefully
brushed down with the steel brushes to remove rust and other spots and left smooth and clean.

Color of finish painting shall be painted in accordance with The University of Texas Standard
Color Schedule for machinery spaces using Pratt and Lambert, Inc.'s "Effector" enamel, or
approved equal. Two coats shall be applied with a light tint first coat and deep color for final
coat. Colors shall be as follows:
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COLOR "P and L" PAINT NUMBER

Fire Protection Safety Red R131R (Vibrant Red)
Equipment and Piping

E.

G.

Jacketing on insulation shall not be painted.

No nameplates on equipment shall be painted, and suitable protection shall be afforded to the
plates to prevent their being rendered illegible due to the painting operation.

Scope of painting for Division 21--work in areas other than those defined as "exposed" is as
follows:

1. All uncovered steel pipe, supports, exposed pipe and hanger rod threads, and hangers in
underfloor spaces shall be cleaned and painted with two coats of Tropical Paint Co. No.
77-black asphaltic emulsion. Galvanized steel and copper lines in these spaces shall not
be painted.

2. All canvas finishes including those underfloor and in concealed spaces shall be painted
with one sizing coat if not already sized, containing mildew resistant additive and Arabol
adhesive prior to any other specified finish paint.

3. All fire protection piping shall be painted whether concealed or exposed, in all areas of the
project without exception. Fire protection piping shall be painted safety red. These "safety"
colors shall be as defined by OSHA.

4, If insulated, the piping shall be primed, only, prior to insulation, and the insulation jacketing
shall be painted as specified for piping. _The requirements of this paragraph are "primary”
and have priority over any conflicting specification or instruction, should a conflict in the
Construction Documents exist.

PART 2 - PRODUCTS

21

A.

B.

C.

GENERAL

All materials shall meet or exceed all applicable referenced standards, federal, state and local
requirements, and conform to codes and ordinances of authorities having jurisdiction.

All equipment installed shall have local representation, local factory authorized service, and a
local stock of repair parts.

Responsibility for furnishing proper equipment and/or material and ensuring that equipment
and/or material is installed as intended by the manufacturer, rests entirely upon the Contractor.
Contractor shall request advice and supervisory assistance from the representative of specific
manufacturers during the installation.
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2.2

2.3

24

D.

All materials, unless otherwise specified, shall be new, free from all defects, suitable for the
intended use and of the best quality of their respective kinds. Materials and equipment shall be
installed in accordance with the manufacturer's recommendations and the best standard practice
for the type of Work involved. All Work shall be executed by mechanics skilled in their respective
trades, and the installations shall provide a neat, precise appearance. Materials and/or equipment
damaged in shipment or otherwise damaged prior to installation shall not be repaired at the job
Site but shall be replaced with new materials and/or equipment.

Materials and equipment manufactured domestically are preferred when possible. Materials and
equipment that are not available from a domestic manufacturer may be by a non-domestic
manufacturer provided they fully comply with Contract Documents.

Prevention of Rust: Standard factory finish will be acceptable on equipment specified by model
number; otherwise, surfaces of ferrous metal shall be given a rust inhibiting coating.

NAMEPLATES

Each major component of equipment shall have the manufacturer's name, address, and catalog
number on a plate securely attached to the item of equipment. All data on nameplates shall be
legible at the time of Final Inspection.

Nameplates shall be black laminated rigid phenolic with white core. Nameplate minimum size
shall be 1 inch high by 3 inches long with 3/16-inch-high engraved white letters.

Nameplate Fasteners: Fasten nameplates to the front of equipment only by means of stainless
steel self-tapping screws. Stick-ons or adhesives will not be allowed unless the NEMA enclosure
rating is compromised, then only epoxy adhesive shall be used to attach nameplates.

Nameplate Information: In general, the following information is to be provided for the types of
electrical components or enclosures supplied with equipment.

1. Individual Starters, Contactors, Disconnect Switches, and Similar Equipment: Identify the
device, and voltage characteristics source and load served.

WALL, FLOOR AND CEILING PLATES (ESCUTCHEONS)

Except as otherwise noted, provide stainless steel or chrome plated brass floor and ceiling plates
around all pipes passing exposed through walls, floors or ceilings, in any spaces except
underfloor and plenum spaces.

Plates shall be sized to fit snugly against the outside of the pipe or against the insulation on lines
that are insulated and positively secured to such pipe or insulation.

For finished ceiling installation, secure escutcheons to ceiling with escutcheon fasteners.

Plates will not be required for piping where pipe sleeves extend %-inch or more above finished
floor.

ROOF PENETRATIONS AND FLASHING

Pipe sleeves, pitch pockets and flashings compatible with the roofing installation shall be provided
and installed for all roof penetrations by a contractor qualified in such Work. Installation shall
comply with the Contract Documents and with FM General Data Sheets 1-28, 1-29, 1-31 & 1-49
along with the FM approval guide.
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PART 3 - EXECUTION

3.1

A.

3.2

PREPARATION

Cooperate with trades of adjacent, related or affected materials or operations, and with trades
performing continuations of this Work in order to effect timely and accurate placing of Work and
to coordinate, in proper and correct sequence, the Work of such trades.

The size of equipment indicated on the Drawings is based on the dimensions of a particular
manufacturer. While other manufacturers may be acceptable, it is the responsibility of the
Contractor to determine that the equipment proposed will fit in the space. Fabrication Drawings
shall be prepared when required by the Architect/Engineer or Owner to indicate a suitable
arrangement.

All equipment shall be installed in a manner to permit access to all surfaces. All valves, motors,
drives, filters, and other accessory items shall be installed in a position to allow removal for service
without disassembly of another part.

Space Requirements:

1. Consider space limitations imposed by contiguous Work in location of equipment and
material. Do not provide equipment or material which is not suitable in this respect.

2. Make changes in material and equipment locations of up to five (5) feet, to allow for field
conditions prior to actual installation, and as directed by the Architect/Engineer at no
additional cost to the Owner.

Contractor shall note that the electrical design and Drawings are based on the equipment
scheduled and indicated on the Drawings. Should any equipment be provided requiring changes
to the electrical design, the required electrical changes shall be made at no cost to the Owner.

INSTALLATION

Installation shall meet or exceed all applicable federal, state and local requirements, referenced
standards and conform to codes and ordinances of authorities having jurisdiction.

All installation shall be in accordance with manufacturer’s published recommendations, as shown
on the drawings and stated in the specifications.

Piping may be run exposed in rooms typically without ceilings such as mechanical rooms, janitor's
closets, tight against pan soffits in exposed "tee" structures, or storage spaces, but only where
necessary. Shutoff and isolation valves shall be easily accessible.

All pipe, conduits, etc., shall be cut accurately to measurements established at the building and
shall be worked into place without springing or forcing. All ducts, pipes and conduits run exposed
in machinery and equipment rooms shall be installed parallel to the building lines, except that
piping shall be sloped to obtain the proper pitch. Piping and ducts run in furred ceilings, etc., shall
be similarly installed, except as otherwise shown. All pipe openings shall be kept closed until the
systems are closed with final connections.

Flush piping as approved in Piping Flushing Procedure submittal.

Prior to the installation of any ceiling material, gypsum, plaster or acoustical board, the Contractor
shall notify Project Manager so that arrangement can be made for an inspection of the above-
ceiling area about to be "sealed" off. The Contractor shall provide written notification to the Owner
at least five (5) calendar days prior to the inspection.
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3.3

G.

Precedence of Materials:

1. The Specifications determine the nature and setting of materials and equipment. The
Drawings establish quantities, dimensions and details.

2. If interference is encountered, the following installation precedence of materials shall guide
the Contractor to determine which trade shall be given the "Right of Way":

a. Building lines

b. Structural members

C. Structural support frames supporting ceiling equipment
d. Electric tracked vehicle system

e. Soil and drain piping

f. Vent piping

g. Supply, return and outside air ductwork

h. Exhaust ductwork

i. HVAC water and steam piping

J- Condensate piping

k. Fire protection piping

l. Domestic water (cold and hot, softened, treated)
m.  Electrical conduit

3. Coordinate fire protection system with other trade systems as required to maintain system
right-of-ways.

TESTING

When any piece of equipment is operable and it is to the advantage of the Contractor to operate
the equipment, Contractor may do so, provided that Contractor properly supervises the operation,
and has the Project Manager’s written permission to do so. The warranty period shall, however,
not commence until such time as the equipment is operated for the beneficial use of the Owner,
or date of Substantial Completion, whichever occurs first.

Regardless of whether or not the equipment has or has not been operated, the Contractor shall
properly clean the equipment, install clean and properly adjust, and complete all deficiency list
items before final acceptance by the Owner. The date of acceptance and performance
certification will be the same date.

The Contractor shall execute, at no additional cost to the Owner, any tests required by the Owner
or the National Fire Protection Association, ASTM, etc. Standards listed. The Contractor shall
provide all equipment, materials and labor for making such tests. The Owner will pay reasonable
amounts of fuel and electrical energy costs for system tests. Fuel and electrical energy costs for
system adjustment and tests, which follow Substantial Completion by the Owner, will be borne by
the Owner.
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Notify the Project Manager and the Architect/Engineer in writing at least five (5) calendar days or
as agreed by the Project Manager prior to each test and prior to other Specification requirements
requiring Owner and Architect/Engineer to observe and/or approve tests.

All tests shall have pertinent data logged by the Contractor at the time of testing. Data shall
include date, time, personnel performing, observing and inspecting, description of the test and
extent of system tested, test conditions, test results, specified results an other pertinent data.
Data shall be delivered to the Architect/Engineer as specified under "Requirements for Final
Acceptance." The Contractor or Contractor’'s authorized job superintendent shall legibly sign all
Test Log entries.

Maintain Log of Tests as hereinafter specified.
See specifications hereinafter for additional tests and requirements.

Refer to Commissioning Specification Sections for additional Start-up, prefunctional and
operational checkout, and for functional performance test procedures.

TRAINING

Operating and Maintenance Manuals and instruction shall be provided as specified under the
Division 01 Section entitled “Project Closeout Procedures.”

Specific training and operating instructions for individual equipment components shall be as
specified in the individual Specification Sections.

END OF SECTION 21 00 00



FIRE PROTECTION SUPPORTS AND SLEEVES 210529 -1
UTRGV SOM TBL CENTER
100% CD CONSTRUCTION SET

SECTION 21 05 29 - FIRE PROTECTION SUPPORTS AND SLEEVES

PART 1 - GENERAL

1.1 The following sections are to be included as if written herein:

A.

B.

1.2

o 0 w »

1.3

m o o w >

1.4

1.5

r & m m o O w »

Section 21 00 00 — Basic Fire Protection Requirements

Section 21 05 53 — Fire Protection Piping and Equipment Identification
SECTION INCLUDES

Pipe and equipment hanger and supports

Equipment bases and supports

Sleeves and seals

Flashing and sealing equipment and pipe stacks

RELATED SECTIONS

Section 03300 — Cast-In-Place Concrete: Equipment bases

Section 07 84 00 — Firestopping: Joint seals for piping penetration of fire rated assemblies
Section 09 91 00 — Painting

Section 21 13 13 — Fire Protection Systems

Section 21 30 00 — Fire Pumps

REFERENCES

ASME B31.1 — Power Piping

ASME B31.9 — Building Services Piping

ASTM F708 — Design and Installation of Rigid Pipe Hangers

MSS SP58 — Pipe Hangers and Supports — Materials, Design and Manufacturer
MSS SP69 — Pipe Hangers and Supports — Selection and Application

MSS SP89 — Pipe Hangers and Supports — Fabrication and Installation Practices
NFPA 13 — Installation of Sprinkler Systems

NFPA 14 — Installation of Standpipe and Hose Systems

UL 203 — Pipe Hanger Equipment for Fire Protection Service

SUBMITTALS

Submit under provisions of Section 21 00 00.

Shop Drawings: Indicate system layout with location and detail of trapeze hangers.
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1.6

C.

D.

E.

A.

B.

Product Data: Provide manufacturers catalog data including load capacity.

Design Data: Indicate load carrying capacity of trapeze, multiple pipe, and riser support hangers.
Manufacturer’s Installation Instructions: Indicate special procedures and assembly of components.
REGULATORY REQUIREMENTS

Supports for Sprinkler Piping: Shall be in conformance with NFPA 13.

Supports for Standpipes: Shall be in conformance with NFPA 14.

PART 2 - PRODUCTS

21

A.

m

G.

HANGERS AND SUPPORTS
Hangers and Supports:

1. Anvil International.

2. Kinder.

3. Cooper B-Line.

4, Power Strut.

5. Unistrut

Supports, hangers, anchors and guides shall be provided for all horizontal and vertical piping. Shop
Drawings shall be provided, indicating locations and details of anchors, supports, joints, hangers,
etc. The hanger design shall conform to the ASME Code for Pressure Piping.

All auxiliary steel required for supports, anchors, guides, etc. shall be provided unless specifically
indicated to be provided by others.

Contractor shall review all Drawings, including Structural Drawings, for details regarding pipe
supports, anchors, hangers, and guides.

All Supports shall be of type and arrangement to prevent excessive deflection, to avoid excessive
bending stresses between supports, and to eliminate transmission of vibration.

All rod sizes indicated in this Specification are minimum sizes only. This trade shall be responsible
for structural integrity of all supports, anchors, guides, etc. All structural hanging materials shall have
a minimum safety factor of 5 built in.

Anchor points as indicated on Drawings or as required shall be located and constructed to permit the
piping system to take up its expansion and contraction freely in opposite directions away from the
anchored points.

Supports, hangers, anchors, and guides shall be fastened to the structure only at such points where
the structure is capable of restraining the forces in the piping system.
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Hangers supporting and contacting brass or copper lines 3" in size and smaller shall be Anvil Fig.
CT-99c, adjustable, copper plated, tubing ring. Hangers supporting and contacting brass or copper
lines 4" and larger shall be Anvil Fig. 260, adjustable clevis, with a nut above and below the hanger,
and approved neoprene isolating material between pipe (or tubing) and hanger on the support rod.
For insulated copper or brass domestic water lines, hangers for all sizes of pipe shall be Anvil Fig.
300, adjustable clevis, with a nut above and below the hanger, and approved neoprene isolating
material between pipe (or tubing) and hanger on the support rod. Isolate all copper or brass lines
from all ferrous materials with approved dielectric materials. Hangers supporting and contacting
ferrous lines larger than 6" in size and outside of insulation on lines with the outside diameter
equivalent to 10" diameter pipe shall be Anvil Fig. 260, adjustable clevis, with a nut above and below
the hanger on the support rod.

Other special type of hangers may be employed where so specified or indicated on the Drawings, or
where required by the particular conditions. In any case, all hangers must be acceptable to the
owner.

Supports for vertical piping in concealed areas shall be double bolt riser clamps, Anvil Fig. 261, or
other approved equal, with each end having equal bearing on the building structure, and located at
each floor. Two-hole rigid pipe clamps at 4 ft. 0.c. or steel framing channels and Anvil Fig. 261 riser
clamps may be used to support pipe directly from vertical surfaces or members where lines are not
subject to expansion and contraction. Where brass or copper lines are supported on trapeze hangers
or steel framing channels, the pipes shall be isolated from these supports with plastic tape with
insulating qualities, or strut clamps. Supports for vertical piping in exposed areas (such as fire
protection standpipe in stairwells) shall be attached to the underside of the building structure above
the top of the riser, and the underside of the penetrated structure. The Contractor shall use a drilled
anchor as specified above, and use a Anvil No. 595 Socket Clamp with Anvil No. 594 Socket Clamp
Washers, as a riser clamp. The top riser hanger shall consist of two (2) hanger rods (sized as
specified) anchored to the underside of the building structure, supporting the pipe by means of the
material specified. Risers penetrating floors shall be supported from the underside of the penetrated
floor as specified for the top of the riser.

Pipe Supports in Chases and Partitions: Horizontal and vertical piping in chases and partitions shall
be supported by hangers or other suitable support. Pipes serving equipment shall be securely
supported near the point where pipes penetrate the finish wall. Supports shall be steel plate, angles,
or special channels such as Unistrut mounted in vertical or horizontal position. Pipe clamps such as
Unistrut P2426, P2008, P1109 or other approved clamps shall be attached to supports. Supports
shall be attached to wall or floor construction with clip angles, brackets, or other approved method.
Supports may be attached to cast iron pipe with pipe clamp, or other approved method. All copper
or brass lines shall be isolated from ferrous metals with dielectric materials to prevent electrolytic
action.

All electrical conduits shall be run parallel or perpendicular to adjacent building lines. Single conduits
running horizontally shall be supported by "Caddy" or "Minerallac" type hangers from adequately
sized rods (minimum 1/4") from the building structure. Where multiple conduits are run horizontally,
they shall be supported on trapeze of "Unistrut” type channel suspended on rods or bolted to vertical
building members. Conduit shall be secured to channel with galvanized "Unistrut" type conduit
clamps or stainless steel "Unistrut” type "Uni-Clips.” All hangers shall be fastened to the building
structure in the same manner as specified above for pipe hangers. Spacing of hangers shall be
adequate for the weight and rigidity of the conduits involved; in any case, no greater than 8' centers.
Where feasible, conduits may be fastened to the concrete by one-hole straps thoroughly anchored
to the concrete in an approved manner. Flexible conduit shall also be supported in an acceptable
manner so as not to interfere with the maintenance of above-ceiling equipment, and to support it from
touching the ceiling system. Conduit shall be located so as not to inhibit removal of ceiling tiles.

Vertical conduits shall be supported as often as necessary for rigidity by clamps resting on adjacent
beams or floor slabs, using a minimum of one support per floor.
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O.

P.

Perforated strap iron or wire will not, under any circumstances, be acceptable as hanger material.

Vibration Isolation: Resilient hangers shall be provided on all piping connected to rotating equipment
(pumps, etc.). Piping that may vibrate and create an audible noise shall also be isolated.

Attachment:

1.

The load and spacing on each hanger and/or insert shall not exceed the safe allowable
load for any component of the support system, including the concrete which holds the
inserts. Reinforcement at inserts shall be provided as required to develop the strength
required.

Inserts shall be of a type which will not interfere with reinforcing as shown on the structural
Drawings and which will not displace excessive amounts of structural concrete.

All supports shall be designed and installed to avoid interference with other piping,
hangers, ducts, electrical conduit, supports, building structures, equipment, etc. All piping
shall be installed with due regard to expansion and contraction and the type of hanger
method of support, location of support, etc. shall be governed in part by this Specification.

Hangers shall be attached to the structure as follows:

a. Poured In Place Concrete: Where pipes and equipment are supported under poured
in place concrete construction, each hanger rod shall be fitted with a nut at its upper
end, which nut shall be set into an Underwriters Laboratories, Inc. listed universal
concrete insert placed in the form work before concrete is poured. Where inserts
are placed in the bottom faces of concrete joists which are too narrow to provide
adequate strength of concrete to hold the insert properly or where a larger insert
would require displacement of the bottom joist steel, the hanger rod shall be
suspended from the center of a horizontal angle iron, channel iron, I-beam, etc.
spanning across two adjacent joists. The horizontal support shall be bolted to
nonadjustable concrete inserts of the "spot" type, of physical size small enough to
avoid the bottom joist steel.

b. Steel Bar Joists: Where pipes and loads are supported under bar joists, hanger rods
may be run through the space between the bottom angles and secured with a
washer and two nuts. Where larger lines are supported beneath bar joists, hanger
rods shall be secured to angle irons of adequate size; each angle shall span across
two or more joists as required to distribute the weight properly and shall be welded
to the joists or otherwise permanently fixed thereto.

C. Steel Beams: Where pipes and loads are supported under steel beams, approved
type beam clamps shall be used.

d. Wood Framing: Where pipes and loads are supported from wood framing, hanger
rods shall be attached to framing with side beam brackets or angle clips.
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e. Pre-Cast Tee Structural Concrete: Hanger supports, anchors, etc. required for
mechanical systems attached to the precast, double tee, structural concrete system
are to be installed in accord with approved shop Drawings only. Holes required for
hanger rods shall be core drilled in the "flange" of the double tee only; impact type
tools are not allowed under any circumstances. Core drilling in the "stem" portions
of the double tee is not allowed. Holes core drilled through the "flange" for hanger
rods shall be no greater than 1/4" larger than the diameter of the hanger rod. Hanger
rods shall be supported by means of bearing plates of size and shape acceptable to
the Architect/Engineer, with welded double nuts on the hanger rod above the bearing
plate. Cinch anchors, lead shields, expansion bolts, and studs driven by explosion
charges are not allowed under any circumstances in the lower 15" of each stem and
in the "shadow" of the stem on the top side of the "double tees.”

f. If it is necessary to install a method of fastening a hanger after the structure has
been installed, then only clamps or drilled anchors shall be used.

g. Power-actuated fasteners (shooting) will not be acceptable under any
circumstances.

NOTE: UNDER NO CIRCUMSTANCES WILL THE USE OF PLASTIC ANCHORS OR PLASTIC
EXPANSION SHIELDS BE PERMITTED FOR ANY PURPOSE WHATSOEVER.

2.2

2.3

R.

Trapezes: Where multiple lines are run horizontally at the same elevation and grade, they may be
supported on trapezes of Cooper BLine, Uni-Strut, Power Strut, or approved equal,
channel-suspended on rods or pipes. Trapeze members including suspension rods shall each be
properly sized for the number, size, and loaded weight of the lines they are to support.

Finishes: All hangers on piping including clevis hangers, rods, inserts, clamps, stanchions, and
brackets, shall be dipped in Zinc Chromate Primer before installation. Rods may be galvanized or
cadmium plated after threading, in lieu of dipping zinc chromate. Universal concrete inserts shall be
cadmium plated.

Miscellaneous: Provide any other special foundations, hangers and supports indicated on the
Drawings, specified elsewhere herein; or required by conditions at the site. Hangers and supporting
structures for suspended equipment shall be provided as required to support the load from the
building structure in a manner acceptable to the Architect/Engineer.

All hangers and supports for fire standpipe systems and fire sprinkler systems shall be Factory Mutual
and Underwriters Laboratories, Inc. listed and labeled. Construction of hangers shall be as described
above for common piping, except for the above-mentioned requirements.

ACCESSORIES

Hanger Rods: Galvanized mild steel threaded both ends, galvanized threaded one end, or
galvanized continuous threaded.

Inserts: Malleable iron case of galvanized steel shell and expander plug for threaded connection
with lateral adjustment, top slot for reinforcing rods, lugs for attaching to forms; size inserts to suit
threaded hanger rods. Suitable concrete inserts for pipe and equipment hangers shall be set and
properly located for all pipe and equipment to be suspended from concrete construction. If the inserts
are later found not to be in the proper location for the placement of hangers, then drilled anchors
shall be installed. Drilled anchors in concrete or masonry shall be submitted for the approval by the
Owner.

FLASHING AND EQUIPMENT CURBS
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A.

B
C.
D

2.4

2.5

2.6

Metal Flashing: 26 gauge galvanized steel.
Metal Counterflashing: 22 gauge galvanized steel.
Roofing Flashing: See specifications for Roofing, elsewhere in these Specifications.

Caps: Steel, 22 gauge minimum; 16 gauge at fire resistant elements.

CONCRETE FOUNDATIONS ("HOUSEKEEPING PADS"):

Concrete foundations for the support of equipment such as floor mounted panels, pumps, etc., shall
extend 4" on all sides beyond the limits of the mounted equipment unless otherwise noted and shall
be poured in forms built of new dressed 6" nominal lumber. All corners of the foundations shall be
neatly chamfered by means of sheet metal or triangular wood strips nailed to the form. Foundation
bolts shall be placed in the forms when the concrete is poured, the bolts being correctly located by
means of templates. Each bolt shall be set in a sleeve of size to provide 1/2" clearance around bolt.
Allow 1" below the equipment bases for alignment and grouting. After grouting, the forms shall be
removed and the surface of the foundations shall be hand rubbed with Carborundum. Foundations
for equipment located on the exterior of the building shall be provided as indicated. Foundations
shall be constructed in accordance with Shop Drawings submitted by the Contractor for review by
the Architect/Engineer.

WALL, FLOOR AND CEILING PLATES:

Except as otherwise noted, provide C.P. (Chrome plated) brass floor and ceiling plates around all
pipes, conduits, etc., passing exposed through walls, floors, or ceilings, in any spaces except
underfloor and attic spaces. Plates shall be sized to fit snugly against the outside of the pipe or
against the insulation on lines which are insulated and positively secured to such pipe or insulation.
Plates will not be required for piping where pipe sleeves extend 3/4" above finished floor. All
equipment rooms are classified as finished areas. Floor penetrations in exposed (except in stair
wells) areas shall be finished using 'bell’ fitting to fit pipe or insulation and sleeve and shall be painted
to match the pipe. Penetrations in stairwells shall have flat floor plate painted to match pipe.

SLEEVES

General: All openings through all floors, walls, and roofs, etc., regardless of material for the passage
of piping, etc., shall be sleeved. All penetrations must pass through sleeves. Sleeves shall be set
in new construction before concrete is poured, as cutting holes through any part of the concrete will
not be permitted unless acceptable to the Architect/Engineer. If a penetration is cored into an existing
vertical solid concrete, masonry or stone structure, then the installation of a sleeve will not be
necessary.

1. Sleeve material for floors and exterior walls shall be Schedule 40 galvanized steel with
welded water stop rings.

2. Sleeves through interior walls to be galvanized sheetmetal with gauge as required by wall
fire rating, 20 gauge minimum.

The minimum clearance between horizontal penetrations including insulation where applicable, and
sleeve shall be 1/4", except that the minimum clearance shall accommodate a Thunderline Link-seal
closure where piping exits the building, or penetrates a wall below ground level. Contractor shall be
responsible for the accurate location of penetrations in the slab for his pipe, duct, etc. All penetrations
shall be of ample size to accommodate the pipe, duct, etc., plus any specified insulation. Void
between sleeve and pipe in interior penetrations shall be filled with Nelson Flameseal Firestop or
approved equal caulk or putty.
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Floor sleeves shall extend above the finished floor as detailed on the drawings, except that floor
sleeves in stairwells shall be flush with the finished floor. Sleeves in walls shall be trimmed flush with
wall surface. Refer to the details on the project drawings. Where the details differ from these
specifications, the drawings take precedence.

Sleeves for penetrations passing through walls or floors on or below grade shall be removed, if
practical, and after the pipes have been installed, the void space around the pipe shall be caulked
with a suitable material to effect a waterproof penetration. Note that the practicality of the removal of
the sleeve shall be the decision of the Construction Inspector. The decision of the Inspector shall be
final.

Vermin proofing: The open space around all piping, etc., passing through the ground floor and/or
exterior walls shall be vermin proofed in a manner acceptable to the Architect/Engineer.

Waterproofing: The annular space between a pipe and its sleeve in interior floors shall be filled with
polyurethane foam rods 50 percent greater in diameter than the space as backing and fill material
and made watertight with a permanent elastic polysulfide compound. Seal both surfaces of floor.

Air Plenums: The space around piping, etc., passing through air plenums shall be made airtight in a
manner acceptable to the Architect/Engineer.

Fireproofing: Seal all pipe, etc., penetrations through roof, fire rated walls and floors with a foam or
sealant as described below, that will form a watertight, vermin tight barrier that is capable of
containing smoke and fire up to 2000° F for two hours. Sealing of cable trays and conduits that
extend through rated walls from ends of cable tray shall be done after conductors have been installed.
For wet locations, the foam material shall be a silicone RTV foam or an approved equal. For dry
locations, a premixed putty equal to Nelson Flameseal Firestop putty may be used

PART 3 - EXECUTION

3.1

3.2

3.3

A.

A.

w

o 0O

A.
B.
C.
D.

INSTALLATION

Install in accordance with manufacturer's instructions.
INSERTS

Provide inserts for placement in concrete formwork.

Provide inserts for suspending hangers from reinforced concrete slabs and sides of reinforced
concrete beams.

Provide hooked rod to concrete reinforcement section for inserts carrying pipe over 4 inches.
Where concrete slabs form finished ceiling, locate inserts flush with slab surface.

Where inserts are omitted, drill through concrete slab from below and provide through-bolt with
recessed square steel plate and nut recessed into and grouted flush with slab.

PIPE HANGERS AND SUPPORTS

Support horizontal piping as scheduled.

Install hangers to provide minimum 1/2 inch space between finished covering and adjacent work.
Place hangers within 12 inches of each horizontal elbow.

Use hangers with 1-1/2 inch minimum vertical adjustment.
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3.4

3.5

3.6

E.

Support horizontal cast iron pipe adjacent to each hub, with 5 feet maximum spacing between
hangers.

Support vertical piping at every floor. Support vertical cast iron pipe at each floor at hub.

Where several pipes can be installed in parallel and at same elevation, provide multiple or trapeze
hangers.

Support riser piping independently of connected horizontal piping.
Provide copper plated hangers and supports for copper piping.
Design hangers for pipe movement without disengagement of supported pipe.

Prime coat exposed steel hangers and supports. Hangers and supports located in crawl spaces,
pipe shafts, and suspended ceiling spaces are not considered exposed, but shall be corrosion
protected with galvanized plating. Repair any damaged galvanized plating with a coating of
‘Galvalum'.

Hanger Rods: (NOTE: All hanger rods shall be trimmed neatly so that no more than 1 inch of excess
hanger rod protrudes beyond the hanger nut. In the event a rod is intentionally but temporarily left
excessively long (for sloped or insulated lines for example), the contractor shall take appropriate
measures to protect the pipe or other materials from damage.)

FLASHING

Provide flexible flashing and metal counterflashing where piping and ductwork penetrate weather or
waterproofed walls, floors, and roofs.

Provide acoustical lead flashing around pipes penetrating equipment rooms, installed in accordance
with manufacturer's instructions for sound control.

Adjust storm collars tight to pipe with bolts; caulk around top edge. Use storm collars above roof
jacks. Screw vertical flange section to face of curb.

SLEEVES
Set sleeves in position in formwork. Provide reinforcing around sleeves.

Size sleeves large enough to allow for movement due to expansion and contraction. Provide for
continuous insulation wrapping.

Extend sleeves through floors (except in stairwells) two inches above finished floor level. Sleeves
through floors shall have welded waterstop rings. Sleeves shall be sealed watertight to floors and

pipe.

Where piping penetrates floor, ceiling, or wall, close space between pipe and adjacent work with fire
stopping insulation and caulk airtight. Provide close fitting metal collar or escutcheon covers, as
appropriate, at both sides of penetration.

Install chrome plated steel or stainless steel escutcheons at finished surfaces.
PIPE SUPPORT SCHEDULE

HANGER ROD
STEEL PIPE SIZE MAX. HANGER SPACING DIAMETER
Inches Feet Inches
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SECTION 21 05 53 — FIRE PROTECTION PIPING AND EQUIPMENT IDENTIFICATION

PART 1 - GENERAL
1.1 The following sections are to be included as if written herein:

A. Section 21 00 00 — Basic Fire Protection Requirements.

w

Section 21 05 29 — Fire Protection Supports and Sleeves.
1.2 SECTION INCLUDES

Nameplates

Tags

Stencils

o o w »

Pipe Markers
1.3 RELATED SECTIONS
A. Section 09 91 00 — Painting: Identification painting.
14 REFERENCES
A. ASME A13.1 — Scheme for the Identification of Piping Systems.
1.5 SUBMITTALS
A. Submit under provisions of Section 21 00 00.
B. Submit list of wording, symbols, letter size, and color coding for mechanical identification.

C. Submit valve chart and schedule, including valve tag number, location, function, and valve
manufacturer’'s name and model number.

D. Product Data: Provide manufacturers catalog literature for each product required.

E. Samples: Submit two of each type of label, tag, etc., of the approximate size specified of implied
in the specification.

F. Manufacturer’s Installation Instructions: Indicate special procedures, and installation.
1.6 PROJECT RECORD DOCUMENTS
A. Submit under provisions of Section 21 00 00.

B. Record actual locations of tagged valves.
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PART 2 - PRODUCTS

21

2.2

2.3

2.4

A.

GENERAL

All materials shall meet or exceed all applicable referenced standards, federal, state and local
requirements, and conform to codes and ordinances of authorities having jurisdiction.

MANUFACTURERS

Equipment Tags, Valve Tags, and Markers:

1. Marking Systems, Inc.

2. Seton Name Plate Company.

3. W.H. Brady Company.

4, Graphic Products, Inc.

EQUIPMENT

Description: 3” x 4” vinyl label, 3.0 Mil self-adhesive vinyl similar to DuraLabel Pro. Label color
shall be black text on a white background. The label shall contain the following information per
the template, described in Attachment “B”:

1. Asset Short Description As listed in Equipment Matrix.

2. Asset Number: As listed in Equipment Matrix.

3. Asset Location: As listed in Equipment Matrix.

4, Asset Bar Code Number.

All scheduled equipment shall be identified with an Equipment Tag.

VALVE TAGS

Valve tags shall conform to ANSI A13.1-1981 "Scheme for the Identification of Piping Systems",
refer to Attachment “A” for abbreviation, and label color designations.

Valve tags shall be black ABS plastic tags: Injected molded ABS plastic, 3.375” X 4.75” with self-
adhesive vinyl label, similar to DuraLabel Pro, affixed to valve tag. Each tag shall be attached to
its valve with one tie strap.

Vinyl Label: 3.0 Mil self-adhesive vinyl similar to DuraLabel Pro. Label color shall be as per the
standard designated colors listed in the attachment to this specification. The label shall contain
the following information as per template, refer to Attachment “B”:

1. Asset Short Description: As listed in Equipment Matrix.
2. Asset Number: As listed in Equipment Matrix.

3. Asset Location: As listed in Equipment Matrix. .

4, Asset Bar Code Number.

Each valve shall be named as per attached valve tag nhaming convention, refer to Attachment “C”.
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In addition to valve tags, valves at PRV stations, and other valves as specified shall be tagged
with standardized color coded plastic tags. Each tag shall be attached to its valve with one tie
strap. These tags shall be 2-%2 inches wide by 1-% inches high with these color codings:

1. Red = normally closed.

2. Green = normally open.

3. Blue = open in winter, closed in summer.
4, Yellow = closed in winter, open in summer.

Valve Tag Fasteners: Single ABS plastic tie strap.
PIPE MARKERS

Pipe Markers shall conform to ANSI A13.1-2007 "Scheme for the Identification of Piping Systems"
as indicated below.

Pipe Contents Labgl _ Label Colors
Abbreviation (Background/Text)
Fire Suppression Water FIRE Red/White
Dry Pipe Sprinklers DRY FIRE Red/White
Pre-action Sprinklers PREACTION Red/White
Wet Sprinklers WET FIRE Red/White

2.6

Arrow markers must have same ANSI background colors as their companion pipe markers, or be
incorporated into the pipe identification marker.

Plastic Pipe Markers: Factory fabricated, flexible, semi-rigid plastic, preformed to fit around pipe
or pipe covering; minimum information indicating flow direction arrow and identification of fluid
being conveyed.

Plastic Tape Pipe Markers: Heat sealed or heat shrink, spring fasteners, clips or snap-on are
acceptable.

Underground Plastic Pipe markers: Bright colored continuously printed plastic ribbon tape,
minimum 6 inches wide by 4 mil thick, manufactured for direct burial service.

Pipe markers and arrow markers also shall be provided for all piping systems.

Use Seton Setmark Type SNA or Brady snap-on type identification for all piping systems, up
through 6 inch. For piping systems larger than 6 inches, use Seton or Brady strap-on markers or
similar by Marking Services, Inc.

CEILING GRID TAG FOR EQUIPMENT LOCATED ABOVE LAY-IN CEILING

Description: 3/4” x variable length” vinyl label, 3.0 Mil self-adhesive vinyl similar to Dura Label
Pro. Label color shall be black text on a white background. The label shall contain the following
information per the template, described in Attachment “C”:

1. Asset Short Description:As listed in Equipment Matrix.

2. Asset Bar Code Number.
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B.
C.

All scheduled equipment above finish lay-in ceiling shall be identified with an Equipment Tag.

All ceiling grid tags shall be installed prior to the ceiling cover inspection.

PART 3 - EXECUTION

3.1

3.2

3.3

A.

B.

C.

D.

A.

A.

B.

C.

INSTALLATION

Installation shall meet or exceed all applicable federal, state and local requirements, referenced
standards and conform to codes and ordinances of authorities having jurisdiction.

All installation shall be in accordance with manufacturer’s published recommendations.

Install plastic tape, and pipe markers completely around pipe in accordance with manufacturer’s
instructions.

Locate markers on the two (2) lower quarters of the pipe where view is unobstructed.
VALVE TAGS

Contractor(s) shall provide and install valve tags on all valves installed within this Project, except
check valves; Existing valve tags shall not be attached to new valves. When removing and/or
replacing existing tagged valves, give the Owner all existing tags that are attached to the valves
that are removed. New tags with new asset numbers shall be provided for new valves.

APPLICATION OF MARKERS AND STENCILS

Piping runs throughout the Project including those above lift-out ceilings, under floor and those
exposed to view when access doors or access panels are opened shall be identified by means of
pipe markers and/or stencils. Concealed areas, for purposes of this identification section, are
those areas that cannot be seen except by demolition of the building elements. In addition to pipe
markers and/or stencils, arrow markers shall be used to indicate direction of flow.

As a minimum, locate pipe markers and/or stencils as follows:

1. Provide a pipe marker at each valve to indicate proper identification of pipe contents.
Where several valves exist on one (1) header, it is necessary to mark only the header.

2. Every 20 feet in exposed and concealed areas on all piping systems. Provide at least one
(1) pipe marker in each room on all piping systems.

3. At each branch or riser take off on piping systems, excluding short takeoffs for fixtures.

4, Provide a pipe marker or stencil and an arrow marker at every point of pipe entry or exit
where the pipe penetrates a wall, floor, service column or enclosure.

a) At access doors, manholes and similar access points that permit view
of concealed piping.

b) Near major equipment items and other points of origination and
termination.

Provide an arrow marker with each pipe marker pointing away from the pipe marker to indicate
direction of flow.
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Provide a double-ended arrow marker when flow can be in either or both directions.

Install underground plastic pipe markers 6 to 8 inches below finished grade, directly above buried
pipe.

Identify control panels and major control components outside panels with plastic nameplates.
Identify valves in main and branch piping with tags.
Tag automatic controls, instruments and relays. Key to control schematic.

Provide ceiling grid tags to locate valves or other concealed equipment above T-bar type panel
ceilings. Locate in corner of grid closest to equipment.

Identify right and left nipple and coupling union assemblies with the statement “Right/Left
Nipple/Coupling”.

END OF SECTION 21 05 53
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SECTION 21 08 00 - COMMISSIONING OF FIRE PROTECTION SYSTEMS

PART 1 - GENERAL

11

A.

1.2

w

o o

m

1.3

14

15

SUMMARY

This Section includes commissioning process requirements for Fire Protection systems,
assemblies, controls, and equipment.

This project will have selected building systems commissioned. The equipment and systems
to be commissioned are specified “SECTION 01 91 00 - GENERAL COMMISSIONING
REQUIREMENTS”.

RELATED SECTIONS

SECTION 01 91 00 - COMMISSIONING GENERAL REQUIREMENTS

SECTION 22 08 00 — COMMISSIONING OF PLUMBING SYSTEMS

SECTION 23 08 00 — COMMISSIONING OF HVAC SYSTEMS

SECTION 26 08 00 — COMMISSIONING OF ELECTRICAL SYSTEMS

SECTION 28 08 00 — COMMISSIONING OF FIRE ALARM SYSTEMS

DEFINITIONS

Refer to section 01 91 00 - GENERAL COMMISSIONING REQUIREMENTS

SUBMITTALS

Certificate Of Readiness, signed by the Contractor, certifying that systems, assemblies,
equipment, components, and associated controls are ready for testing.

Manufacturer's completed start-up reports for equipment and systems.
CONTRACTOR'S RESPONSIBILITIES

Reference Project Specification Section 01 91 00 GENERAL COMMISSIONING
REQUIREMENTS for details of contractor’s responsibilities related to commissioning.

. Perform commissioning tests at the direction of the CxA.

Attend commissioning meetings.

Provide information requested by the CxA for functional testing and for final commissioning
documentation.

Provide measuring instruments and logging devices to record test data, and provide data
acquisition equipment to record data for the complete range of testing for the required test
period.
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F.

1.6

B.

Functional testing of systems will be carried out solely by contractor’s personnel, under the
direction of CxA. Provide experienced personnel, familiar with the systems being installed
under this project.

CxA'S RESPONSIBILITIES

Reference Project Specification Section 01 91 00 GENERAL COMMISSIONING
REQUIREMENTS.

CxA will direct commissioning testing.

PART 3 — EXECUTION

3.1

A.

3.2

3.3

GENERAL TESTING REQUIREMENTS

Equipment Testing and Acceptance Procedures: Testing requirements are specified in
Division 21 Sections. Provide submittals, test data, inspector record, and certification to the
CxA.

Reference Project Specification Section 01 91 00 GENERAL COMMISSIONING
REQUIREMENTS for detailed requirements of commissioning of Mechanical systems.

Provide technicians, instrumentation, and tools to perform commissioning test at the direction
of the CxA.

. Test all operating modes, interlocks, control responses, and responses to abnormal or

emergency conditions, and verify proper response of building automation system controllers
and sensors.

Tests will be performed using design conditions whenever possible.

SYSTEM START-UP

Contractor is solely responsible for system start-up. CxA may, at his discretion, witness start
up procedures, but will not perform any Functional Testing of systems until Contractor has
completed start-up and resolved all operating deficiencies, and has so certified.

TESTING PREPARATION

Certify that Fire Protection systems, subsystems, and equipment have been installed,
calibrated, and started and are operating according to the Contract Documents.

. Certify that testing, adjusting, and balancing procedures for Fire Protection systems have

been completed and submitted, discrepancies corrected, and corrective work approved.

. Set systems, subsystems, and equipment into operating mode to be tested (e.g., normal

shutdown, normal auto position, normal manual position, unoccupied cycle, emergency
power, and alarm conditions).

Inspect and verify the position of each device and interlock identified on checklists.



3.4

3.5

3.6

3.7

3.8

COMMISSIONING OF FIRE PROTECTION SYSTEMS -21 08 00 - 3
UTRGV SOM TBL CENTER
100% CD CONSTRUCTION SET

. Check safety cutouts, alarms, and interlocks with life-safety systems during each mode of

operation.

FUNCTIONAL TESTING / GENERAL

. Reference Project Specification Section 01 91 00 GENERAL COMMISSIONING

REQUIREMENTS for detailed requirements of commissioning of Plumbing systems.

. Provide measuring instruments to record test data as directed by the CxA.

PIPING SYSTEMS

. Pipe system cleaning, flushing, hydrostatic tests, and chemical treatment requirements are

specified in Division 22 piping Sections. Plumbing Contractor shall prepare a pipe system
cleaning, flushing, and hydrostatic testing plan. Provide cleaning, flushing, testing, and
treating plan and final reports to the CxA. Include sequence of testing and testing procedures,
description of equipment for flushing operations, drawings for each pipe sector, showing the
physical location of each designated pipe test section, minimum flushing water velocity, and
chemical treatment plan.

DEFERRED TESTING

. Initial commissioning will be done as soon as contract work is completed, though building may

not be at full occupancy and equipment may not be at full loading.

. If adequate load may be artificially placed upon heating or cooling equipment, CxA, at his

discretion, may perform functional testing during non-peak load periods. If testing cannot be
carried out under these conditions to adequately verify system performance, testing will be
deferred until such time as conditions are more satisfactory.

1. Contractor is to provide services of personnel and participate in deferred or seasonal
testing process in the same manner as he would in non-seasonal testing.

2. If tests cannot be completed because of a deficiency outside the scope of the Plumbing
system, document the deficiency and report it to the Owner. After deficiencies are
resolved, reschedule tests.

RE-TESTING

. Reference Project Specification Section 01 91 00 GENERAL COMMISSIONING

REQUIREMENTS for detailed requirements of re-testing of Plumbing systems.

SYSTEMS TO BE COMMISSIONED

. Reference Project Specification Section 01 91 00 COMMISSIONING GENERAL

REQUIREMENTS for list of Plumbing systems to be commissioned.

END OF SECTION
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SECTION 21 13 13 - FIRE PROTECTION SYSTEMS

PART 1 - GENERAL

11

1.2

1.3

1.4

A.

B.
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THE FOLLOWING SECTIONS ARE TO BE INCLUDED AS IF WRITTEN HEREIN:
Section 21 00 00 — Basic Fire Protection Requirements

Section 21 05 29 — Fire Protection Supports and Sleeves

Section 21 05 53 — Fire Protection Piping and Equipment Identification

SECTION INCLUDES

Pipe, fittings, valves, and connections for sprinkler, standpipe and fire hose, and combination
sprinkler and standpipe systems.

RELATED SECTIONS

Section 31 23 16.13 — Trenching

Section 09 91 00 - Painting

Section 22 20 00 — Plumbing, Piping, Valves and Fittings

REFERENCES

ANSI/ASME B16.1 - Cast Iron Pipe Flanges and Flanged Fittings, Class 25, 125, 250, and 800.
ANSI/ASME B16.3 - Malleable Iron Threaded Fittings, Class 150 and 300.

ANSI/ASME B16.4 - Cast Iron Threaded Fittings, Class 125 and 250.

ANSI/ASME B16.5 - Pipe Flanges and Flanged Fittings.

ANSI/ASME B16.9 - Factory-made Wrought Steel Buttwelding Fittings.

ANSI/ASME B16.11 - Forged Steel Fittings, Socket-welding and Threaded.
ANSI/ASME B16.18 - Cast Copper Alloy Solder-Joint Pressure Fittings.

ANSI/ASME B16.22 - Wrought Copper and Copper Alloy Solder Joint Pressure Fittings.
ANSI/ASME B16.25 - Buttwelding Ends.

ANSI/ASME B36.10 - Welded and Seamless Wrought Steel Pipe.

ANSI/ASME Sec 9 - Welding and Brazing Qualifications.

ANSI/ASTM A135 - Electric-Resistance-Welded Steel Pipe.

ANSI/ASTM A47 - Malleable Iron Castings.

ANSI/ASTM B32 - Solder Metal.
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ANSI/AWS A5.8 - Brazing Filler Metal.

ANSI/AWWA C110 - Ductile Iron and Gray Iron Fittings.

ANSI/AWWA C151 - Ductile Iron Pipe, Centrifugally Cast.

ASTM A53 - Pipe, Steel, Black and Hot-Dipped, Zinc-coated Welded and Seamless.

ASTM A120 - Pipe, Steel, Black and Hot-Dipped, Zinc-coated (Galvanized) Welded and
Seamless, for Ordinary Uses.

ASTM A234 - Piping Fittings of Wrought Carbon Steel and Alloy Steel for Moderate and Elevated
Temperatures.

ASTM A795 - Black and Hot-Dipped Zinc-Coated (Galvanized) Welded and Seamless Steel Pipe
for Fire Protection Use.

ASTM B75 - Seamless Copper Tube.

ASTM B88 - Seamless Copper Water Tube.

ASTM B251 - General Requirements for Wrought Seamless Copper and Copper-Alloy Tube.
ASTM F442 - Chlorinated Poly (Vinyl Chloride) (CPVC) Plastic Pipe (SDR-PR).

AWS D10.9 - Specifications for Qualification of Welding Procedures and Welders for Piping and
Tubing.

NFPA 13 - Installation of Sprinkler Systems.

NFPA 14 - Standpipe and Hose Systems.

NFPA 24 - Installation of Private Fire Service Mains and Their Appurtenances
UL - Fire Protection Equipment Directory.

City of Edinburg , Texas, Fire Department Standards.

State of Texas, State Fire Marshal Rules.

All hose threads, coupling types, etc., utilized in the fire protection systems shall conform to the
standards and requirements of the City of Edinburg , Texas Fire Department.

SUBMITTALS

Submit under provisions of Section 21 00 00.

Shop Drawings: Indicate pipe materials used, jointing methods, supports, floor and wall
penetration seals. Indicate installation, layout, weights, mounting and support details, and piping
connections.

Product Data: Provide data on sprinkler heads, valves, and specialties, including manufacturer’s
catalogue information.  Submit performance ratings rough-in details, weights, support

requirements, and piping connections.

Manufacturer's Certificate:  Certify that system has been tested and meets or exceeds
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requirements specified, and suggested by listed codes.

Provide certificate of compliance from authority have jurisdiction indicating approval of field
acceptance tests.

OPERATION AND MAINTENANCE DATA
Submit under provisions of Section 21 00 00.

Maintenance Instructions: Include installation instructions, spare parts lists, procedures, and
treatment programs.

QUALITY ASSURANCE

Sprinkler Systems: Perform work to NFPA 13.

Standpipe and Hose Systems: Perform to NFPA 14.
Welding Materials and Procedures: Perform to ASME Code.

Equipment and Components: Bear FM label or marking. Provide manufacturer's name and
pressure rating marked on valve body.

Maintain one copy of each document on site.

Design system under direct supervision of a Professional Engineer experienced in design of this
work and licensed in the State of Texas. All design submittal documents and shop drawings shall
bear the responsible engineers signed and dated seal.

All parts of fire protection piping systems shall conform to all provisions of Underwriters'
Laboratories requirements. All equipment shall bear the Underwriters' Laboratories label of
approval.

Determine volume and pressure of incoming water supply from residual pressure water flow test.
DELIVERY, STORAGE, AND HANDLING

Deliver, store, protect, and handle products to site under provisions of Section 21 00 00.

Deliver and store valves in shipping containers, with labeling in place.

Provide temporary protective coating on cast iron and steel valves.

Provide temporary end caps and closures on piping and fittings. Maintain in place until
installation.

PART 2 - PRODUCTS

21

A.

UNIONS:

Provide and install unions at proper points to permit removal of pipe and various equipment and
machinery items without injury to other parts of the system. No unions will be required in welded
lines. Unions 2 inch and smaller shall be Class 300 AAR threaded malleable iron unions with iron
to brass seats, and 2 ¥z inch and larger shall be ground flange unions. Companion flanges on
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2.2

2.3

2.4

2.5

2.6

lines at various items for equipment machines and pieces of apparatus shall serve as unions to
permit removal of the particular items.

FLANGES:

All 150 Ib. and 300 Ib. ANSI flanges shall be weld neck and shall be domestically manufactured,
forged carbon steel, conforming to ANSI B16.5 and ASTM A-181 Grade | or Il or A-105-71 as
made by Tube Turn, Hackney or Ladish Company. Slip on flanges shall not be used. Each fitting
shall be stamped as specified by ANSI B16.9 and, in addition, shall have the laboratory control
number stenciled on each fitting for ready reference as to physical properties and chemical
composition of the material. Complete test reports may be required for any fitting selected at
random. Flanges which have been machined, remarked, painted or otherwise produced
domestically from imported forges will not be acceptable. Flanges shall have the manufacturer's
trademark permanently identified in accordance with MSS SP-25. Contractor shall submit data
for firm certifying compliance with these Specifications. Bolts used shall be carbon steel bolts
with semi-finished hexagon nuts of American Standard Heavy dimensions. Allthread rods will not
be an acceptable for flange bolts. Steam system flange bolts shall have a tensile strength of
105,000 psi and an elastic limit of 81,000 psi and rated at least ANSI Grade V. Other bolts shall
have a tensile strength of 80,000 psi and an elastic limit of 36,000 psi and rated at least ANSI
Grade .

Flat faced flanges shall be furnished to match 125 Ib cast iron flanges on pumps, check valves,
strainers, etc. with full flange gaskets. Bolting of raised face flanges to flat faced flanges is not
allowed.

FLANGE GASKETS

Gaskets shall be placed between the flanges of all flanged joints.

Gaskets shall be ring form gaskets fitting within the bolt circle of their respective flanges. Gaskets
shall be 1/16” thick asbestos free material recommended for service by Anchor, Garlock, or John
Crane. The inside diameter of such gaskets shall conform to the nominal pipe size and the outside
diameter shall be such that the gasket extends outward to the studs or bolts employed in the
flanged joint.

Spares - Contractor shall provide ten spares for every flange size and rating.
WALL, FLOOR AND CEILING PLATES:

See Section 21 00 00.

SLEEVES, INSERTS, AND FASTENINGS:

General: All openings through all floors, walls, and roofs, etc., regardless of material for the
passage of piping, etc., shall be sleeved. Refer to Specification Section 21 05 29.

MATERIALS:
PIPING:

1. All pipe used for fire protection standpipe systems and fire sprinkler systems shall be
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Schedule 40 black steel pipe conforming to ASTM A-795 or ASTM A-53. All piping 2 1/2"
and larger shall be welded, unless otherwise indicated herein.

Use of piping, when approved by UT System, shall be “roll” grooved type; cut grooved pipe
is not permitted.

No pipe smaller than 4" nominal pipe size shall be used for standpipe systems except for
individual runouts to one hose cabinet. The 1-1/2" or 2-1/2" runout to cabinet shall have a
maximum center line height of 60".

Scheduled 10 pipe is not permitted.

FITTINGS:

1.

All welding type steel fittings employed in fabricating fire protection standpipe system and
fire sprinkler systems shall conform to A.S.T.M. Specification A-234 and ANSI Standard
B16.9-1964. All threaded fittings shall be Class 150 malleable iron fittings conforming to
ASME B16.3. Grooved type fittings will not be accepted for use in standpipe systems
unless specifically indicated. Pipe size changes shall be performed through the use of
reducing tees or reducers designed for that purpose. The use of bushings is explicitly
prohibited.

Unless otherwise shown or required, all fittings shall be welding type steel fittings. Refer to
specification Section 22 20 00.

Threaded fittings shall be used when shown and shall be used from the point of connection
of the pipe to the riser to each fire hose cabinet. Threaded fittings shall be Crane or Grinnell
Company's Class 150 malleable iron fittings.

Grooved end couplings 2 2" and larger shall be Victaulic Style 07 “Zero-Flex” Rigid
Coupling, with EPDM gasket (minimum 700 psi working pressure) for use with roll grooved
piping. Products by Gustin-Bacon, Gruvlok are acceptable, or Engineer-approved equal.
Reducing type couplings, outlet couplings, “T” outlet fittings, cut-in style fittings, snap joint
couplings, and flange adapter type fittings are not acceptable. Provide grooved fittings
similar to standard weld fittings.

Extra heavy "Thread-o-lets" shall be used at each point of departure from the riser to the
fire hose or valve cabinet. A "Thread-o-let" shall be installed below the level of the valve
in the cabinet and a minimum of two (2) threaded ells shall be used to provide a swing joint
connection from the riser to the valve in the cabinet.

VALVES:

General — All shutoff valves shall be UL listed and FM approved for fire protection service.

Shutoff valves for sizes 2 inch and smaller:

1.

Two piece bronze ball valve, bubble-tight shutoff, full port, blow-out proof stem, chrome
plated brass ball and silicon bronze stem, threaded end connections, conforming to MSS
SP-110.

One piece, butterfly valve, full port, threaded ends, bronze housing and body, stainless
steel disc. EPDM disc seal and slow closing.

All valves shall be furnished with two factory mounted internal supervisory switches.



FIRE PROTECTION SYSTEM 21 13 13 -6
UTRGV SOM TBL CENTER
100% CD CONSTRUCTION SET

C. Shut off valves for sizes over 2 inch:

1. Butterfly valves lug type with EPDM molded in seat liner, ductile iron disc, stainless steel
stem, manual gear operator, conforms to MSS SP-67 and MSS SP-25, with integral
supervisory switch. Where a grooved piping system is allowed grooved end type butterfly
valves may be used, consisting of ductile iron body and disc EPDM seats, stainless steel
stem. Valves shall be equipped with internal supervisory switch.

2. Gate valves — OS&Y (Outside Yoke and Stem) resilient wedge, epoxy coated interior and
exterior, ASTM A 536 ductile iron valve body, bonnet and resilient wedge, ASTM B150
stem and flanged ends.

D. Check valves for sizes 2 inch and smaller:
1. Horizontal swing, bronze body, conforming to MSS Sp-80, threaded ends and rubber disc.
E. Check valves for sizes over 2 inch:

1. Iron body swing-check, bronze disc, seat ring and hinge pin, UL listed and FM approved,
flanged ends, renewable seats and disc, tapped % inch for ball drip assembly.

F. Standard of Quality for Fire Protection Valves:
Size Type Class Manufacturer
2” and Smaller Ball 300 Nibco No. KT-505-W-8,
Stockham No. T-255-FB-P-UL
2” and Smaller Butterfly 175 Milwaukee No. BB-SC02
22" and Larger  Butterfly (lug) 250 Nibco No. LD3510-8
2" and Larger  Butterfly (grooved) 300 Nibco No. GD-4765-8N
2” and Smaller Check 200 Nibco No. KT-403-W
22" and Larger Check 175 Nibco No. F-908-W
24" and Larger  Check (grooved) 250 Nibco No. G-917 W
2.8 BACKFLOW PREVENTERS:

A. Provide double check valve assembly on fire water service entry inside building, unless local
municipality requires a reduced pressure type backflow preventer. Double check valve assembly
shall be UL listed, FM approved and ASSE 1015 listed, with flanged OS & Y resilient seated gate
valves with type 304 schedule 40 stainless steel housing and sleeve with replaceable check disc
rubber, manufactured by Watts No. 7570SY or approved equal by Wilkins or Apollo.

29 SPRINKLER SYSTEM
A. SYSTEM DESCRIPTION
1. System to provide coverage for entire building.

2. Provide system to NFPA 13 light hazard occupancy requirements unless otherwise noted.
Refer to “FP” drawings for locations of design densities of specific rooms and areas.

3. Interface system with building fire and smoke alarm system.
B. SUBMITTALS

1. Submit under provisions of Section 21 00 00.
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Preliminary Shop Drawings: Prior to detailed submission, submit preliminary layout of
finished ceiling areas indicating only head locations coordinated with ceiling installation.

Shop Drawings: Indicate hydraulic calculations, detailed pipe layout, hangers and
supports, components and accessories. Indicate system controls.

Submit shop drawings, product data, and hydraulic calculations to Factory Mutual for
review. Submit copies of all information, and review comments to Architect/Engineer and
Owner.

Samples: Submit two of each style of sprinkler head specified.

PROJECT RECORD DOCUMENTS

1.

2.

Submit under provisions of Section 21 00 00.

Record actual locations of sprinkler heads and deviations of piping from drawings. Indicate
drain and test locations.

OPERATION AND MAINTENANCE DATA

1. Submit under provisions of Section 21 00 00.

2. Maintenance Data: Include components of system, servicing requirements, Record
Drawings, inspection data, replacement part numbers and availability, and location and
numbers of service depot.

QUALITY ASSURANCE

1. Perform Work in accordance with NFPA 13.

2. Equipment and Components: Bear FM label or marking.

3. Maintain one copy of all documents on site.

EXTRA MATERIALS

1. Furnish under provisions of Section 21 00 00.

2. Provide extra sprinkler heads as suggested under provisions of NFPA 13.

3. Provide suitable wrenches for each head type.

4, Provide metal storage cabinet in location designated.

PRODUCTS

1. General: The Contractor shall provide all components required for the complete installation
of automatic sprinkler systems as hereinafter specified and indicated on the Drawings.

2. Qualifications of the Installer: The system shall be installed by a firm regularly engaged in

the design and installation of automatic sprinkler systems in accordance with requirements
of the National Fire Protection Association and Fire Protection and Engineering Bureau of
Texas, or by an authorized agent of such firm. Evidence to support the above requirements
may be required and any proposed installer who cannot show suitable experience will be
rejected.
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3. System Layout: The fire sprinkler areas, piping, head locations, etc. as indicated is only
for Contractor's reference as to areas to be protected and possible piping routes. If header
or manifold sizes are given in the drawings, then the sizes given shall be the minimum
sizes installed. Actual number, spacing and location of heads, size and routes of piping
shall be provided in accordance with the applicable Specifications and acceptable Shop
Drawings. All layouts, head spacing, coverage, etc., as may be required by the referenced
authorities and/or Architectural and Structural conditions shall be made without increase in
cost to the Owner or the Architect/Engineer. Modifications to head spacing, pipe routes,
etc. shall be closely coordinated with the work of all other trades. The Fire Sprinkler
Subcontractor shall be responsible for the design and installation of the fire sprinkler
system as described herein and on the project drawings. The piping of the system shall
be sized used the "hydraulic" method, as included in NFPA Standard No. 13. Piping sized
using the "schedule" method is unacceptable, except where expanding an existing
"scheduled" system.

4, Shop Drawings: Shop Drawings shall be submitted prior to fabrication. The Shop
Drawings shall include detail plans of sprinkler systems including piping sizes, sections
and plot plan indicating the locations of underground supply connections, control valves,
fire department connections, and other equipment to be used. The Shop Drawings shall
become an integral part of these Specifications.

5. Materials and Equipment:

a. General: All materials and equipment used in the installation of the sprinkler system
shall be listed as approved by the Underwriters' Laboratories, Inc., List of Inspected
Fire Protection Equipment and Materials, or the Factory Mutual Testing Laboratories
List of Approved Equipment, Fire Protection Devices and Devices Involving Fire
Hazard, and shall be the latest design of the manufacturer. All piping, control valves,
drain valves, fittings, etc. shall be as specified under this Section, Fire Protection
System, & in Section 22 20 00 utilizing welded, flanged, and threaded fittings only.
Where valves are not specified by Figure No. they shall be of specified manufacture,
U.L. listed for service, and of same quality level as Figure Nos. specified. All pipe 2
1/2" and larger shall be welded, except as may be allowed herein. All pipe 2" and
smaller shall be threaded using Class 150 pound malleable iron, A135 Schedule 40
black steel pipe and fittings. Note that if galvanized pipe or fittings are installed in
other than dry systems, the contractor shall be responsible to remove the galvanized
pipe or fittings and replace them with specified materials as soon as possible prior
to further installation of the system. (EXCEPTION: Dry pipe systems shall be hot
dipped galvanized pipe and fittings of same schedule as dry systems, per Factory
Mutual recommendations.)

6. Sprinkler Heads:

a. Unless otherwise specified or indicated on the Drawings, sprinkler heads shall be
quick response type spray heads of the upright or pendant ordinary degree
temperature rating type except that sprinkler heads to be installed in the vicinity of
heating equipment and lights shall be of the temperature rating required for such
locations by National Fire Protection Association Standard No. 13. Chrome plated
bronze heads shall be installed in all locations.

b. Heads shall be located in a symmetrical pattern related to ceiling features such as
grid, beams, light fixtures, diffusers, etc., and where applicable, heads shall be
located symmetrically with the ceiling grid, centered in two directions.
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C. The Contractor shall provide spare heads equal to one percent (1%) of the total
number of heads installed under the Contract, but not less than ten (10). The heads
shall be packed in a suitable wall mounted sprinkler cabinet and shall be
representative of, and in proportion to, the number of each type and temperature
rating heads installed. In addition to the spare heads, the Contractor shall provide
not less than one special sprinkler head wrench for each type of head. The cabinet
shall be located where directed by the Construction Inspector.

7. Piping: Installation of piping, fittings and valves shall be as specified in Chapter 3, System
Components, NFPA Standard No. 13, except where noted otherwise. Piping shall be
concealed in all areas with finished ceilings. Piping shall be sterilized as specified in
Section 21 20 00. The O.S.& Y. valves shall be provided as specified herein.

8. Note that the use of piping bushings for any purpose is explicitly prohibited.

9. Water Alarm: A water motor alarm shall be connected to each alarm valve and shall
discharge to a brass alarm gong located on the exterior of the building as directed by the
Architect. Alarm gong finish to be selected by the Architect. The alarm valves shall be
Underwriters' Laboratories approved, wet type, connected to water supply and indicated
on the Shop Drawings. Each alarm valve shall be provided with a circuit closer. Valves
shall conform to the equipment of NFPA Standard No. 13, complete with retarding chamber
and pressure switch.

10. Water Flow Alarm Switch: Provide, where indicated on the Drawings, McDonnell UL
approved line size flow switches. Flow switch shall be provided with delay, adjustable up
to 90 seconds (60 to 90 seconds in Austin). See Division 26 for electrical signal connection
by others to these flow switches.

Add locations and hazards as required by project conditions.

Location System Type/Hazard
Offices, Lobbies Light Hazard

Mechanical Rooms Ordinary Hazard, Group 2
Computer Rooms Light Hazard, Pre-action

STANDPIPE SYSTEMS:

General: The Contractor shall provide all components required for the complete installation of
standpipe systems as hereinafter specified and indicated on the Drawings.

Qualifications of the Installer: The system shall be installed by a firm regularly engaged in the
design and installation of automatic sprinkler systems in accordance with requirements of the
National Fire Protection Association and Fire Protection and Engineering Bureau of Texas, or by
an authorized agent of such firm. Evidence to support the above requirements may be required
and any proposed installer who cannot show suitable experience will be rejected.

System Layout: The fire zones, piping, etc. as indicated is only for Contractor's reference as to
areas to be protected and for possible piping routes. If header or manifold sizes are given in the
drawings, then the sizes given shall be the minimum sizes installed. Actual number, spacing and
locations, size and routes of piping shall be provided in accordance with the applicable
Specifications and acceptable Shop Drawings. All layouts, coverage, etc., as may be required
by the referenced authorities and/or Architectural and Structural conditions shall be made without
increase in cost to the Owner or the Architect/Engineer. Modifications to head spacing, pipe
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routes, etc. shall be closely coordinated with the work of all other trades. The Fire Sprinkler
Subcontractor shall be responsible for the design and installation of the fire system as described
herein and on the project drawings.

Shop Drawings: Shop Drawings shall be submitted prior to fabrication. The Shop Drawings shall
include detail plans of systems including piping sizes, sections and plot plan indicating the
locations of underground supply connections, control valves, fire department connections, and
other equipment to be used. The Shop Drawings shall become an integral part of these
Specifications. Submit to Factory Mutual for review and comment.

Materials and Equipment:

1. General: All materials and equipment used in the installation of the sprinkler system shall
be listed as approved by the Underwriters' Laboratories, Inc., List of Inspected Fire
Protection Equipment and Materials, or the Factory Mutual Testing Laboratories List of
Approved Equipment, Fire Protection Devices and Devices Involving Fire Hazard, and shall
be the latest design of the manufacturer. All piping, control valves, drain valves, fittings,
etc. shall be as specified under this Section, utilizing welded, flanged, and threaded fittings
only. Where valves are not specified by Figure No. they shall be of specified manufacture,
U.L. listed for service, and of same quality level as Figure Nos. specified. All pipe 2 1/2"
and larger shall be welded, except as may be allowed herein. All pipe 2" and smaller shall
be threaded using Class 150 malleable iron, A120 Schedule 40 black steel pipe and fittings.
Note that if galvanized pipe or fittings are installed, the contractor shall be responsible to
remove the galvanized pipe or fittings and replace them with specified materials as soon
as possible prior to further installation of the system.

FIRE DEPARTMENT SIAMESE CONNECTIONS:

At the points designated on the accompanying Drawings, install Siamese fittings required for fire
protection purposes. From a point on the incoming water supply line, the Contractor shall extend
water line for fire protection purposes to Siamese connections.

Provide [2 way] [3way] [4 way] [6 way] free standing type Siamese shall be equal to Potter-Romer
No. _ cast brass body with 2 2" outlets and escutcheon. They shall have proper caps with
pin type lugs attached to the body of connection with substantial chains. "STANDPIPE" or
"AUTOMATIC SPRINKLER" is to be cast on head of connection. All external surfaces shall be
chromium plated polished surfaces or as directed by Architect.

ROOF MANIFOLDS:

Roof manifolds shall be equal to Potter Roemer cast brass Underwriters' Laboratory listed
horizontal roof manifold. Complete with listed brass manufactured by Potter Roemer No.
valve and 2-1/2" brass caps and chains, 2 way outlets shall be 7-1/2 threads per inch iron pipe
size.

Systems shall be flushed through a temporary hose until the system is clean. Any leaks found
shall be remedied in each instance in a manner approved in advance by the Owner's duly
authorized representative. The systems shall be alternately tested and repaired where necessary
until they have demonstrated their capability to withstand the test pressure for a period of 24
hours without any appreciable drop in the test pressure initially applied.

PART 3 - EXECUTION

3.1

PREPARATION - ALL SYSTEMS:
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Ream pipe and tube ends. Remove burrs. Bevel plain end ferrous pipe.
Remove scale and foreign material, from inside and outside, before assembly.

Prepare piping connections to equipment with flanges or unions.

Flush entire system of foreign matter prior to installation of sprinkler heads.

SYSTEM TESTS

Hydrostatically test entire standpipe system in accordance with NFPA 14 and sprinkler system in
accordance with NFPA 13, with a pressure of 200 psi maintaining that pressure with loss for 24
hours. Where portions of the system exceeds 150 psi working per the system shall be tested at
a pressure of 50 psi in excess of the system working pressure for a 24 hour period.

Test shall be witnessed by campus Fire Marshal.
INSTALLATION
SPRINKLERS

1. Install piping in accordance with NFPA 13 for sprinkler systems, NFPA 14 for standpipe
and hose systems, and NFPA 24 for service mains. Note that the piping sizes indicated in
the plans are the minimum acceptable. The Qualified Contractor shall provide proper
sizes, materials and installation as required in the appropriate NFPA Standard.

2. Route piping in orderly manner, plumb and parallel to building structure. Maintain gradient.
See Section 21 00 00 and 21 05 29.

3. Slope piping and arrange systems to drain at low points. Use eccentric reducers to maintain
top of pipe level.

4, Provide drain valves at main shut-off valves, low points of piping and apparatus. Provide
Fire Department test station, piped to drain.

5. Locate outside alarm gong on building wall as indicated.

6. Place pipe runs to minimize obstructions with other work.

7. Place piping in concealed spaces above finished ceilings.

8. Center heads in two directions in ceiling tile and provide piping offsets as required.

9. Ap.plyfpallpher cover to ensure concealed sprinkler head and cover plates do not receive field
paint finish.

10. Install and connect fire pumps in accordance with Section 21 30 00 and NFPA 13.

11. Locate fire department connection with sufficient clearance from walls, obstructions, or
adjacent Siamese connectors to allow full swing of fire department wrench handle.

STANDPIPES

1. Fire standpipe risers shall be located at the stairs as shown on the drawings. System shall
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10.

be [empty (dry without air pressurization) and] shall be complete with fire valves for Fire
Department hose connections.

Install in accordance with manufacturer's instructions.
Install in accordance with NFPA 14 for standpipe and hose systems.

Locate and secure hose cabinet plumb and level. Establish top of cabinet surface 66
inches above finished floor.

All polyester hoses must be new and unused at the time of acceptance of the project.
Locate angle valve in cabinet at 60 inches above floor.

Locate dry chemical fire extinguisher in cabinet.

Connect standpipe system to water source ahead of domestic water connection.

Where static pressure exceeds 100 psi at any hose station, provide pressure reducing
valve to prevent pressure on hose exceeding 90 psi.

Provide [two-way] [three-way] fire department outlet connection on roof.

END OF SECTION 21 13 13
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SECTION 22 00 00 - BASIC PLUMBING REQUIREMENTS

PART 1 - GENERAL

1.1

1.2

1.3

1.4

A.

SECTION INCLUDES

Basic Plumbing Requirements specifically applicable to Division 22 sections, in addition to
Division 01 - General Requirements.

RELATED DOCUMENTS

THE UNIFORM GENERAL CONDITIONS, SUPPLEMENTARY GENERAL CONDITIONS, and
Division 01 of the specifications apply to the work specified in this section.

All work covered by this section of these specifications shall be accomplished in accordance with
all applicable provisions of the Contract Documents and any addenda or directives which may be
issued herewith, or otherwise.

GENERAL

The Contractor shall execute all work hereinafter specified or indicated on accompanying
drawings. Contractor shall provide all equipment necessary and usually furnished in connection
with such work and systems whether or not mentioned specifically herein or on the drawings.

The Contractor shall be responsible for fitting his material and apparatus into the building and
shall carefully lay out his work at the site to conform to the structural conditions, to avoid all
obstructions, to conform to the details of the installation and thereby to provide an integrated
satisfactory operating installation.

The plumbing, mechanical, electrical, and associated drawings are necessarily diagrammatic by
their nature, and are not intended to show every connection in detail or every pipe or conduit in
its exact location. These details are subject to the requirements of standards referenced
elsewhere in these specifications, and structural and architectural conditions. The Contractor
shall carefully investigate structural and finish conditions and shall coordinate the separate trades
in order to avoid interference between the various phases of work. Work shall be organized and
laid out so that it will be concealed in furred chases and suspended ceilings, etc., in finished
portions of the building, unless specifically noted to be exposed. All exposed work shall be
installed parallel or perpendicular to the lines of the building unless otherwise noted.

When the mechanical, plumbing, and electrical drawings do not give exact details as to the
elevation of pipe, conduit and ducts, the Contractor shall physically arrange the systems to fit in
the space available at the elevations intended with proper grades for the functioning of the system
involved. Piping is generally intended to be installed true and square to the building construction,
and located as high as possible against the structure. The drawings do not show all required
offsets, control lines, pilot lines and other location details. Work shall be concealed in all finished
areas.

DEFINITIONS

Concealed/exposed: Concealed areas are those that cannot be seen by the building occupants.
Exposed areas are all areas that are exposed to view by the building occupants, including under
counters, inside cabinets and closets, plus all mechanical rooms.
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General Requirements: The provisions of requirements of other Division 01 sections apply to
entire work of contract and, where so indicated, to other elements that are included in project.
Basic contract definitions are included in the General Conditions.

Indicated: The term “indicated" is a cross reference to graphic representations, notes or
schedules on drawings, to other paragraphs or schedules in the specifications, and to similar
means of recording requirements on contract documents. Where terms such as "shown,” "noted,”
"scheduled,” and "specified" are used in lieu of "indicated,” it is for the purpose of helping reader
locate the cross reference, and no limitation of location is intended except as specifically noted.

Directed, requested, etc.: Where not otherwise explained, terms such as "directed," "requested,"
"authorized," "selected,” "approved,” "required,” "accepted,” and "permitted" mean “directed by
Architect/Engineer,” "requested by Architect/Engineer" and similar phrases. However, no such
implied meaning will be interpreted to extend Architect's/Engineer's responsibility into
Contractor's area of construction supervision and job safety.

And/Or: Where "and/or" is used in these specifications or on the drawings, it shall mean "that
situations exist where either one or both conditions occur or are required and shall not be
interpreted to permit an option on the part of the Contractor.

Approve: Where used in conjunction with Architect's/Engineer's response to submittals, requests,
applications, inquiries, reports and claims by Contractor, the meaning of term "approved" will be
held to limitations to Architect's/Engineer's responsibilities and duties as specified in General and
Supplementary Conditions. In no case will "approval” by Architect/Engineer be interpreted as a
release of Contractor from responsibilities to fulfill requirements of contract documents or to
extend Architect's/Engineer's responsibility into Contractor's area of construction supervision and
job safety.

As required: Where "as required" is used in these specifications or on the drawings, it shall mean
"that situations exist that are not necessarily described in detail or indicated that may cause the
contractor certain complications in performing the work described or indicated. These
complications entail the normal coordination activities expected of the Contractor where multiple
trades are involved and new or existing construction causes deviations to otherwise simplistic
approaches to the work to be performed. The term shall not be interpreted to permit an option
on the part of the Contractor to achieve the end result.”

Furnish

1. The term "furnish” is used to mean "supply and deliver to project site, ready for unloading,
unpacking, assemble, installation, and similar operations."”

2. Where “furnish" applies to work for which the installation is not otherwise specified,
"furnish" in such case shall mean "furnish and install."

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

Provide: The term "provide" means "to furnish and install, complete and ready for intended use."

PERMITS, UTILITY CONNECTIONS AND INSPECTIONS

General: Refer to Division 01 for construction phasing and time increments.
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Fees and Costs: If, during the course of the construction, a need arises to buy utilities, the
Contractor shall pay all fees attendant thereto. If city or privately owned utility piping or electrical
cable needs to be extended, relocated, or terminated, the Contractor will pay all permits and
construction/inspection fees associated with that particular work.

All work performed on this project is under the authority of the State of Texas, therefore no local
construction fees or construction permits will be required except as may be required for new
service taps, or new or modified connections to city controlled services. If inspections by city
personnel are specifically required by this document, then the Contractor is responsible for any
fees or permits in connection to those requirements.

Compliance: The Contractor shall comply in every respect with all requirements of National Fire
Protection Association, local Fire Department regulations and utility company requirements. In
no case does this relieve the Contractor of the responsibility of complying with these specifications
and drawings where specified conditions are of higher quality than the requirements of the above-
specified authorities. Where requirements of the specifications and drawings are more lenient
than the requirements of the above authorities having jurisdiction, the Contractor shall make
installations in compliance with the requirements of the above authorities with no extra
compensation.

CONTRACT DOCUMENTS

All dimensional information related to new structures shall be taken from the appropriate
drawings. All dimensional information related to existing facilities shall be taken from actual
measurements made by the Contractor on the site.

The interrelation of the specifications, the drawings, and the schedules are as follows: The
specifications determine the nature and setting of the several materials, the drawings establish
the quantities, dimensions and details, and the schedules give the performance characteristics.
If the Contractor requires additional clarification, he shall request it in writing, following the
contractually prescribed information flow requirements.

Should the drawings or specifications conflict within themselves, or with each other, the better
quality, or greater size or quantity of work or materials shall be performed or furnished.

ALLOWANCES

Cash Allowance: Refer to Division 01 of the Construction Documents for information and
requirements.

ALTERNATES

Alternates quoted on Bid Forms will be reviewed and accepted or rejected at the Owner's option.
Accepted Alternates will be identified in Owner Contractor Agreement.

Coordinate related work and modify surrounding work as required.
Schedule of Alternates: See "Special Conditions" and Bid Form.

Any Alternate Proposals are summarized in Division 01 of the specifications. The Contractor is
directed to refer to all sections of the specifications and drawings for this project to determine the
exact extent and scope of the various Alternate Proposals as each pertains to the work of all
trades.
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1.9

A.

1.10

SUBMITTALS

Refer to Division 1, UGC, and supplemental UGCs for specification requirements pertaining to
timeliness of submission and review, quantity, and format. Each specification section describes
the content of the submittals and any submittals which must be approved prior to submission of
others.

Proposed Products List: Include Products specified in the following sections:
1. Section 22 05 13 — Plumbing Motors

2. Section 22 05 29 — Plumbing Supports and Sleeves

3. Section 22 05 48 — Plumbing Vibration Isolation

4. Section 22 05 53 — Plumbing Identification

5. Section 22 07 19 — Plumbing Insulation

6. Section 22 11 23 - Plumbing Equipment

7. Section 22 13 16 - Plumbing Piping

8. Section 22 13 16.A - Plumbing Specialties

9. Section 22 20 00 — Plumbing, Piping, Valves and Fittings

10. Section 22 40 00 - Plumbing Fixtures

Submit shop drawings and product data grouped to include complete submittals of related
systems, products, and accessories clearly marked and/or highlighted, with non-applicable
information or data clearly noted in a single submittal.

Mark dimensions and values in units to match those specified.

Submit fabrication drawings whenever (1) equipment proposed varies in physical size and
arrangement from that indicated on the drawings, thus causing rearrangement of equipment
space, (2) where tight spaces require extreme coordination between ductwork, piping, conduit,
and other equipment, (3) where called for elsewhere in these specifications; and (4) where
specifically requested by the Architect/Engineer. Fabrication drawings shall be made at no
additional charge to the Owner or the Architect/Engineer.

All required fabrication drawings, except as noted otherwise, shall be prepared at a scale of not
less than 1/4" = 1'-0.” Fabrication plans; and sections in Mechanical Rooms shall be drawn at a
minimum scale of 3/8" = 1'-0.” Submit three blueline prints of each fabrication drawing to the
Architect/Engineer for review. Reproduction and submittal of the Construction Documents is not
acceptable. The Architect/Engineer will review the drawing and return one print with comments.

SUBSTITUTION OF MATERIALS AND EQUIPMENT

Refer to General Conditions for substitution of materials and equipment.
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General: Within thirty days after the date of contract award or work order, whichever is later, and
before purchasing or starting installation of materials or equipment, the Contractor shall submit
for review, a complete list of suppliers, contractors and manufacturers for all materials and
equipment that will be submitted for incorporation into the project. The list shall be arranged in
accordance with the organization of the specifications. This initial list shall include the
manufacturer's name and type or catalog number as required to identify the quality of material or
equipment proposed. This list will be reviewed by the Engineer and the Owner and will be
returned to the Contractor with comments as to which items are acceptable without further
submittal data and which items will require detailed submittal data for further review and
subsequent approval. The initial list shall be submitted as herein specified. Materials and
equipment requiring detailed submittal data shall be submitted with sufficient data to indicate that
all requirements of these specifications have been met and samples shall be furnished when
requested. All manufacturers’ data used as part of the submittal shall have all inapplicable
features crossed out or deleted in a manner that will clearly indicate exactly what is to be
furnished.

It is not the intent of the drawings and/or specifications to limit products to any particular
manufacturer nor to discriminate against an "APPROVED EQUAL" product as produced by
another manufacturer. Some proprietary products are mentioned to set a definite standard for
acceptance and to serve as a reference in comparison with other products. When a
manufacturer's name appears in these specifications, it is not to be construed that the
manufacturer is unconditionally acceptable as a provider of equipment for this project. The
successful manufacturer or supplier shall meet all of the provisions of the appropriate
specification(s).

The specified products have been used in preparing the drawings and specifications and thus
establish minimum qualities with which substitutes must at least equal to be considered
acceptable. The burden of proof of equality rests with the Contractor. The decision of the
designer Architect/Engineer is final.

When requested by the Architect/Engineer, the Contractor shall provide a sample of the proposed
substitute item. In some cases, samples of both the specified item and the proposed item shall
be provided for comparison purposes.

Timeliness: The burden of timeliness in the complete cycle of submittal data, shop drawings, and
sample processing is on the Contractor. The Contractor shall allow a minimum of six (6) weeks
time frame for review of each submission by the office of the design discipline involved after
receipt of such submissions by that design discipline. The Contractor is responsible for allowing
sufficient time in the construction schedule to cover the aforementioned cycles of data processing,
including time for all resubmittal cycles on unacceptable materials, equipment, etc. covered by
the data submitted. Construction delays and/or lack of timeliness in the above regard are the
responsibility of the Contractor and will not be considered in any request for scheduled
construction time extensions and/or additional costs to the Owner.

All equipment installed on this project shall have local representation, local factory authorized
service, and a local stock of repair parts.

Acceptance of materials and equipment will be based on manufacturer's published data and will
be tentative subject to the submission of complete shop drawings indicating compliance with the
contract documents and that adequate and acceptable clearances for entry, servicing, and
maintenance will exist. Acceptance of materials and equipment under this provision shall not be
construed as authorizing any deviations from the specifications, unless the attention of the
Architect/Engineer has been directed in writing to the specific deviations. Data submitted shall
not contain unrelated information unless all pertinent information is properly identified.



BASIC PLUMBING REQUIREMENTS 22 00 00 - 6
UTRGV SOM TBL CENTER
100% CD CONSTRUCTION SET

1.11

1.12

1.13

Certification: The Contractor shall carefully examine all data forwarded for approval and shall
sign a certificate to the effect that the data has been carefully checked and found to be correct
with respect to dimensions and available space and that the equipment complies with all
requirements of the specifications.

Physical Size of Equipment: Space is critical; therefore, equipment of larger sizes than shown,
even though of specified manufacturer, will not be acceptable unless it can be demonstrated that
ample space exists for proper installation, operation, and maintenance.

Materials and Equipment Lists: Eight (8) copies of the list of materials and equipment, the name
of manufacturer, trade name, type, and catalog number shall be submitted to the
Architect/Engineer. The lists shall be accompanied by eight (8) sets of pictorial and descriptive
data derived from the manufacturers' catalogs, sales literature, or incorporated in the shop
drawings. Such lists shall include but will not be limited to the following items:

Should a substitution be accepted, and should the substitute material prove defective, or
otherwise unsatisfactory for the service intended within the guarantee period, this material or
equipment shall be replaced with the material or equipment specified at no additional cost to the
Owner.

MATERIALS AND WORKMANSHIP

All materials, unless otherwise specified, shall be new, free from all defects, suitable for the
intended use, and of the best quality of their respective kinds. Materials and equipment shall be
installed in accordance with the manufacturer's recommendations and the best standard practice
for the type of work involved. All work shall be executed by mechanics skilled in their respective
trades, and the installations shall provide a neat, precise appearance. Materials and/or
equipment damaged in shipment or otherwise damaged prior to installation shall not be repaired
at the job site but shall be replaced with new materials and/or equipment.

The responsibility for the furnishing of the proper equipment and/or material and seeing that it is
installed as intended by the manufacturer, rests entirely upon the Contractor who shall request
advice and supervisory assistance from the representative of specific manufacturers during the
installation.

FLAME SPREAD PROPERTIES OF MATERIALS

Materials and adhesives incorporated in this project shall conform to NFPA Standard 255,
"Method of Test of Surface Burning Characteristics of Building Materials" and NFPA 90. The
classification shall not exceed a flame spread rating of 25 for all materials, adhesives, finishes,
etc., specified for each system, and shall not exceed a smoke developed rating of 50.

REGULATORY REQUIREMENTS

The "Authority Having Jurisdiction" over the project described by these documents is the Owner,
as an Agency of the State of Texas. As such, it is required that the installation shall meet the
minimum standards prescribed in the latest editions of the following listed codes and standards,
which are made a part of these specifications. All referenced codes and standards shall be those
current at the date of issue of the design documents.

National Fire Protection Association Standards (NFPA)
1. NFPA No. 51, Welding & Cutting, Oxygen-Fuel Gas Systems

2. NFPA No. 70, National Electrical Code
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3. NFPA No. 101, Life Safety Code

4, NFPA No. 241, Standard for Safeguarding Construction, Alteration and Demolition
Operations

5. NFPA No. 255, Method of Test of Surface Burning Characteristics of Building Materials

6. NFPA No. 258, Standard Research Test Method for Determining Smoke Generation of
Solid Materials

American National Standards Institute (ANSI)
American Society of Mechanical Engineers (ASME): Boiler and Pressure Vessel Codes

American Society of Testing Materials (ASTM): All current editions of applicable manuals and
standards.

American Water Works Association (AWWA): All current editions of applicable manuals and
standards.

National Electrical Manufacturers' Association (NEMA): All current editions of applicable manuals
and standards.

City of Edinburg Fire Department as may be applicable to construction on this site.

International Plumbing Code, (Includes the International Mechanical and International Building
Codes)

Texas Occupational Safety Act: All applicable safety standards
Occupational Safety and Health Act (OSHA)

ADA and ANSI Standards: All work shall be in accord with all regulations and requirements of
the Standards and Specifications for Handicapped and Disabled for the Construction of Public
Buildings and Facilities in the State of Texas Usable by Physically Handicapped and Disabled
persons, ANSI Standards and the requirements of the American Disabilities Act.

Refer to specification sections hereinafter bound for additional Codes and Standards.

All materials and workmanship shall comply with all applicable state and national codes,
specifications, and industry standards. In all cases where Underwriters Laboratories, Inc. has
established standards for a particular type material, such material shall comply with these
standards. Evidence of compliance shall be the UL "label" or "listing" under Re-Examination
Service.

The Contract Documents are intended to comply with the aforementioned rules and regulations;
however, some discrepancies may occur. Where such discrepancies occur, the Contractor shall
immediately notify the Architect/Engineer in writing of said discrepancies and apply for an
interpretation. Should the discovery and notification occur after the execution of a contract, any
additional work required for compliance with said regulations shall be paid for as covered by
Division 01 of these Contract Documents, providing no work of fabrication of materials has been
accomplished in a manner of noncompliance. Should the Contractor fabricate and/or install
materials and/or workmanship in such a manner that does not comply with the applicable codes,
rules and regulations, the Contractor who performed such work shall bear all costs arising in
correcting these deficiencies to comply with said rules and regulations.
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1.14

A.

1.15

1.16

1.17

GENERAL MATERIALS AND EQUIPMENT REQUIREMENTS

Storage at Site: The Contractor shall not receive material or equipment at the job site until there
is suitable space provided to properly protect equipment from rust, drip, humidity, and dust
damage.

Capacities shall be not less than those indicated but shall be such that no component or system
becomes inoperative or is damaged because of startup or other overload conditions.

Conformance with Agency Requirements: Where materials or equipment are specified to be
approved, listed, tested, or labeled by the Underwriters Laboratories, Inc., or constructed and/or
tested in accordance with the standards of the American Society of Mechanical Engineers or the
Air Moving and Conditioning Association, the Contractor shall submit proof that the items
furnished under this section of the specifications conform to such requirements. The label of the
Underwriters Laboratories, Inc., applied to the item will be acceptable as sufficient evidence that
the items conform to such requirements. The ASME stamp or the AMCA label will be acceptable
as sufficient evidence that the items conform to the respective requirements.

Nameplates: Each major component of equipment shall have the manufacturer's name, address,
and catalog number on a plate securely attached to the item of equipment. All data on nameplates
shall be legible at the time of Final Inspection.

Prevention of Rust: Standard factory finish will be acceptable on equipment specified by model
number; otherwise, surfaces of ferrous metal shall be given a rust inhibiting coating. The
treatment shall withstand 200 hours in salt spray fog test, in accordance with Method 6061 of
Federal Standard No. 141. Immediately after completion of the test, the specimen shall show no
signs of wrinkling or cracking and no signs of rust creepage beyond 1/8" on either side of the
scratch mark. Where rust inhibitor coating is specified hereinafter, any treatment that will pass
the above test is acceptable unless a specific coating is specified except that coal tar or asphalt
type coating will not be acceptable unless so stated for a specific item. Where steel is specified
to be hot dip galvanized, mill galvanized sheet steel may be used provided all raw edges are
painted with a zinc-pigmented paint conforming to Military Specification MIL-P-26915.

Protection from Moving Parts: Belts, pulleys, chains, gears, couplings, projecting set screws,
keys, and other rotating parts shall be fully enclosed or properly guarded for personnel protection.

Verification of Dimensions: The Contractor shall be responsible for the coordination and proper
relation of his work to the building structure and to the work of all trades. The Contractor shall
visit the premises and become thoroughly familiar with all details of the work and working
conditions, to verify all dimensions in the field, and to advise the Architect/Engineer of any
discrepancy before performing any work. Adjustments to the work required in order to facilitate
a coordinated installation shall be made at no additional cost to the Owner or the
Architect/Engineer.

WALL, FLOOR AND CEILING PLATES

See Section 22 05 29 — Plumbing Supports and Sleeves
SLEEVES, INSERTS, AND FASTENINGS

See Section 22 05 29 — Plumbing Supports and Sleeves
PROJECT/SITE CONDITIONS

Install Work in locations shown on drawings, unless prevented by Project conditions.
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Prepare drawings showing proposed rearrangement of Work to meet Project conditions, including
changes to Work specified in other sections. Obtain permission of [Owner] [Architect/Engineer]
before proceeding.

MANUFACTURER'S RECOMMENDATIONS

The manufacturer's published directions shall be followed in the delivery, storage, protection,
installation, piping, and wiring of all equipment and material. The Contractor shall promptly notify
the Architect/Engineer, in writing, of any conflict between the requirements of the Contract
Documents and the manufacturer's directions, and shall obtain the Architect/Engineer's
instructions before proceeding with the work. Should the Contractor perform any such work that
does not comply with the manufacturer's directions or such instructions from the
Architect/Engineer, he shall bear all costs arising in connection with the deficiencies.

SPACE AND EQUIPMENT ARRANGEMENT

The size of plumbing equipment indicated on the drawings is based on the dimensions of a
particular manufacturer. While other manufacturers may be acceptable, it is the responsibility of
the Contractor to determine if the equipment he proposes to furnish will fit in the space.
Fabrication drawings shall be prepared when required by the Architect/Engineer or Owner to
indicate a suitable arrangement.

All equipment shall be installed in a manner to permit access to all surfaces. All valves, motors,
drives, filters, and other accessory items shall be installed in a position to allow removal for service
without disassembly of another part.

LARGE APPARATUS

Any large piece of apparatus that is to be installed in any space in the building, and that is too
large to permit access through stairways, doorways, or shafts shall be brought to the job and
placed in the space before the enclosing structure is completed. Following placement in the
space, such apparatus shall be thoroughly, completely protected from damage as hereinafter
specified.

PROTECTION

The Contractor shall at all times take such precautions as may be necessary to properly protect
all materials and equipment from damage from the time of delivery until the completion of the
work. This shall include the erection of all required temporary shelters and supports to adequately
protect any items stored in the open on the site from the weather, the ground and surrounding
work; the cribbing of any items above the floor of the construction; and the covering of items in
the incomplete building with tarpaulins or other protective covering; the installation of electric
heaters in electrical switchgear and similar equipment to prevent moisture damage. Failure on
the part of the Contractor to comply with the above will be sufficient cause for the rejection of the
items in question.

Take particular care not to damage the building structure in performing work. All finished floors,
step treads, and finished surfaces shall be covered to prevent any damage by workers or their
tools and equipment during the construction of the building.

Equipment and materials shall be protected from rust both before and after installation. Any
equipment or materials found in a rusty condition at the time of final inspection must be cleaned
of rust and repainted as specified elsewhere in these specifications.
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1.22

A.

1.23

1.24

1.25

1.26

COOPERATION BETWEEN TRADES AND WITH OTHER CONTRACTORS

Each trade, subcontractor, and/or Contractor must work in harmony with the various other trades,
subcontractors and/or Contractors on the job as may be required to facilitate the progress to the
best advantage of the job as a whole. Each trade, subcontractor, and/or Contractor must pursue
its work promptly and carefully so as not to delay the general progress of the job. This Contractor
shall work in harmony with Contractors working under other contracts on the premises.

ELECTRICAL WIRING OF MOTORS AND EQUIPMENT

The Contractor shall note that the electrical design and drawings are based on the equipment
scheduled and indicated on the drawings, and should any mechanical equipment be provided
requiring changes to the electrical design, the required electrical changes shall be made at no
cost to the Owner.

The electrical trades shall provide all interconnecting wiring for the installation of all power. The
electrical trades shall provide all disconnect switches as required for proper operation, as
indicated on the drawings or required by applicable code. All combination starters, individual
starters, and other motor starting apparatus not specifically scheduled or specified as provided
by the equipment manufacturer under the scope of Division 22, shall be provided under the scope
of Division 26.

The Plumbing Trade shall provide complete wiring diagrams indicating power wiring and interlock
wiring. Diagrams shall be submitted to the Architect/Engineer for review within thirty (30) days
after the submittals for equipment have been reviewed. Diagrams shall be based on accepted
equipment and shall be complete full phase and interlock control drawings, not a series of
manufacturer's individual diagrams. After these diagrams have been reviewed by the
Architect/Engineer, copies shall be transmitted to the electrical trades by the Contractor. They
shall be followed in detail.

SUPERVISION

Each Contractor and subcontractor shall keep a competent superintendent or foreman on the job
at all times. (Refer to the Uniform General Conditions for additional information concerning
supervision.)

It shall be the responsibility of each superintendent to study all drawings and familiarize himself
with the work to be done by other trades. He shall coordinate his work with other trades and
before material is fabricated or installed, make sure that his work will not cause an interference
with another trade. Where interferences are encountered, they shall be resolved at the job site
by the superintendents involved. Where interferences cannot be resolved without major changes
to the drawings, the matter shall be referred to the A/E for ruling.

SITE OBSERVATION

Site observation by the Architect/Engineer is for the express purpose of verifying compliance by
the Contractor with the Contract Documents, and shall not be construed as construction
supervision nor indication of approval of the manner or location in which the work is being
performed as being a safe practice or place.

PRECEDENCE OF MATERIALS

The specifications determine the nature and setting of materials and equipment. The drawings
establish quantities, dimensions and details.
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The installation precedence of materials shall be as follows. Note that if an interference is
encountered, this shall guide the contractor in the determination of which trade shall be given the
"Right-of-Way.” Refer to Part 3 of these specifications.

CONNECTIONS FOR OTHERS

The Plumbing Contractor shall rough in for and make all gas, water, sewer, etc. connections to
all fixtures, equipment, machinery, etc., provided by others in accordance with detailed roughing
in drawings provided by the equipment suppliers, by actual measurements of the equipment
connections, or as detailed.

After the equipment is set in place, this Contractor shall make all final connections and shall
provide all required pipe, fittings, valves, traps, etc.

Provide all air gap fittings required, using materials hereinbefore specified. In each service line
connected to an item of equipment or piece of machinery, provide a shutoff valve. On each drain
not provided with a trap, provide a suitable trap.

All pipe fittings, valves, traps, etc., exposed in finished areas and connected to chrome plated
lines provided by others shall be chrome plated to match.

Provide all transition pieces, etc, required for a complete installation of vent hoods, fume hoods,
etc. provided by others.

INSTALLATION METHODS

Where to Conceal: All pipes, etc., shall be concealed in pipe chases, walls, furred spaces, or
above the ceilings of the building unless otherwise indicated.

Where to Expose: In mechanical rooms, janitor's closets tight against pan soffits in exposed "Tee"
structures, or storage spaces, but only where necessary, piping may be run exposed, All exposed
piping shall be run in the most aesthetic, inconspicuous manner, and parallel or perpendicular to
the building lines.

Support: All piping and ducts shall be adequately and properly supported from the building
structure by means of hanger rods or clamps to walls as herein specified.

Maintaining Clearance: Where limited space is available above the ceilings below concrete
beams or other deep projections, pipe shall be sleeved through the projection where it crosses,
rather than hung below them in a manner to provide maximum above floor clearance. Sleeves
shall be as herein specified. Approval shall be obtained from the Architect/Engineer for each
penetration.

All pipe shall be cut accurately to measurements established at the building and shall be worked
into place without springing or forcing. All ducts, pipes and conduits run exposed in machinery
and equipment rooms shall be installed parallel to the building lines, except that piping shall be
sloped to obtain the proper pitch. Piping, ducts and conduits run in furred ceilings, etc, shall be
similarly installed, except as otherwise shown. Conduits in furred ceilings and in other concealed
spaces shall be neatly grouped and racked indicating good workmanship. All conduit and pipe
openings shall be kept closed until the systems are closed with final connections.

1. All piping not directly buried in the ground shall be considered as "interior piping."



BASIC PLUMBING REQUIREMENTS 22 00 00 - 12
UTRGV SOM TBL CENTER
100% CD CONSTRUCTION SET

1.29

2. Prior to the installation of any ceiling material, gypsum, plaster, or acoustical board, the
Construction Manager shall notify the construction inspector so that arrangement can be
made for an inspection of the above ceiling area about to be "sealed" off. The Construction
Manager shall give as much advance notice as possible no less than 10 working days.

3. All above ceiling areas will be subject to a formal inspection before ceiling panels are
installed, or installation is otherwise concealed from view. All mechanical and electrical
work at and above the ceiling, including items supported by the ceiling grid, such as air
inlets or outlets and lighting fixtures, shall be complete and installed in accordance with
contract requirements, including power to lighting fixtures, fans, and other powered items.
Adequate lighting shall be provided to permit thorough inspection of all above ceiling items.
The inspection will include representatives of the following: Construction Manager and
each Subcontractor having work above the ceiling, Architect/Engineer, Physical Plant,
Resident Construction Manager's Construction Inspector(s), the Resident Construction
Manager, and Office of Facilities Planning and Construction (OFPC). Areas to be included
and time of inspection shall be coordinated with the Construction Inspector.

4. The purpose of this inspection is to verify the completeness and quality of the installation
of the air conditioning systems. the electrical systems, the plumbing systems, and any other
special above ceiling systems such as pneumatic tube, vacuum systems, fire sprinkler
piping and cable tray systems. The ceiling supports (tee bar or lath) shall be in place so
that access panel and light fixture locations are identifiable and so that clearances and
access provisions may be evaluated.

5. No ceiling materials may be installed until the resulting deficiency list from this inspection
is worked off and the Construction Inspector has given approval.

RECORDS FOR OWNER

The Contractor shall maintain a set of "blueline" prints in the Field Office for the sole purpose of
recording "installed" conditions. Daily note all changes made in these drawings in connection
with the final installation including exact dimensioned locations of all new underground utilities,
services and systems and all uncovered existing active and inactive piping outside the building.

At contract completion, the Contractor shall provide an electronic file of the revised drawings. The
contractor shall transfer the information from the "blueline” prints maintained as described above,
and turn over this neatly marked set of reproducible drawings representing the "as installed" work
to the Architect/Engineers for verification and subsequent transmittal to the Owner. The
Contractor shall refer to Division 01 of these specifications, and to the Uniform General
Conditions, for additional information. These drawings shall include as a minimum:

1. Addendum written drawing changes.

2. Addendum supplementary drawings.

3. Accurate, dimensioned locations of all underground utilities, services and systems.

4, Identification of equipment work shown on Alternates as to whether alternates were

accepted and work actually installed.
5. Change Order written drawing changes.

6. Change Order supplementary drawings.
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Electronic Media

1. The contractor shall submit three sets of discs containing all the drawings in AUTOCAD 12
or 14 format.

"As installed" plans shall bear a stamp, "stick-on decal" or lettered title block generally located in
lower right hand corner of drawing entitled "AS INSTALLED DRAWING" with Company name of
the installing trade Subcontractor and with a place for the date and the name of the responsible
company representative.

In addition to the above, the Contractor shall accumulate during the progress of the job the
following data, in duplicate, prepared in a neat brochure or packet folder and turn over to the
Architect/Engineer for review, and subsequent delivery to the Owner.

1. All warranties and guarantees and manufacturers' directions on equipment and material
covered by the Contract.

2. Two sets of operating instructions for heating and cooling and other mechanical and
electrical systems. Operating instructions shall also include recommended preventative
maintenance and seasonal changeover procedures.

3. Valve tag charts and diagrams specified herein.

4. Approved wiring diagrams and control diagrams representing "as installed" conditions.

5. Copies of approved shop drawings.

6. Any and all other data and/or drawings required as submittals during construction.

7. Repair parts list of all major items and equipment including name, address and telephone

number of local supplier or agent.

All of the above data shall be submitted to the Architect/Engineer for approval, and shall be
corrected as instructed by the Architect/Engineer prior to submission of the final request for
payment.

CUTTING AND PATCHING

General: Cut and patch walls, floors, etc., resulting from work in existing construction or by failure
to provide proper openings or recesses in new construction.

Methods of cutting: Openings cut through concrete and masonry shall be made with masonry
saws and/or core drills and at such locations acceptable to the Architect/Engineer. Impact type
equipment shall not be used except where specifically acceptable to the Architect/Engineer.
Openings in precast concrete slabs for pipes, etc., shall be core drilled to exact size.

Restoration:  All openings shall be restored to "as new" condition under the appropriate
specification section for the materials involved, and shall match remaining surrounding materials
and/or finishes.
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Masonry: Where openings are cut through masonry walls, provide and install lintels or other
structural supports to protect the remaining masonry. Adequate supports shall be provided during
the cutting operation to prevent any damage to the masonry occasioned by the operation. All
structural members, supports, etc., shall be of the proper size and shape, and shall be installed
in a manner acceptable to the Architect/Engineer.

Plaster: All plumbing work in areas containing plaster shall be completed prior to the application
of the finish plaster coat. Cutting of finish plaster coat will not be permitted.

Special Note: No cutting, boring, or excavating that will weaken the structure shall be undertaken.
EXCAVATION, TRENCHING AND BACKFILL

Excavation (See Divisions 00 and 01 for special requirements related to excavation and
trenching.):

1. The mechanical subcontractors shall perform all excavations of every description, for their
installations and of whatever substances encountered, to the depths indicated on the
drawings and/or required for the installation of piping, utility systems, etc. All exterior lines
shall be installed with a minimum cover of 24,” unless otherwise indicated. Generally, more
cover shall be provided if grade will permit. All excavation materials not required for backfill
or fill shall be removed and wasted as acceptable to the Construction Inspector. All
excavations shall be made only by open cut. The banks of trenches shall be kept as nearly
vertical as possible and where required, shall be properly sheeted and braced. Trenches
shall be not less than 12" wider nor more than 16" wider than the outside edges of the pipe
to be laid therein, and shall be excavated true to line so that a clear space not less than 6"
nor more than 8" in width is provided on each side of the pipe. For sewers, the maximum
width of trench specified applies to the width at and below the level of the pipe, and may
be made as wide as necessary for sheeting and bracing and proper installation of the
work.

2. The bottom of trenches shall be accurately graded to provide proper fall and uniform
bearing and support for each section of the pipe on undisturbed soil or 2" of sand fill at
every point along its entire length, except for portions of the pipe sections where it is
necessary to excavate for bell holes and for the proper sealing of pipe joints. Bell holes
shall be dug after the trench bottom has been graded. Where inverts are not shown,
grading shall be determined by the International Plumbing Code for the service intended
and the size used. Bell holes for hub and spigot pipe joints shall be 12" in depth below the
trench bottom and shall extend from a point 6" back of the face of the bell. Such bell holes
shall be of sufficient width to provide ample room for caulking. Bell holes for sewer tile and
water pipe shall be excavated only to an extent sufficient to permit accurate work in the
making of the joints and to insure that the pipe, for a maximum of its length, will rest upon
the prepared bottom of the trench. Depressions for joints other than bell-and-spigot shall
be made in accordance with the recommendations of the joint manufacturer for the
particular type of joint used. Special pipe beds shall be provided as specified hereinafter.



BASIC PLUMBING REQUIREMENTS 22 00 00 - 15
UTRGV SOM TBL CENTER
100% CD CONSTRUCTION SET

The lower 4" of the pipe trenches measuring from an overhead line set parallel to the grade
line of the sewer shall be excavated only a few feet in advance to the pipe laying, by
workers especially skilled in this type of work. Where damage is likely to result from
withdrawing sheeting, the sheeting shall be left in place. Except at locations where
excavation of rock from the bottom of trenches is required, care shall be taken not to
excavate below the depths required. Where rock excavation is required, the rock shall be
excavated to a minimum overdepth of 6" below the trench depths specified. The overdepth
rock excavation and all excess trench excavation shall be backfilled with sand. Whenever
wet or otherwise unstable soil is incapable of properly supporting the pipe is encountered
in the trench bottom, such soil shall be removed to a depth and for the trench lengths
required, and then backfilled to trench bottom grade, as hereinafter specified, with sand.

All grading in the vicinity of excavation shall be controlled to prevent surface ground water
from flowing into the excavations. Any water accumulated in the excavations shall be
removed by pumping or other acceptable method. During excavation, material suitable for
backfilling shall be stacked in an orderly manner a sufficient distance back from edges of
trenches to avoid overloading and prevent slides or cave-ins. Material unsuitable for
backfilling shall be wasted and removed from the job site as directed by the Construction
Inspector.

All shoring and sheeting required to perform and protect the excavations and to safeguard
employees and/or adjacent structures shall be provided.

Excavate as required under the building in order that all piping, etc., shall clear the ground
surface a minimum of 12" for a distance of 24" on either side. Edges of such excavations
shall slope at an angle of not over 45 degrees with the horizontal unless otherwise
approved by the Construction Inspector. The bottom of such excavation shall be graded
to drain in a manner acceptable to the Construction Inspector.

Trenches for cast iron drain, storm water and sewer lines inside the building shall be
properly excavated, following, in general, the procedures set out for exterior lines. Where
floors are to be poured over these lines, they shall be backfilled, tamped and settled with
water. Where no flooring is to cover the lines, they shall be backfilled to form a level grade.

All surplus materials removed in these trenching operations becomes the property of the
contractor, and shall be disposed of at the expense of the contractor, at a legal disposal
site, off of the campus.

Backfilling

1.

Trenches shall not be backfilled until all required tests are performed and until the piping,
utilities systems, etc., as installed are certified by the Owner's inspector to conform to the
requirements specified hereinafter. The trenches shall be carefully backfilled with sand to
a depth of 12 inches above the top of the pipe. The next layer and subsequent layers of
backfill may be excavated materials approved for backfilling, consisting of earth, loam,
sandy clay, sand and gravel, soft shale, or other approved materials free from large clods
of earth or stones larger than 1 1/2" in diameter, flooded until the pipe has cover of not less
than one foot. The remainder of the backfill material shall then be thrown into the trenches,
moistened, and tamped or flooded in one-foot layers. Blasted rock, broken concrete or
pavement, and large boulders shall not be used as backfill material. Any trenches
improperly backfilled, or where settlement occurs, shall be reopened to the depth required
for proper compaction, then refilled and mounded over, and smoothed off.
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2. Backfill under concrete slabs-on-fill shall be as specified above, shall be gravel, or shall be
other such materials more suitable for the application. Installation and compaction shall
be as required for compatibility with adjacent materials.

Opening and Re-closing Pavement and Lawns: Where excavation requires the opening of
existing walks, streets, drives, other existing pavement, or lawns, such surfaces shall be cut as
required to install new lines and to make new connections to existing lines. The sizes of the cut
shall be held to a minimum, consistent with the work to be accomplished. After the installation of
the new work is completed and the excavation has been backfilled and flooded, the area shall be
patched, using materials to match those cut out. The patches shall thoroughly bond with the
original surfaces and shall be level with them, and shall meet all the requirements established by
the authorities having jurisdiction over such areas.

Excavation in Vicinity of Trees: All trees including low hanging limbs within the immediate area
of construction shall be adequately protected to a height of at least 5 ft. to prevent damage from
the construction operations and/or equipment. All excavation within the outermost limb radius of
all trees shall be accomplished with extreme care. All roots located within this outermost limb
radius shall be brought to the attention of the Construction Inspector before they are cut or
damaged in any way. The Construction Inspector will give immediate instructions for the
disposition of it. All stumps and roots encountered in the excavation, which are not within the
outermost limb radius of existing trees, shall be cut back to a distance of not less than 18" from
the outside of any concrete structure or pipeline. No chips, parts of stumps, or loose rock shall
be left in the excavation. Where stumps and roots have been cut out of the excavation, clean
compacted dry bank sand shall be backfilled and tamped.

ACCESS DOORS

General: This Contractor shall provide wall or ceiling access doors for unrestricted access to all
concealed items of mechanical equipment or devices.

Doors: Access doors mounted in painted surfaces shall be of Milcor (Inland-Ryerson
Construction Products Company) manufacture, Style K for plastered surfaces and Style M or DW
for non-plastered surfaces. The Style K doors shall be set so that the finished surface of the door
is even with the finished surface of the adjacent finishes. Access doors mounted on tile surfaces
shall be of similar construction as noted above, except they shall be of stainless steel materials.
Access doors shall be a minimum of 12" x 12" in size.

OPERATION PRIOR TO COMPLETION

When any piece of plumbing equipment is operable and it is to the advantage of the Contractor
to operate the equipment, he may do so, providing that he properly supervises the operation, and
has the Project Manager or Construction Inspector's written permission to do so. The warranty
period shall, however, not commence until the equipment is operated for the beneficial use of the
Owner, or date of substantial completion, whichever occurs first.

Regardless of whether or not the equipment has or has not been operated, the Contractor shall
properly clean the equipment, install clean filter media, properly adjust, and complete all
deficiency list items before final acceptance by the Owner. The date of acceptance and
performance certification will be the same date.
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EXISTING FACILITIES

The Contractor shall be responsible for loss or damage to the existing facilities caused by him
and his workers, and shall be responsible for repairing or replacing such loss or damage. The
Contractor shall send proper notices, make necessary arrangements, and perform other services
required for the care, protection and in service maintenance of all plumbing, heating, air
conditioning, and ventilating services for the new and existing facilities. The Contractor shall erect
temporary barricades, with necessary safety devices, as required to protect personnel from injury,
removing all such temporary protection upon completion of the work.

The Contractor shall provide temporary or new services to all existing facilities as required to
maintain their proper operation when normal services are disrupted as a result of the work being
accomplished under this project.

Where existing construction is removed to provide working and extension access to existing
utilities, Contractor shall remove doors, piping, conduit, outlet boxes, wiring, light fixtures, air
conditioning ductwork and equipment, etc., to provide this access and shall reinstall them upon
completion of work in the areas affected.

Where partitions, walls, floors, or ceilings of existing construction are indicated to be removed, all
Contractors shall remove and reinstall in locations approved by the Architect/Engineer all devices
required for the operation of the various systems installed in the existing construction. This is to
include but is not limited to temperature controls system devices, electrical switches, relays,
fixtures, piping, etc.

Outages of services as required by the new installation will be permitted but only at a time
approved by the Owner. The Contractor shall allow the Owner two weeks in order to schedule
required outages. The time allowed for outages will not be during normal working hours unless
otherwise approved by the Owner. All costs of outages, including overtime charges, shall be
included in the contract amount.

DEMOLITION AND RELOCATION

The Contractor shall modify, remove, and/or relocate all materials and items so indicated on the
drawings or required by the installation of new facilities. All removals and/or dismantling shall be
conducted in a manner as to produce maximum salvage. Salvage materials shall remain the
property of the Owner, and shall be delivered to such destination or otherwise disposed of as
directed by the Owner. Materials and/or items scheduled for relocation and which are damaged
during dismantling or reassembly operations shall be repaired and restored to good operative
condition. The Contractor may, at his discretion, and upon the approval of the Owner, substitute
new materials and/or items of like design and quality in lieu of materials and/or items to be
relocated.

All items that are to be relocated shall be carefully removed in reverse to original assembly or
placement and protected until relocated. The Contractor shall clean and repair and provide all
new materials, fittings, and appurtenances required to complete the relocations and to restore to
good operative order. All relocations shall be performed by workers skilled in the work and in
accordance with standard practice of the trades involved.

When items scheduled for relocation and/or reuse are found to be in damaged condition before
work has been started on dismantling, the Contractor shall call the attention of the Owner to such
items and receive further instructions before removal. Items damaged in repositioning operations
are the Contractor's responsibility and shall be repaired or replaced by the Contractor as approved
by the Owner, at no additional cost to the Owner.
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Service lines and wiring to items to be removed, salvaged, or relocated shall be removed to points
indicated on the drawings, specified, or acceptable to the Owner. Service lines and wiring not
scheduled for reuse shall be removed to the points at which reuse is to be continued or service
is to remain. Such services shall be sealed, capped, or otherwise tied off or disconnected in a
safe manner acceptable to the Owner. All disconnections or connections into the existing facilities
shall be done in such a manner as to result in minimum interruption of services to adjacent
occupied areas. Services to existing areas or facilities that must remain in operation during the
construction period shall not be interrupted without prior specific approval of the Owner as
hereinbefore specified.

CHECKING AND TESTING MATERIALS AND/OR EQUIPMENT

Before the work is accepted, an authorized representative of the manufacturer of the installed
materials and/or equipment shall personally inspect the installation and operation of his materials
and/or equipment to determine that it is properly installed and in proper operating order. The
qualifications of the representative shall be appropriate to the technical requirements of the
installation. The qualifications of the representative shall be submitted to the owner for approval.
The decision of the owner concerning the appropriateness of the representative shall be final.
Testing and checking shall be accomplished during the course of the work where required by
work being concealed, and at the completion of the work otherwise. In addition, the Construction
Manager shall submit to the Architect/Engineer a signed statement from each representative
certifying as follows: "I certify that the materials and/or equipment listed below have been
personally inspected by the undersigned authorized manufacturer’s representative and is
properly installed and operating in _accordance with the manufacturer's
recommendations.”

Check inspections shall include plumbing equipment, insulation, controls and such other items
hereinafter specified or specifically designated by the Architect/Engineer.

TESTS

The Construction Manager shall make, at no additional cost to the Owner, any tests deemed
necessary by the inspection departments having jurisdiction, and in the National Fire Protection
Association, ASTM, etc. Standards listed. The Construction Manager shall provide all equipment,
materials, and labor for making such tests. Reasonable amounts of fuel and electrical energy
costs for system tests will be paid by the Owner. Fuel and electrical energy costs for system
adjustment and tests that follow beneficial occupancy by the Owner will be borne by the Owner.

Additional tests specified hereinafter under the various specification sections shall be made.
The Construction Inspector shall be notified in writing at least 10 working days prior to each test
and other specification requirements requiring action on the part of the Construction Inspector.
All equipment shall be placed in operation and tested for proper automatic control requirements
before the balancing agency starts their work.

Maintain Log of Tests as hereinafter specified.

See specifications hereinafter for additional tests and requirements.
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LOG OF TESTS

All tests shall have pertinent data logged by the Construction Manager at the time of testing. Data
shall include date, time, personnel, description, and extent of system tested, test conditions, test
results, specified results, and other pertinent data. Data shall be delivered to the
Architect/Engineer as specified under "Requirements for Final Acceptance." All Test Log entries
shall be legibly signed by the Project Construction Manager or his authorized job superintendent.

COOPERATION AND CLEANUP

It shall be the responsibility of each trade to cooperate fully with the other trades on the job to
help keep the job site in a clean and safe condition. At the end of each day's work, each trade
shall properly store all of his tools, equipment and materials and shall clean his debris from the
job. Upon the completion of the job, each trade shall immediately remove all of his tools,
equipment, any surplus materials and all debris caused by that portion of the work.

CLEANING AND PAINTING

All equipment, piping, insulation, etc., furnished and installed in exposed areas under Division 22
of these specifications and as hereinafter specified shall be cleaned, prepared, and painted
according to the following specification.

All purchased equipment furnished by the mechanical and electrical subcontractors shall be
delivered to the job with a suitable factory protective finish with the colors hereinafter specified.
The following materials shall not be painted: copper, galvanized metal, stainless steel, fiberglass,
PVC, CPVC and PVDF.

Before painting, materials and equipment surfaces shall be thoroughly cleaned of cement, plaster,
and other foreign materials, and all oil and grease spots shall be removed. Such surfaces shall
be carefully wiped and all cracks and corners scraped out. Exposed metalwork shall be carefully
brushed down with the steel brushes to remove rust and other spots and left smooth and clean.

Color of finish painting in Mechanical Rooms shall be painted in accordance with The University
of Texas Standard Color Schedule for machinery spaces using Pratt and Lambert, Inc.'s "Effector"
enamel, or approved equal. For painting purposes, the equipment and piping inside of built-up
air handling units shall be painted the same as if they were within the walls of a Mechanical Room.
Two coats shall be applied with a light tint first coat and deep color for final coat. Colors shall be
as follows:
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ITEM COLOR "P and L" PAINT NUMBER
Equipment Bases Light Green YG493M (Winter Pear)
Equipment Green YG511Y (Biscay Green)
Piping (Insulated Light Gray B798M (London Fog)
and Uninsulated)

Hanger Rods Same as "Piping" above

Metal Exposed to Same as "Piping" above,

High Temperatures high temp rated

Atmospheric Same as "Piping" above

Relief Line

Valve Hand Wheels Blue B726M (Siam Blue)
Pump Couplings and Safety Yellow Y361M (Daisy Yellow)

Fuel Gas Piping
(including natural
gas, LPG, etc.)

Fire Protection Safety Red R131R (Vibrant Red)
Equipment and Piping

NOTE THAT THE PAINT SPECIFIED ABOVE IS INCLUDED FOR PURPOSES OF ESTABLISHING
A QUALITY THAT SHALL BE USED ON THIS PROJECT. THE PROPOSED PAINT SHALL BE
SUBMITTED, AND ALTERNATIVES WILL BE CONSIDERED USING THE SUBMITTAL
PROCEDURES SPECIFIED IN THIS DOCUMENT.

E. Jacketing on insulation shall not be painted.

F. No nameplates on equipment shall be painted, and suitable protection shall be afforded to the
plates to prevent their being rendered illegible due to the painting operation.

G. Scope of painting for Divisions 22--work in areas other than those defined as "exposed" is as
follows:

1. All uncovered steel pipe, supports, exposed pipe and hanger rod threads, and hangers in
underfloor spaces shall be cleaned and painted with two coats of Tropical Paint Co. No.
77-black asphaltic emulsion. Galvanized steel and copper lines in these spaces shall not
be painted.

2. All fuel piping (natural gas, LPG, etc.) piping shall be painted whether concealed or
exposed, in all areas of the project without exception. Fuel piping shall be painted safety
yellow, and fire protection piping shall be painted safety red. These "safety" colors shall
be as defined by OSHA.
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3. If insulated, the piping shall be primed, only, prior to insulation, and the insulation jacketing
shall be painted as specified for piping. The requirements of this paragraph are "primary"
and have priority over any conflicting specification or instruction, should a conflict in the
Construction Documents exist.

In addition to painting in mechanical rooms, materials, piping, plumbing, supports, foundations,
equipment and appurtenances installed by the subcontractors in exposed areas shall be finish
painted with two coats of Pratt and Lambert, Inc.'s "Effector" enamel of color selected by the
Architect/Engineer.

Additional areas to be defined as "exposed" for purposes of painting, are defined as follows: (Note
that paragraph 1.3.10 of this section defines exposed areas for the balance of the project. The
areas listed below are to be painted in addition to exposed areas as previously defined.)

The surfaces to be finish painted shall first be prepared as follows:

1. On canvas finishes pretreat as specified above. Insulated surfaces having vapor barrier
jacket exposed to view shall first be painted with one (1) coat of sealer.

2. Galvanized and black steel surfaces shall first be painted with one (1) coat of P&L
galvanized metal primer. Primer may be eliminated on concealed fire and gas piping.

3. Aluminum surfaces shall first be painted with one (1) coat of P&L zinc chromate primer.
(See Section 1.51.5)

4, Cast iron pipe shall first be primed with a "non-bleed" primer.
5. Il plumbing systems shall be painted to match architectural and structural systems in

exposed area except fire protection and gas systems which shall be painted with their
safety system colors.

PART 2 - PRODUCTS

21

A.

w

GENERAL

All materials shall meet or exceed all applicable referenced standards, federal, state and local
requirements, and conform to codes and ordinances of authorities having jurisdiction.

All equipment installed shall have local representation, local factory authorized service, and a
local stock of repair parts.

All materials, unless otherwise specified, shall be new, free from all defects, suitable for the
intended use and of the best quality of their respective kinds. Materials and equipment shall be
installed in accordance with the manufacturer's recommendations and the best standard practice
for the type of Work involved. All Work shall be executed by plumbers skilled in their respective
trades, and the installations shall provide a neat, precise appearance. Materials and/or equipment
damaged in shipment or otherwise damaged prior to installation shall not be repaired at the job
Site but shall be replaced with new materials and/or equipment.

Materials and equipment manufactured domestically are preferred when possible. Materials and
equipment that are not available from a domestic manufacturer may be supplies by a non-
domestic manufacturer provided they fully comply with Contract Documents.

Prevention of Rust: Standard factory finish will be acceptable on equipment specified by model
number; otherwise, surfaces of ferrous metal shall be given a rust inhibiting coating.
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2.2

2.3

2.4

A.

B.

C.

A.

B.

C.

A.

NAMEPLATES

Each major component of equipment shall have a manufacturer's nameplate, address, and model
number on the nameplate, securely attached to the equipment. All data on nameplates shall be
legible at the time of Final Inspection.

Nameplate Fasteners: Fasten nameplates to the front of equipment only by means of stainless
steel self-tapping screws. Stick-ons or adhesives will not be allowed unless the NEMA enclosure
rating is compromised, then only epoxy adhesive shall be used to attach nameplates.

Nameplate Information: In general, the following information is to be provided for the types of
electrical components or enclosures supplied with equipment.

1. Individual Starters, Contactors, Disconnect Switches, and Similar Equipment: Identify the
device, and voltage characteristics source and load served.

WALL, FLOOR AND CEILING PLATES (ESCUTCHEONS)

Except as otherwise noted, provide stainless steel or chrome plated brass floor and ceiling plates
around all pipes, passing exposed through walls, floors or ceilings, in any spaces except
underfloor and plenum spaces.

Plates shall be sized to fit snugly against the outside of the pipe or against the insulation on lines
that are insulated and positively secured to such pipe or insulation.

For finished ceiling installation, secure escutcheons to ceiling with escutcheon fasteners.
ROOF PENETRATIONS AND FLASHING

Pipe sleeves, pitch pockets and flashings compatible with the roofing installation shall be provided
and installed for all roof penetrations by a contractor qualified in such Work. Installation shall
comply with the Contract Documents and with FM General Data Sheets 1-28, 1-29, 1-31 & 1-49
along with the FM approval guide.

PART 3 - EXECUTION

3.1

3.2

A.

B.

A.

PIPE PRESSURE TESTS

The following lines shall be tested at the stated pressure for the length of time noted:

Testing Testing Pressure Time in
Service Medium (PSIG) Hours
Domestic Hot & Cold-Water Water 150 24
Sanitary & Storm Piping Water Fill to top 24

Where leaks occur, the pipe shall be repaired, and the tests repeated. No leaks shall be corrected
by peening. Defective piping and joints shall be removed and replaced.

PREPARATION

Cooperate with trades of adjacent, related or affected materials or operations, and with trades
performing continuations of this Work in order to effect timely and accurate placing of Work and
to coordinate, in proper and correct sequence, the Work of such trades.
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All equipment shall be installed in a manner to permit access to all surfaces. All valves, motors,
drives, filters, and other accessory items shall be installed in a position to allow removal for service
without disassembly of another part.

Space Requirements:

1. Consider space limitations imposed by contiguous Work in location of equipment and
material. Do not provide equipment or material which is not suitable in this respect.

2. Make changes in material and equipment locations of up to five (5) feet, to allow for field
conditions prior to actual installation, and as directed by the Architect/Engineer at no
additional cost to the Owner.

Contractor shall note that the electrical design and Drawings are based on the equipment
scheduled and indicated on the Drawings. Should any equipment be provided requiring changes
to the electrical design, the required electrical changes shall be made at no cost to the Owner.

INSTALLATION

Installation shall meet or exceed all applicable federal, state and local requirements, referenced
standards and conform to codes and ordinances of authorities having jurisdiction.

All installation shall be in accordance with manufacturer’s published recommendations.

Piping may be run exposed in rooms typically without ceilings such as mechanical rooms, janitor's
closets, tight against pan soffits in exposed "tee" structures, or storage spaces, but only where
necessary. Shutoff and isolation valves shall be easily accessible. All exposed piping shall be
run in the most aesthetic, inconspicuous manner, and parallel or perpendicular to the building
lines.

All pipe, shall be cut accurately to measurements established at the building and shall be worked
into place without springing or forcing. All pipes run exposed equipment rooms shall be installed
parallel to the building lines, except that piping shall be sloped to obtain the proper pitch. Piping
run in furred ceilings, etc., shall be similarly installed, except as otherwise shown. All pipe
openings shall be kept closed until the systems are closed with final connections.

1. All piping not directly buried in the ground shall be considered as "interior piping.”

2. All above ceiling areas will be subject to a formal inspection before ceiling panels are
installed, or installation is otherwise concealed from view. All plumbing work at and above
the ceiling, including items supported by the ceiling grid, shall be complete and installed in
accordance with contract requirements. Adequate lighting shall be provided to permit
thorough inspection of all above ceiling items. The inspection will include representatives
of the following: General Contractor and each Subcontractor having work above the
ceiling, Architect/Engineer, Physical Plant, Resident Construction Manager’s Construction
Inspector(s) and the Project Manager, Areas to be included and time of inspection shall be
coordinated with the Construction Inspector.

3. The purpose of this inspection is to verify the completeness and quality of the installation
of the plumbing systems, and any other special above ceiling systems such as vacuum
systems. The ceiling supports (tee bar or lath) shall be in place so that access panel and
light fixture locations are identifiable and so that clearances and access provisions may be
evaluated.

4. No ceiling materials may be installed until the resulting deficiency list from this inspection
is worked off and the Construction Inspector has given approval.
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3.4

Prior to the installation of any ceiling material, gypsum, plaster or acoustical board, the Contractor
shall notify Project Manager so that arrangement can be made for an inspection of the above-
ceiling area about to be "sealed" off. The Contractor shall provide written notification to the Owner
at least five (5) calendar days or as agreed by owner prior to the inspection.

Precedence of Materials:

1. The Specifications determine the nature and setting of materials and equipment. The
Drawings establish quantities, dimensions and details.

2. If interference is encountered, the following installation precedence of materials shall guide
the Contractor to determine which trade shall be given the "Right of Way":

a. Building lines

b. Structural members

C. Structural support frames supporting ceiling equipment
d. Electric tracked vehicle system

e. Pneumatic trash and linen system

f. Pneumatic tube system

g. Soil and drain piping

h. Vent piping

i. Supply, return and outside air ductwork
j- Exhaust ductwork

K. HVAC water and steam piping

l. Condensate piping

m. Fire protection piping

n. Domestic water (cold and hot, softened, treated)
0. Electrical conduit
3. Coordinate fire suppression, plumbing and HVAC systems with transport systems as

required to maintain transport system right-of-way.
TESTING

The Contractor shall make, at no additional cost to the Owner, any tests deemed necessary by
the inspection departments having jurisdiction, and in the National Fire Protection Association,
ASTM, etc. Standards listed. The Contractor shall provide all equipment, materials, and labor
for making such tests. Reasonable amounts of fuel and electrical energy costs for system tests
will be paid by the Owner. Fuel and electrical energy costs for system adjustment and tests that
follow beneficial occupancy by the Owner will be borne by the Owner.
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The Contractor shall execute, at no additional cost to the Owner, any tests required by the Owner
or the National Fire Protection Association, ASTM, etc. Standards listed. The Contractor shall
provide all equipment, materials and labor for making such tests. The Owner will pay reasonable
amounts of fuel and electrical energy costs for system tests. Fuel and electrical energy costs for
system adjustment and tests, which follow Substantial Completion by the Owner, will be borne by
the Owner.

All tests shall have pertinent data logged by the Contractor at the time of testing. Data shall
include date, time, personnel, description, and extent of system tested, test conditions, test
results, specified results, and other pertinent data. Data shall be delivered to the
Architect/Engineer as specified under "Requirements for Final Acceptance.” All Test Log entries
shall be legibly signed by the Project Contractor or his authorized job superintendent.

Notify the Project Manager and the Architect/Engineer in writing at least five days calendar
days or as agreed by owner prior to each test and prior to other Specification requirements
requiring the Project Manager and Architect/Engineer to observe and/or approve tests.

All tests shall have pertinent data logged by the Contractor at the time of testing. Data shall
include date, time, personnel performing, observing and inspecting, description of the test and
extent of system tested, test conditions, test results, specified results an other pertinent data.
Data shall be delivered to the Architect/Engineer as specified under "Requirements for Final
Acceptance." The Contractor or Contractor’s authorized job superintendent shall legibly sign all
Test Log entries.

The Construction Inspector shall be notified in writing at least 5 working days or approved by
owner prior to each test and other specification requirements requiring action on the part of the
Construction Inspector. All equipment shall be placed in operation and tested for proper
automatic control requirements before the balancing agency starts their work.

Maintain Log of Tests as hereinafter specified.
See specifications hereinafter for additional tests and requirements.

Refer to Commissioning Specification Sections for additional Start-up, prefunctional and
operational checkout, and for functional performance test procedures.

TRAINING

Operating and Maintenance Manuals and instruction shall be provided as specified under the
Division 01 Section entitled “Project Closeout Procedures.”

Specific training and operating instructions for individual equipment components shall be as
specified in the individual Specification Sections.

END OF SECTION 22 00 00
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SECTION 22 05 13 = PLUMBING MOTORS

PART 1 - GENERAL

1.1

1.2

1.3

1.4

1.5

A.

B.

w

m o o » »

THE FOLLOWING SECTIONS ARE TO BE INCLUDED AS IF WRITTEN HEREIN:
Section 22 00 00 — Basic Plumbing Requirements

Section 22 05 29 — Plumbing Supports and Sleeves

Section 22 05 53 — Plumbing Identification

SECTION INCLUDES

Single phase electric motors

Three phase electric motors

The Contractor shall provide all motors required for equipment supplied under this Division of the
work

RELATED WORK

Section 22 11 23 - Plumbing Equipment

Section 22 13 16.A - Plumbing Specialties

REFERENCES

AFBMA 9 - Load Ratings and Fatigue Life for Ball Bearings
AFBMA 11 - Load Ratings and Fatigue Life for Roller Bearings
ANSI/IEEE 112 - Test Procedure for Polyphase Induction Motors and Generators
ANSI/NEMA MG 1 - Motors and Generators

ANSI/NFPA 70 - National Electrical Code

SUBMITTALS

Submit product data under provisions of Section 22 00 00

Submit test results verifying nominal efficiency and power factor for motors 1 horsepower and
larger.

Submit manufacturer's installation instructions under provisions of Section 22 00 00
OPERATION AND MAINTENANCE DATA
Submit operation and maintenance data under provisions of Section 22 00 00

Include assembly drawings, bearing data including replacement sizes, and lubrication
instructions.
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1.7

1.8

1.9

1.1

A.

A.

A.

B.

C.

0

A.

B.

QUALIFICATIONS

Manufacturer: Company specializing in manufacture of electric motors for commercial use, and
their accessories, with minimum three years documented product development, testing, and
manufacturing experience.

REGULATORY REQUIREMENTS

Conform to ANSI/NFPA 70.

DELIVERY, STORAGE, AND HANDLING

Deliver products to site under provisions of Section 22 00 00.

Store and protect products under provisions of Section 22 00 00.

Protect motors stored on site from weather and moisture by maintaining factory covers and
suitable weather-proof covering. For extended outdoor storage, remove motors from equipment
and store separately.

WARRANTY

Provide five year manufacturer's warranty under provisions of Section 22 00 00.

Warranty: Include coverage for motors 1 horsepower and larger.

PART 2 - PRODUCTS

21

A.

B.

C.

D.

E.

GENERAL CONSTRUCTION AND REQUIREMENTS

All materials shall meet or exceed all applicable referenced standards, federal, state and local
requirements, and conform to codes and ordinances of authorities having jurisdiction.

Electrical Service: Refer to Drawing schedules for required electrical characteristics.

Design for continuous operation in 40 degrees C environment and for temperature rise in
accordance with ANSI/NEMA MG 1 limits for insulation class, Service Factor and motor enclosure

type.

1. Open Drip-proof Motors: Design for a service factor of 1.15 and a 90 degrees C
temperature measured above 40 degrees C room ambient .

2. Totally Enclosed Motors: Design for a service factor of 1.00 and an 80 degrees C maximum
temperature rise in the same conditions.

Visible Stainless Steel Nameplate: Indicating motor horsepower, voltage, phase, cycles, RPM,
full load amps, locked rotor amps, frame size, manufacturer’'s name and model number, Service
Factor, Power Factor, efficiency.

Electrical Connection: Conduit connection boxes, threaded for conduit. For fractional horsepower
motors where connection is made directly, provide threaded conduit connection in end frame.
Provide adequately sized metal electrical connection box for conduit connection.
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Motors shall be built in accordance with the latest ANSI, IEEE and NEMA Standards and shall be
fully coordinated with the equipment served, shall be of sizes and electrical characteristics
scheduled and of approved manufacturer as listed below or of the same manufacturer as the
equipment which they serve. Nameplate rating of motors shall match the characteristics
scheduled.

All motors shall be designed for normal starting torque unless the driven machine requires high
starting torque and shall be selected for quiet operation, free from magnetic hum.

All motors shall be provided with adequately sized electrical connection box with threaded hub
for attachment of flexible conduit, unless bus duct connection is indicated. Where motors are
connected to driven equipment by the use of a V-belt drive, they shall be furnished with adjustable
rails.

Dynamic Balance shall be no greater than the vibration limits of the driven equipment as defined
in the specifications.

All motors shall be provided with all copper windings, terminal wiring, and copper or bronze lugs.
AL/CU rated connectors are not allowed.

SINGLE PHASE POWER - SPLIT PHASE MOTORS

Starting Torque: Less than 150 percent of full load torque.
Starting Current: Up to seven times full load current.

Breakdown Torque: Approximately 200 percent of full load torque.

Drip-proof Enclosure: Class A (50 degrees C temperature rise) insulation, NEMA Service Factor,
pre-lubricated sleeve or ball bearings.

Enclosed Motors: Class A (50 degrees C temperature rise) insulation, 1.0 Service Factor, pre-
lubricated ball bearings.

Single phase motors, in general, shall be less than 3/4 horsepower and shall be permanent split
phase, capacitor start, induction run, 120 volt, 60 hertz motors with drip-proof enclosures except
as hereinafter specified. These motors shall have built-in thermal overload protection with
automatic reset, and shall be rated for temperature rise as hereinbefore specified for 3-phase
motors.

SINGLE PHASE POWER - PERMANENT-SPLIT CAPACITOR
Starting Torque: Exceeding one fourth of full load torque.
Starting Current: Up to six times full load current.

Multiple Speed: Through tapped windings.

Open Drip-proof or Enclosed Air Over Enclosure: Class A (50 degrees C temperature rise)
insulation, minimum 1.0 Service Factor, pre-lubricated sleeve or ball bearings, automatic reset
overload protector.

Single phase motors, in general, shall be less than 3/4 horsepower and shall be permanent split
phase, capacitor start, induction run, 120 volt, 60 hertz motors. These motors shall have built-in
thermal overload protection with automatic reset, and shall be rated for temperature rise as
hereinbefore specified for 3-phase motors.
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2.4

mo o ®m »

2.5
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SINGLE PHASE POWER - CAPACITOR START MOTORS
Starting Torque: Three times full load torque.

Starting Current: Less than five times full load current.

Pull-up Torque: Up to 350 percent of full load torque.

Breakdown Torque: Approximately 250 percent of full load torque.

Motors: Capacitor in series with starting winding; capacitor-start/capacitor-run motors shall have
two capacitors in parallel with run capacitor remaining in circuit at operating speeds.

Enclosures shall be of the open drip-proof type with a service factor of 1.15 and Class B insulation
rated at 90 degrees C temperature rise measured above 40 degrees C room ambient condition
at full load, unless otherwise noted.

Enclosed Motors: Class A (50 degrees C temperature rise) insulation, 1.0 Service Factor, pre-
lubricated ball bearings.

Single phase motors, in general, shall be less than 3/4 horsepower and shall be permanent split
phase, capacitor start, induction run, 120 volt, 60 hertz motors. These motors shall have built-in
thermal overload protection with automatic reset, and shall be rated for temperature rise as
hereinbefore specified for 3-phase motors.

THREE PHASE POWER - SQUIRREL CAGE MOTORS

Enclosures shall be of the open drip-proof type with a service factor of 1.15 (motor shall not run
in Service Factor under normal operating conditions), and Class B insulation rated at 90 degrees
C temperature rise measured above 40 degrees C room ambient condition at full load, unless
otherwise noted.

In general, all motors 3/4 horsepower and larger, unless smaller motors are indicated to be
supplied as 3-phase, shall be 3-phase and shall be squirrel cage high efficiency induction type
with standard NEMA frame sizes.

Motors 1 HP and larger shall have integral frames.
Starting Torque: Between one and one and one-half times full load torque.
Starting Current: Six times full load current.

Power Output, Locked Rotor Torque, Breakdown or Pullout Torque: NEMA Design B
Characteristics.

Design, Construction, Testing, and Performance: Conform to ANSI/NEMA MG 1 for Design B
motors.

Insulation System: NEMA Class B or better.

Testing Procedure: In accordance with ANSI/IEEE 112, Test Method B. Load test motors to
determine freedom from electrical or mechanical defects and compliance with performance data.
Test and balance motors to limits defined in 2.01J.

Motor Frames: NEMA standard T-frames of steel, aluminum, or cast iron with end brackets of
cast iron or aluminum with steel inserts.
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Thermistor System (Motor Frame Sizes 254T and Larger): Three PTC thermistors imbedded in
motor windings and epoxy encapsulated solid state control relay for wiring into motor starter; refer
to Division 26.Bearings: Ball or roller type, double shielded with continuous grease relief to
accommodate excessive pressure caused by thermal expansion or over lubrication. All motor
bearings shall be factory pre-packed with a non-detergent lubricant, and shall be provided with
lubrication fitting arranged to provide easy access when installed on the driven apparatus except
as noted hereinafter. Permanently lubricated factory-sealed motors may be provided in fractional
HP sizes only where they are an integral part of a piece of approved apparatus. All bearings shall
be designed for L-10, 200,000 hour minimum life hours of continuous service. Calculate bearing
load with NEMA minimum V- belt pulley with belt center line at end of NEMA standard shaft
extension. Stamp bearing sizes on nameplate.

Sound Power Levels: Refer to ANSI/NEMA MG 1.

Part Winding Start Where Indicated: Use part of winding to reduce locked rotor starting current to
approximately 60 percent of full winding locked rotor current while providing approximately 50
percent of full winding locked rotor torque.

Weatherproof Epoxy Sealed Motors (Where Indicated): Epoxy seal windings using vacuum and
pressure with rotor and starter surfaces protected with epoxy enamel. Bearings shall be double
shielded with waterproof non-washing grease.

Nominal Efficiency: Meet or exceed values per 22 05 13-3.03 at full load and rated voltage when
tested in accordance with ANSI/IEEE 112.

Nominal Power Service Factor: Meet or exceed values per 22 05 13-3.02 at full load and rated
voltage when tested in accordance with ANSI/IEEE 112.

Motors 1 HP and larger shall be provided with a copper frame grounding lug of hydraulic
compression design, for installation by the electrical subcontractor.

Motors smaller than 10 hp shall be provided with shaft grounding device when operated by a
VED.

Motors 10hp and larger shall be inverter duty rated and shall be provided with shaft grounding
device.

STARTING EQUIPMENT:

Each motor shall be provided with proper starting equipment. This equipment, unless hereinafter
specified or scheduled to the contrary, shall be provided by the trade furnishing the motor. All
motor starting equipment provided by any one trade shall be of the same manufacture unless
such starting equipment is an integral part of the equipment on which the motor is mounted. The
Mechanical Subcontractor shall furnish all starters for Division 23 work, except those starters
scheduled to be provided in Division 26.

Motor starters shall conform to NEMA Standards for Industrial Control, #IC-1, latest issue, and
shall be housed in NEMA Standard enclosures. Control voltage in each starter shall be not more
than 120 volts to ground, with an individual control transformer provided in each starter as
required. Manual starters for fractional horsepower single-phase motors shall be on-off or snap
switch type combined with thermal overload device. The switch shall be so constructed so that it
cannot be held closed under a sustained motor overload.
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C.

D.

E.

Magnetic starters shall have thermal overload protection in each of the ungrounded legs and shall
be solenoid operated. Provide the correct size heater element to protect the motor and allow it
to operate based on motor nameplate amperes and ambient temperatures anticipated for each
individual motor. Each starter shall be provided with a control power transformer or 120v control
power circuit.

Pushbuttons with or without pilot lights, hand-off-automatic switches and other scheduled
apparatus shall be standard duty type mounted in NEMA enclosures or in cover of starter as
specified or scheduled, and shall be furnished by the trade furnishing the starter except as
specifically indicated elsewhere.

Hand-Off-Automatic switches for equipment which could damage itself if left in the "hand" position
(such as sump pumps), shall be spring return to "off" from the "hand" position.

PART 3 - EXECUTION

3.1

3.2

3.3

APPLICATION

Motors drawing less than 250 Watts and intended for intermittent service may be germane to
equipment manufacturer and need not conform to these specifications.

Motors shall be open drip-proof type, except where specifically noted otherwise.

Motors shall be energy efficient type.

Single phase motors for centrifugal pumps shall be split phase type.

Single phase motors for shaft mounted fans or blowers shall be permanent split capacitor type.
Single phase motors for pumpsshall be capacitor start type.

NEMA OPEN MOTOR SERVICE FACTORS

HP 3600 RPM 1800 RPM 1200 RPM 900 RPM
1/6-1/3 1.35 1.35 1.35 1.35
1/2 1.25 1.25 1.25 1.15
3/4 1.25 1.25 1.15 1.15
1 1.25 1.15 1.15 1.15
1.5-150 1.15 1.15 1.15 1.15

MOTOR EFFICIENCIES* — NOMINAL, FULL LOAD, THREE PHASE

Minimum Nominal Full Load Efficiency (5) for Motors Manufactured on or after December 19, 2010

Open Drip-Proof Motors Totally Enclosed Fan Cooled Motors

Number of Poles 2 4 6 8 2 4 6 8

Synchronous Speed
(RPM) > 3600 1800 1200 900 3600 1800 1200 900

Motor Horsepower

1 NR 82.5 80.0 74.0 75.5 82.5 80.0 74.0
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15 82.5 84.0 84.0 75.5 82.5 84.0 85.5 77.0
2 84.0 84.0 85.5 85.5 84.0 84.0 86.5 82.5
3 84.0 86.5 86.5 86.5 85.5 87.5 87.5 84.0
5 85.5 87.5 87.5 87.5 87.5 87.5 87.5 85.5

7.5 87.5 88.5 88.5 88.5 88.5 89.5 89.5 85.5
10 88.5 89.5 90.2 89.5 89.5 89.5 89.5 88.5
15 89.5 91.0 90.2 89.5 90.2 91.0 90.2 88.5
20 90.2 91.0 91.0 90.2 90.2 91.0 90.2 89.5
25 91.0 91.7 91.7 90.2 91.0 92.4 91.7 89.5
30 91.0 92.4 92.4 91.0 91.0 92.4 91.7 91.0
40 91.7 93.0 93.0 91.0 91.7 93.0 93.0 93.0
50 92.4 93.0 93.0 91.7 92.4 93.0 93.0 91.7
60 93.0 93.6 93.6 92.4 93.0 93.6 93.6 91.7
75 93.0 94.1 93.6 93.6 93.0 94.1 93.6 93.0

100 93.0 94.1 94.1 93.6 93.6 94.5 94.1 93.0

125 93.6 94.5 94.1 93.6 94.5 94.5 94.1 93.6

150 93.6 95.0 94.5 93.6 94.5 95.0 95.0 93.6

200 94.5 95.0 94.5 93.6 95.0 95.0 95.0 94.1

250 94.5 95.4 95.4 94.5 954 95.0 95.0 94.5

300 95.0 95.4 95.4 NR 95.4 95.4 95.0 NR

350 95.0 95.4 95.4 NR 954 954 95.0 NR

400 95.4 95.4 NR NR 954 954 NR NR

450 95.8 95.8 NR NR 95.4 95.4 NR NR

500 95.8 95.8 NR NR 954 95.8 NR NR

RE: ANSI/ASHRAE/IES Standard 90.1-ZD10, Table 10.8¢c minimum nominal full-load efficiency of general
purpose electric motors (subtype 11 and design 13)

1.

*Reference NEMA MG 1-2006 Table 12-12.

END OF SECTION 22 05 13
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SECTION 22 05 29 — PLUMBING SUPPORTS AND SLEEVES

PART 1 - GENERAL
11 THE FOLLOWING SECTIONS ARE TO BE INCLUDED AS IF WRITTEN HEREIN:

A. Section 22 00 00 — Basic Plumbing Requirements

w

Section 22 05 53 — Plumbing Identification
1.2 SECTION INCLUDES

Pipe and equipment hangers and supports
Equipment bases and supports

Sleeves and seals

o 0 ® P

Flashing and sealing equipment and pipe stacks

1.3 RELATED SECTIONS

>

Section 03300 - Cast-In-Place Concrete: Equipment bases

w

Section 07 84 00 - Firestopping: Joint seals for piping and duct penetration of fire rated
assemblies

Section 09 91 00 — Painting

Section 22 05 48 — Plumbing Vibration Isolation

m O O

Section 22 07 19 — Plumbing Insulation

m

Section 22 11 23 — Plumbing Equipment
G. Section 22 13 16 — Plumbing Piping
14 REFERENCES
ASME B31.1 - Power Piping
ASME B31.2 - Fuel Gas Piping
ASME B31.9 - Building Services Piping
ASTM F708 - Design and Installation of Rigid Pipe Hangers
MSS SP58 - Pipe Hangers and Supports - Materials, Design and Manufacturer

MSS SP69 - Pipe Hangers and Supports - Selection and Application

®© mm o o w »

MSS SP89 - Pipe Hangers and Supports - Fabrication and Installation Practices
15 SUBMITTALS

A. Submit under provisions of Section 22 00 00.
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B.
C.
D
E

1.6
A.
B.

C.

Shop Drawings: Indicate system layout with location and detail of trapeze hangers.
Product Data: Provide manufacturers catalog data including load capacity.
Design Data: Indicate load carrying capacity of trapeze, multiple pipe, and riser support hangers.

Manufacturer's Installation Instructions:  Indicate special procedures and assembly of
components.

REGULATORY REQUIREMENTS
Conform to applicable code for support of plumbing and piping.
Supports for Sprinkler Piping shall be in conformance with NFPA 13.

Support for Standpipes. Shall be in conformance with NFPA 14.

PART 2 - PRODUCTS

21

A.

2.2

A.

m

G.

I

GENERAL

All materials shall meet or exceed all applicable referenced standards, federal, state and local
requirements, and conform to codes and ordinances of authorities having jurisdiction.

MANUFACTURERS

Hangers and Supports:

1. Anvil International.
2. Kinder.
3. Unistrut.

Supports, hangers, anchors and guides shall be provided for all horizontal and vertical piping.
Shop Drawings shall be provided, indicating locations and details of anchors, guides, expansion
loops and joints, hangers, etc. The hanger design shall conform to the ASME Code for Pressure
Piping.

All auxiliary steel required for supports, anchors, guides, etc. shall be provided.

Contractor shall review all Drawings, including Structural Drawings, for details regarding pipe
supports, anchors, hangers, and guides.

All Supports shall be of type and arrangement to prevent excessive deflection, to avoid excessive
bending stresses between supports, and to eliminate transmission of vibration.

All rod sizes indicated in this Specification are minimum sizes only. This trade shall be
responsible for structural integrity of all supports, anchors, guides, etc. All structural hanging
materials shall have a minimum safety factor of 5 built in.

Anchor points as indicated on Drawings or as required shall be located and constructed to permit
the piping system to take up its expansion and contraction freely in opposite directions away from
the anchored points.

Guide points shall be located and constructed wherever required or indicated on Drawings and
at each side of an expansion joint or loop, to permit free axial movement only.
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Supports, hangers, anchors, and guides shall be fastened to the structure only at such points
where the structure is capable of restraining the forces in the piping system.

Hangers supporting and contacting brass or copper lines 3" in size and smaller shall be Anvil Fig.
CT-65, adjustable, copper plated, clevis hanger. Hangers supporting and contacting brass or
copper lines 4" and larger shall be Anvil Fig. 260, adjustable clevis, with a nut above and below
the hanger, and approved neoprene isolating material between pipe (or tubing) and hanger on
the support rod. For insulated copper or brass domestic water lines, hangers for all sizes of pipe
shall be Anvil Fig. 300, adjustable clevis, with a nut above and below the hanger, and approved
neoprene isolating material between pipe (or tubing) and hanger on the support rod. Isolate all
copper or brass lines from all ferrous materials with approved dielectric materials. Hangers
supporting and contacting plastic or glass piping shall be of equal design, but shall be padded
with neoprene material or equal. The padding material and the configuration of its installation
shall be submitted for approval.

Hangers supporting insulated lines where the outside diameter of the insulation is the equivalent
of 8" diameter pipe or smaller in size and supporting all ferrous lines 6" and smaller in size shall
be Anvil Fig. 260, adjustable clevis, with a nut above and below the hanger on the support rod.

Hangers supporting and contacting ferrous lines larger than 6" in size and outside of insulation
on lines with the outside diameter equivalent to 10" diameter pipe shall be Anvil Fig. 260,
adjustable clevis, with a nut above and below the hanger on the support rod.

Other special type of hangers may be employed where so specified or indicated on the Drawings,
or where required by the particular conditions. In any case, all hangers must be acceptable to
the owner.

Each hanger shall be properly sized to fit the supported pipe or fit the outside of the insulation on
lines where specified. Hangers for dual or low temperature insulation pipes shall bear on the
outside of the insulation, which shall be protected by support shields as specified in Section 22
07 19 - PLUMBING INSULATION. Protect insulation from crushing by means of a section of
rigid insulation to be installed at hanger points. Hangers for high temperature insulated pipes and
all insulated hot and cold domestic water pipes shall be encased in the insulation unless
supported by trapezes in which case shield and rigid insulation shall be provided as specified
above for low temperature insulated pipes.

Supports for vertical piping in concealed areas shall be double bolt riser clamps, Anvil Fig. 261,
or other approved equal, with each end having equal bearing on the building structure, and
located at each floor. Two-hole rigid pipe clamps at 4 ft. o.c. or steel framing channels and Anvil
Fig. 261 riser clamps may be used to support pipe directly from vertical surfaces or members
where lines are not subject to expansion and contraction. When piping is subject to expansion
and contraction, provide spring isolators (see Section 22 05 48 — Plumbing Vibration Isolation).
Where brass or copper lines are supported on trapeze hangers or steel framing channels the
pipes shall be isolated from these supports with plastic tape with insulating qualities, or strut
clamps as manufactured by Specialty Products Company, Stanton, California.

Supports for vertical piping in exposed areas shall be attached to the underside of the building
structure above the top of the riser, and the underside of the penetrated structure. The contractor
shall use a drilled anchor as specified above, and use a Anvil No. 595 Socket Clamp with Anvil
No. 594 Socket Clamp Washers, as a riser clamp. The top riser hanger shall consist of two (2)
hanger rods (sized as specified) anchored to the underside of the building structure, supporting
the pipe by means of the material specified. Risers penetrating floors shall be supported from
the underside of the penetrated floor as specified for the top of the riser.
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Q. Pipe Supports in Chases and Partitions: Horizontal and vertical piping in chases and partitions
shall be supported by hangers or other suitable support. Pipes serving plumbing fixtures and
equipment shall be securely supported near the point where pipes penetrate the finish wall.
Supports shall be steel plate, angles, or special channels such as Unistrut mounted in vertical or
horizontal position. Pipe clamps such as Unistrut P2426, P2008, P1109 or other approved
clamps shall be attached to supports. Supports shall be attached to wall or floor construction with
clip angles, brackets, or other approved method. Supports may be attached to cast iron pipe with
pipe clamp, or other approved method. All copper or brass lines shall be isolated from ferrous
metals with dielectric materials to prevent electrolytic action.

R. Perforated strap iron or wire will not, under any circumstances, be acceptable as hanger material.

S. Vibration Isolation: Resilient hangers shall be provided on all piping connected to rotating
equipment (pumps, etc.). Piping that may vibrate and create an audible noise shall also be
isolated. Spring hangers or supports shall be provided where indicated on the Drawings and/or
specified under Section 22 05 48.

T. Attachment:

1. The load and spacing on each hanger and/or insert shall not exceed the safe allowable
load for any component of the support system, including the concrete which holds the
inserts. Reinforcement at inserts shall be provided as required to develop the strength
required.

2. Inserts shall be of a type which will not interfere with reinforcing as shown on the structural
Drawings and which will not displace excessive amounts of structural concrete.

3. All supports shall be designed and installed to avoid interference with other piping,
hangers, ducts, electrical conduit, supports, building structures, equipment, etc. All piping
shall be installed with due regard to expansion and contraction and the type of hanger
method of support, location of support, etc. shall be governed in part by this Specification.

4, Hangers shall be attached to the structure as follows:

a. Poured In Place Concrete: Where pipes and equipment are supported under poured
in place concrete construction, each hanger rod shall be fitted with a nut at its upper
end, which nut shall be set into an Underwriters Laboratories, Inc. listed universal
concrete insert placed in the form work before concrete is poured. Where inserts
are placed in the bottom faces of concrete joists which are too narrow to provide
adequate strength of concrete to hold the insert properly or where a larger insert
would require displacement of the bottom joist steel, the hanger rod shall be
suspended from the center of a horizontal angle iron, channel iron, I-beam, etc.
spanning across two adjacent joists. The horizontal support shall be bolted to
nonadjustable concrete inserts of the "spot" type, of physical size small enough to
avoid the bottom joist steel.

b. Steel Bar Joists: Where pipes and loads are supported under bar joists, hanger rods
may be run through the space between the bottom angles and secured with a
washer and two nuts. Where larger lines are supported beneath bar joists, hanger
rods shall be secured to angle irons of adequate size; each angle shall span across
two or more joists as required to distribute the weight properly and shall be welded
to the joists or otherwise permanently fixed thereto.

C. Steel Beams: Where pipes and loads are supported under steel beams, approved
type beam clamps shall be used.
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d. Wood Framing: Where pipes and loads are supported from wood framing, hanger
rods shall be attached to framing with side beam brackets or angle clips.

e. Pre-Cast Tee Structural Concrete: Hanger supports, anchors, etc. required for
mechanical systems attached to the precast, double tee, structural concrete system
are to be installed in accord with approved shop Drawings only. Holes required for
hanger rods shall be core drilled in the "flange" of the double tee only; impact type
tools are not allowed under any circumstances. Core drilling in the "stem" portions
of the double tee is not allowed. Holes core drilled through the "flange" for hanger
rods shall be no greater than 1/4" larger than the diameter of the hanger rod. Hanger
rods shall be supported by means of bearing plates of size and shape acceptable to
the Architect/Engineer, with welded double nuts on the hanger rod above the bearing
plate. Cinch anchors, lead shields, expansion bolts, and studs driven by explosion
charges are not allowed under any circumstances in the lower 15" of each stem and
in the "shadow" of the stem on the top side of the "double tees.”

f. If it is necessary to install a method of fastening a hanger after the structure has
been installed, then only clamps or drilled anchors shall be used.

g. Power-actuated fasteners (shooting) will not be acceptable under any
circumstances.

h. Note: Under no circumstances will the use of plastic anchors or plastic expansion
shields be permitted for any purpose whatsoever.

Trapezes: Where multiple lines are run horizontally at the same elevation and grade, they may
be supported on trapezes of Cooper B-line, Uni-Strut, Power Strut, or approved equal,
channel-suspended on rods or pipes. Trapeze members including suspension rods shall each
be properly sized for the number, size, and loaded weight of the lines they are to support.

Finishes: All hangers on piping including clevis hangers, rods, inserts, clamps, stanchions, and
brackets, shall be Zinc-electroplated, galvanized or copper-electroplate finish. Universal
concrete inserts shall be cadmium plated.

Miscellaneous: Provide any other special foundations, hangers and supports indicated on the
Drawings, specified elsewhere herein; or required by conditions at the site. Hangers and
supporting structures for suspended equipment shall be provided as required to support the load
from the building structure in a manner acceptable to the Architect/Engineer.

ACCESSORIES

Hanger Rods: Galvanized mild steel threaded both ends, galvanized threaded one end, or
galvanized continuous threaded.

Inserts: Malleable iron case of galvanized steel shell and expander plug for threaded connection
with lateral adjustment, top slot for reinforcing rods, lugs for attaching to forms; size inserts to suit
threaded hanger rods. Suitable concrete inserts for pipe and equipment hangers shall be set and
properly located for all pipe and equipment to be suspended from concrete construction. If the
inserts are later found not to be in the proper location for the placement of hangers, then drilled
anchors shall be installed. Drilled anchors in concrete or masonry shall be submitted for the
approval by the Owner.

FLASHING AND EQUIPMENT CURBS

Metal Flashing: 26 gauge galvanized steel.
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2.6

2.7

Metal Counterflashing: 22 gauge galvanized steel.
Roofing Flashing: See specifications for Roofing, elsewhere in these Specifications.
Caps: Steel, 22 gauge minimum; 16 gauge at fire resistant elements.

Curbs: Welded 18 gauge galvanized steel shell and base, mitered 3 inch cant, variable step to
match roof insulation, factory installed wood nailer.

CONCRETE FOUNDATIONS ("HOUSEKEEPING PADS"):

Concrete foundations for the support of equipment such as floor mounted panels, pumps, fans,
air handling units, etc., shall extend 4" on all sides beyond the limits of the mounted equipment
unless otherwise noted and shall be poured in forms built of new dressed 6" nominal lumber. All
corners of the foundations shall be neatly chamfered by means of sheet metal or triangular wood
strips nailed to the form. Foundation bolts shall be placed in the forms when the concrete is
poured, the bolts being correctly located by means of templates. Each bolt shall be setin a sleeve
of size to provide 1/2" clearance around bolt. Allow 1" below the equipment bases for alignment
and grouting. After grouting, the forms shall be removed and the surface of the foundations shall
be hand rubbed with Carborundum. Foundations for equipment located on the exterior of the
building shall be provided as indicated. Foundations shall be constructed in accordance with
Shop Drawings submitted by the Contractor for review by the Architect/Engineer.

WALL, FLOOR AND CEILING PLATES:

Except as otherwise noted, provide C.P. (Chrome plated) brass floor and ceiling plates around all
pipes, conduits, etc., passing exposed through walls, floors, or ceilings, in any spaces except
underfloor and attic spaces. Plates shall be sized to fit snugly against the outside of the pipe or
against the insulation on lines which are insulated and positively secured to such pipe or
insulation. Plates will not be required for piping where pipe sleeves extend 3/4" above finished
floor. All equipment rooms are classified as finished areas. Floor penetrations in exposed (except
in stair wells) areas shall be finished using 'bell' fitting to fit pipe or insulation and sleeve and shall
be painted to match the pipe. Penetrations in stairwells shall have flat floor plate painted to match

pipe.
SLEEVES

General: All openings through all floors, walls, and roofs, etc., regardless of material for the
passage of piping, ductwork, conduit, cable trays, etc., shall be sleeved. All penetrations must
pass through sleeves. Sleeves shall be set in new construction before concrete is poured, as
cutting holes through any part of the concrete will not be permitted unless acceptable to the
Architect/Engineer. If a penetration is cored into an existing vertical solid concrete, masonry or
stone structure, then the installation of a sleeve will not be necessary.

1. Sleeve material for floors and exterior walls shall be Schedule 40 galvanized steel with
welded water stop rings.

2. Sleeves through interior walls to be galvanized sheetmetal with gauge as required by wall
fire rating, 20 gauge minimum.



B.

PLUMBING SUPPORTS AND SLEEVES 22 05 29 - 7
UTRGV SOM TBL CENTER
100% CD CONSTRUCTION SET

The minimum clearance between horizontal penetrations including insulation where applicable,
and sleeve shall be 1/4", except that the minimum clearance shall accommodate a Thunderline
Link-seal closure where piping exits the building, or penetrates a wall below ground level.
Contractor shall be responsible for the accurate location of penetrations in the slab for his pipe,
duct, etc. All penetrations shall be of ample size to accommodate the pipe, etc., plus any
specified insulation. Void between sleeve and pipe in interior penetrations shall be filled for rated
wall and/or floor penetrations as specified in Division 7 Section - Fire Stop Systems.

Sleeves for penetrations passing through walls and floors on or below grade shall not be removed.
Install with mechanical seal system (link seal). Note that the practicality of the removal of the
sleeve shall be the decision of the Construction Inspector. The decision of the Inspector shall be
final.

Vermin proofing: The open space around all, piping, etc., passing through the ground floor and/or
exterior walls shall be vermin proofed in a manner acceptable to the Architect/Engineer.

Waterproofing: The annular space between a pipe and its sleeve in interior floors shall be filled
with polyurethane foam rods 50 percent greater in diameter than the space as backing and fill
material and made watertight with a permanent elastic polysulfide compound. Seal both surfaces
of floor.

Air Plenums: The space around piping, etc., passing through air plenums shall be made airtight
in a manner acceptable to the Architect/Engineer.

PART 3 - EXECUTION

3.1

3.2

3.3

A.

A.

w

o 0

A.
B.
C.
D.

INSTALLATION

Install in accordance with manufacturer's instructions.
INSERTS

Provide inserts for placement in concrete formwork.

Provide inserts for suspending hangers from reinforced concrete slabs and sides of reinforced
concrete beams.

Provide hooked rod to concrete reinforcement section for inserts carrying pipe over 4 inches.
Where concrete slabs form finished ceiling, locate inserts flush with slab surface.

Where inserts are omitted, drill through concrete slab from below and provide through-bolt with
recessed square steel plate and nut recessed into and grouted flush with slab.

PIPE HANGERS AND SUPPORTS

Support horizontal piping as scheduled.

Install hangers to provide minimum 1/2 inch space between finished covering and adjacent work.
Place hangers within 12 inches of each horizontal elbow.

Use hangers with 1-1/2 inch minimum vertical adjustment.
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Support horizontal cast iron pipe adjacent to each hub, with 5 feet maximum spacing between
hangers.

Support vertical piping at every floor. Support vertical cast iron pipe at each floor at hub.

Where several pipes can be installed in parallel and at same elevation, provide multiple or trapeze
hangers.

Support riser piping independently of connected horizontal piping.
Provide copper plated hangers and supports for copper piping.
Design hangers for pipe movement without disengagement of supported pipe.

Prime coat exposed steel hangers and supports. Hangers and supports located in crawl spaces,
pipe shafts, and suspended ceiling spaces are not considered exposed, but shall be corrosion
protected with galvanized plating. Repair any damaged galvanized plating with a coating of
‘Galvalum'.

Hanger Rods: (NOTE: All hanger rods shall be trimmed neatly so that no more than 1 inch of
excess hanger rod protrudes beyond the hanger nut. In the event a rod is intentionally but
temporarily left excessively long (for sloped or insulated lines for example), the contractor shall
take appropriate measures to protect the pipe or other materials from damage.)

FLASHING

Provide flexible flashing and metal counterflashing where piping penetrates weather or
waterproofed walls, floors, and roofs.

Flash vent and soil pipes projecting 3 inches minimum above finished roof surface with lead
worked one inch minimum into hub, 8 inches minimum clear on sides with 24 x 24 inches sheet
size. For pipes through outside walls, turn flanges back into wall and caulk, metal counterflash,
and seal.

Flash floor drains in floors with topping over finished areas with lead, 10 inches clear on sides
with minimum 36 x 36 inch sheet size. Fasten flashing to drain clamp device.

Seal floor and mop sink drains watertight to adjacent materials.

Provide acoustical lead flashing around pipes penetrating equipment rooms, installed in
accordance with manufacturer's instructions for sound control.

Provide curbs for roof installations 14 inches minimum high above roofing surface. Flash and
counterflash with sheet metal; seal watertight. Attach counterflashing equipment and lap base
flashing on roof curbs. Flatten and solder joints.

Adjust storm collars tight to pipe with bolts; caulk around top edge. Use storm collars above roof
jacks. Screw vertical flange section to face of curb.

SLEEVES
Set sleeves in position in formwork. Provide reinforcing around sleeves.

Size sleeves large enough to allow for movement due to expansion and contraction. Provide for
continuous insulation wrapping.
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C. Insure sleeves extend through floors (except in stairwells) two inches above finished floor level
andsleeves through floors shall have welded waterstop rings. Sleeves shall be sealed watertight
to floors and pipe.

D. Where exposed piping penetrates floor, ceiling, or wall, close space between pipe and adjacent
work with fire stopping insulation and caulk airtight. Provide close fitting metal collar or
escutcheon covers, as appropriate, at both sides of penetration.

E. Install chrome plated steel or stainless steel escutcheons at finished surfaces.
3.6 PIPE SUPPORT SCHEDULES
HANGER ROD
STEEL PIPE SIZE MAX. HANGER SPACING DIAMETER

Inches Feet Inches
1/2 to 1-1/4 6.5 3/8
1-1/2to 2 10 3/8
2-1/2t0 3 10 1/2
4t06 10 5/8
8to 12 14 718
14 and Over 20 1

PP, PVDF, PVC, CPVC

(All Sizes) 4 3/8
C.l. Bell and
Spigot (or No-Hub), 5 5/8

and at all Joints

END OF SECTION 20 05 29
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SECTION 22 05 48 — PLUMBING VIBRATION ISOLATION

PART 1 - GENERAL

11

A.

B.

1.2

13

14

15

1.6

1.7

THE FOLLOWING SECTIONS ARE TO BE INCLUDED AS IF WRITTEN HEREIN:
22 00 00 -- Basic Plumbing Requirements

22 05 29 — Plumbing Supports and Sleeves

22 05 53 — Plumbing Identification

WORK INCLUDED

Inertia bases

Vibration isolation

SCOPE OF WORK:

Furnish and install all labor, materials, equipment tools and service and perform all operations
required in connection with or properly incidental to the construction of complete system of vibration
and noise control, as indicated on the Drawings, reasonably implied therefrom or as specified herein,
unless specifically excluded.

REFERENCES

ASHRAE - Guide to Average Noise Criteria Curves

QUALITY ASSURANCE

Maintain ASHRAE criteria for average noise criteria curves for all equipment at full load condition
SUBMITTALS

Submit shop drawings and product data under provisions of Section 22 00 00.

Indicate inertia bases on shop drawings.

Indicate vibration isolator locations, with static and dynamic load on each, on shop drawings and
described on product data.

Submit manufacturer's installation instructions under provisions of Section 22 00 00.
INTENT OF RESPONSIBILITY:

It is the intent of this specification to provide for vibration isolation supports for all equipment, and
piping as set out below. The transmission of perceptible vibration, structural borne noise, or
objectionable air borne noise to occupied areas by equipment installed under this contract will not be
permitted. The Contractor shall be held responsible for installing the vibration isolators as specified
herein or shown on the drawings or otherwise required to prevent the transmission of vibration which
would create objectionable noise levels in occupied areas. The isolation supplier must be a firm
capable of dealing effectively with vibration and noise characteristics effects and criteria, and one
which can provide facilities and capabilities for measuring and evaluating the aforementioned
disturbances.
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PART 2 -

21

All vibration isolation devices, including auxiliary steel bases and pouring forms, shall be designed
and furnished by a single manufacturer or supplier who will be responsible for adequate coordination
of all phases of this work. Concrete housekeeping pads and inertia bases shall be included as part
of plumbing work. The concrete work shall meet the requirements specified in the General Contract
Specifications.

The Contractor shall furnish complete submittal data, including product schedule, which shall
indicate the size, type, and deflection of each isolator; and the supported weight, disturbing
frequency, and efficiency of each isolator proposed; and any other information as may be required
for the Architects and Engineers to check the isolator selection for compliance with the specification.
All steel bases and concrete inertia bases shall be completely detailed, and shall show completely
any reinforcing steel that may be required to provide a rigid base for the isolated equipment. Further,
the submittal data shall indicate, clearly, outlined procedures for installing and adjusting the isolators
and bases mentioned above.

The vibration isolation manufacturer, or his qualified representative, shall be responsible for providing
such supervision as may be required to assure correct and complete installation and adjustment of
the isolators. Any discrepancies or maladjustments found shall be so noted in the report. Should
any noise or vibration be objectionable to the Owner, Architect or Engineer, a field instrumentation
test and measurement must be made to determine the source, cause, and path of any such
disturbance. Any variation or noncompliance with these specification requirements is to be corrected
by the installing contractor in an approved manner.

PRODUCTS
GENERAL DESIGN FEATURES:

Vibration isolation devices shall be as manufactured by Amber/Booth Company, Consolidated
Kinetics, Korfund Dynamics Corporation, or approved equal.

All vibration isolators and bases furnished by the Contractor shall be designed for and treated for
resistance to corrosion.

Steel components shall be PVC coated or phosphated and painted with industrial grade enamel. All
nuts, bolts and washers shall be zinc-electroplated or cad-plated. Structural bases shall be
thoroughly cleaned of welding slag and primed with zinc-chromate or metal etching primer. A finish
coat of industrial grade enamel shall be applied over the primer.

All isolators exposed to the weather shall have steel parts PVC coated, hot-dip galvanized or
zinc-electroplated plus coating of Neoprene or Bitumastic paint. Aluminum components for outdoor
installation shall be etched and painted with industrial grade enamel.

Required spring deflections for isolators supporting various items of equipment are shown on the
Drawings or tabulated elsewhere in these specifications, but in no case shall be less than one inch.
The springs shall be capable of 30% over-travel before becoming solid.

Where height-saving brackets for side mounting of isolators are required, the height-saving brackets
shall be designed to provide for an operating clearance of 2" under the isolated structure, and
designed so that the isolators can be installed and removed when the operating clearance is 2" or
less. When used with spring isolators having a deflection of 2-1/2" or more, the height-saving
brackets shall be of the pre-compression type to limit exposed bolt length between the top of the
isolator and the underneath side of the bracket.

All isolators supporting a given piece of equipment shall limit the length of the exposed adjustment
bolt between the top and base to a maximum range of 1" to 2".
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All isolators supporting a given piece of equipment shall be selected for approximately equal spring
deflection.

Isolators for equipment installed out-of-doors shall be designed to provide adequate restraint due to
normal wind conditions and to withstand wind load of 55 PSF (pounds per square foot) applied to
any exposed surface of the equipment without failure.

ISOLATOR TYPES:

Isolator types and required deflections are specified under "Schedule of Isolated Equipment,”
paragraph 3.02. The isolators shall comply with the following descriptions for each type required on
the project:

Type 1 - An elastomeric mounting having steel base plate with mounting holes and a threaded insert
at top of the mounting for attaching equipment. All metal parts shall be completely embedded in the
elastomeric materials. The elastomer may be Neoprene or high synthetic rubber with anti-ozone and
anti-oxidant additives. Mountings shall be designed for approximately 1/4" deflection and loaded so
that deflection does not exceed 15% of the free height of the mounting.

Type 2 - A pad-type mounting consisting of two layers of 3/8" thick, ribbed or waffled, Neoprene pads
bonded to a 16 gauge galvanized steel separator plate. Bolting not required. Pads shall be sized
for approximately 20 to 40 psi load, or a deflection of 0.10" to 0.16".

FLEXIBLE PIPING CONNECTIONS AT PUMPS:
Unit should be rated at 225 psi and a maximum temperature of 230°F.
Provide 150 Ib. flanges and galvanized aircraft cable control units.

Provide flexible connectors at domestic water pressure booster pumping package. Provide flex
connectors on pump inlets and discharge flanges. Provide type 304 stainless steel corrugated hose
and braid with class 150 Ib. floating stainless steel flanges, rated for a minimum of 190 psi at 70°F,
for domestic water service, manufactured by Mason Industries Model No. FFLSS, or approved equal.

EXECUTION
GENERAL INSTALLATION REQUIREMENTS:

Install vibration isolators for motor driven equipment.

Set steel bases for 1-inch clearance between housekeeping pad and base. Set concrete inertia
bases for 2-inch clearance. Adjust equipment level.

Provide spring isolators on piping connected to isolated equipment as follows: Up to 4 inch diameter,
first three points of support; 5 to 8 inch diameter, first four points of support; 10 inch diameter and
over, first six points of support. Static deflection of first point shall be twice deflection of isolated
equipment.

Pumps:

1. Each centrifugal pump and its driving motor shall be mounted on a common inertia base and
the base, in turn, to be mounted on the scheduled vibration isolator type to prevent the
transmission of vibration and noise to the building structure.
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2.

In general, all inertia bases shall be formed and poured in place onto a hard, flat surface from
which the base can be separated when cured. The base shall be shimmed, using flat material,
to the intended final height prior to equipment mounting and piping connection.

After the piping connections are made and the system filled with water and ready to put into
service, the isolator adjustment bolts shall be extended until the shim blocks can be removed.
The isolators may then be backed down slightly to restore the intended height. The locknuts
should then be tightened on the isolators. Jack bolts shall be trimmed to a length which will
allow no more than 1 inch of additional height adjustment. After final adjustment, the inertia
base shall not support any piping load.

Piping:

Floor mounted supports shall have the same type of isolator or media as is used for the
nearest isolated equipment connected to the piping.

The pipe hanger system shall have provisions for all piping to be shimmed or blocked in place
until all connections are made and the system filled with water; then, the isolators adjusted to
support the weights, and the shim blocks removed.

The first three support points from a piece of isolated equipment shall be of the positioning
type and provide not less than the static deflection of the equipment isolators.

Resilient Sleeves:

1.

Resilient sleeves shall be provided at all points where equipment room walls, floors, or ceilings
are penetrated by piping.

SCHEDULE OF ISOLATED EQUIPMENT:

Tabulated below is a schedule of equipment on this project requiring vibration isolation and base
isolators of the types listed above. Any equipment, system, construction or condition that may be
altered, added, or changed; or that is not specifically considered herein or on the plans shall be
treated in a manner that is set out for similar equipment system or construction in order to comply
with the above requirements heretofore cited.

Equipment Type Isolator Type/Minimum Deflection (Inches)
Pumps up to 5 HP Type 1-0.5”

Pumps 5 HP Type 1-1”

Pumps 10 HP Type 1-2”

Vacuum Pumps Type 1-1”

END OF SECTION 22 05 48
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PART 1 - GENERAL
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THE FOLLOWING SECTIONS ARE TO BE INCLUDED AS IF WRITTEN HEREIN:
Section 22 00 00 — Basic Plumbing Requirements

Section 22 05 29 — Plumbing Supports and Sleeves

SECTION INCLUDES

Nameplates

Tags

Stencils

Pipe Markers

PRODUCTS INSTALLED BUT NOT FURNISHED UNDER THIS SECTION

Section 22 63 13 — Medical Gas Systems: Supply of pipe labels for placement by this Section
RELATED SECTIONS

Section 09 91 00 — Painting: Identification painting

REFERENCES

ASME A13.1 — Scheme for the Identification of Piping Systems

SUBMITTALS

Submit under provisions of Section 22 00 00.

Submit list of wording, symbols, letter size, and color coding for mechanical identification.

Submit valve chart and schedule, including valve tag number, location, function, and valve
manufacturer’'s name and model number.

Product Data: Provide manufacturers catalog literature for each product required.

Samples: Submit two of each type of label, tag, etc., of the approximate size specified of implied
in the specification.

Manufacturer’s Installation Instructions: Indicate special procedures, and installation.
PROJECT RECORD DOCUMENTS
Submit under provisions of Section 22 00 00.

Record actual locations of tagged valves.
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PART 2 - PRODUCTS
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A.

2.2

2.3

2.4

GENERAL

The contractor shall make it possible for the personnel operating and maintaining the equipment
and systems in this project to readily identify the various pieces of equipment, valves, piping, etc.,
by marking them. All items of equipment such as pumps, etc., shall be clearly marked using
engraved nameplates as hereinafter specified. The item of equipment shall indicate the same
number as shown on the drawings. For example, pumps will be identified as 3a, 3b, 3c, etc.

NAMEPLATES

Description: Laminated three-layer plastic with engraved black letters on light contrasting
background color.

Manufacturers:

1. Seton Identification
2. Brady Corporation
3. Marking Services
TAGS

Plastic Tags: Laminated three-layer plastic with engraved black letters on light contrasting
background color. Tag size minimum 1-1/2 inch (40 mm) diameter.

Metal Tags: Stainless Steel with stamped letters; tag size minimum 1-1/2 inch (40 mm) diameter]
with smooth edges.

Chart: Typewritten letter size list in anodized aluminum frame.

Manufacturers:
1. Seton
2. Identification Products

3. Brady Corporation

4, Marking Services

PIPE MARKERS

Color: Conform to ASME A13.1.

Plastic Pipe Markers: Factory fabricated, flexible, semi- rigid plastic, preformed to fit around pipe
or pipe covering; minimum information indicating flow direction arrow and identification of fluid
being conveyed.

Underground Plastic Pipe Markers: Bright colored continuously printed plastic ribbon tape,
minimum 6 inches (150 mm) wide by 4 mil (0.10 mm) thick, manufactured for direct burial service.

Manufacturers

1. Seton Identification Products
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2. Brady Corporation

3. Marking Services

CEILING TACKS

Description: Steel with 3/4 inch (20 mm) diameter color coded head.

Color code as follows:

1. Green - Plumbing valves
Manufacturers
1. Seton Identification Products

2. Brady Corporation
3. Marking Services
PLUMBING EQUIPMENT

Equipment shall be identified by the attachment of engraved nameplates constructed from
laminated phenolic plastic, at least 1/16" thick, 3-ply, with black surfaces and white core.
Engraving shall be condensed gothic, at least 1/2" high, appropriately spaced. Nomenclature on
the label shall include the name of the item, its mark number, area, space, or equipment served,
and other pertinent information. Equipment to be labeled shall include but not be limited to the
following:

PumpsTanks WATER TANKS
Water Heaters Miscellaneous - similar
Panels and Switches and/or related items

PIPING: PIPE MARKERS AND ARROW MARKERS ALSO SHALL BE PROVIDED ON BUT
NOT LIMITED TO THE PIPING OF THE FOLLOWING SYSTEMS:

Domestic Hot Water Domestic Cold Water Overflow Drain
Return Supply
Condensate Drainage

Tempered Water

VALVE TAGS:

The Contractor shall provide and install identification tags lettered and numbered to correspond
to the information shown on the charts described above. These tags are to be affixed to all valves
except simple service and drain valves located within 10" and within sight of the device or
equipment served. For example, it would not be expected that valves at a pressure reducing
station in a machine room would be tagged. These tags shall be 1/8" thick brass discs, 1 1/2" in
diameter. Each tag shall be attached to its valve with copper clad annealed iron wire or other
approved material.
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B.

A

L.

A.

Valves at water headers PRV stations, valves associated with gas, water meters, and other valves
as specified shall also be tagged with standardized color coded plastic tags. These tags shall be
2 1/2" wide by 1 1/2" high with these color codlings: Red = normally closed; Green = normally
open; Tags should be engraved on both sides.

In addition, pipe runs throughout the building including those above lift out ceilings, under floor,
and those exposed to view when access doors or access panels are opened shall be identified
by means of Seton Setmark or Brady Mechanical Pipe Markers. Concealed areas, for purposes
of this identification section, are those areas which cannot be seen except by demolition of the
building elements. In addition to the pipe markers, arrow markers shall be used to indicate
direction of flow. The following specific instructions shall apply to the application of these markers:

Provide a pipe marker at each valve to indicate proper identification of pipe contents. Where
several valves exist on one header, it is necessary to mark only the header.

Provide an arrow marker with each pipe marker pointing away from the pipe marker to indicate
direction of flow.

Provide a double ended arrow marker when flow can be in either or both directions.

Provide a pipe marker and an arrow marker at every point of pipe entry or exit where line goes
through a wall or service column.

Provide pipe markers and arrow markers at intervals not exceeding 50 feet.
Markers shall be located on the two lower quarters of the pipe where view is unobstructed.

Use shap-on type identification for all piping systems, 3/4" thru 6". For piping systems larger than
6", use strap on markers.

Pipe Markers shall conform to ANSI A 13.1-1981 "Scheme for the Identification of Piping
Systems.” Arrow markers must have same ANSI background colors as their companion pipe
markers, or be incorporated into the pipe identification marker.

Locate markers to be visible from floor.
SPECIALS:

Refer to special requirements noted in the various sections hereinafter bound.

PART 3 - EXECUTION

3.1

3.2

A.

B.

A.

B.

C.

PREPARATION

Degrease and clean surfaces to receive adhesive for identification materials.
Prepare surfaces in accordance with Division 9 for stencil painting.
INSTALLATION

Install plastic nameplates with corrosive-resistant mechanical fasteners, or adhesive. Apply with
sufficient adhesive to ensure permanent adhesion and seal with clear lacquer.

Install tags with corrosion resistant chain.

Apply stencil painting in accordance with Division 9.
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Install plastic pipe markers in accordance with manufacturer's instructions.

Install underground plastic pipe markers 6 to 8 inches (150 to 200 mm) below finished grade,
directly above buried pipe.

Identify pumps, tanks, and water treatment devices with plastic nameplates. Small devices,
such as in-line pumps, may be identified with tags.

Identify control panels and major control components outside panels with plastic nameplates.
Identify valves in main and branch piping with tags.

Provide ceiling tacks to locate valves or other concealed equipment above T-bar type panel
ceilings. Locate in corner of panel closest to equipment.

END OF SECTION 22 05 53
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SECTION 22 07 19 = PLUMBING INSULATION

PART 1 - GENERAL

1.1

1.2

1.3

1.4

15

A.

B.

m O O

m

THE FOLLOWING SECTIONS ARE TO BE INCLUDED AS IF WRITTEN HEREIN:
22 00 00 -- Basic Plumbing Requirements

22 05 29 — Plumbing Supports and Sleeves

22 05 53 — Plumbing Identification

SECTION INCLUDES

Piping insulation

Jackets and accessories

PRODUCTS FURNISHED BUT NOT INSTALLED UNDER THIS SECTION
Section 22 13 16- Plumbing Piping: Placement of hangers and hanger inserts.
RELATED SECTIONS

Division 9 - Painting

REFERENCES

ASTM B209 Aluminum and Aluminum Alloy Sheet and Plate.

ASTM C177 Steady State Heat Flux Measurements and Thermal Transmission Properties by
Means of the Guarded Hot Plate Apparatus.

ASTM C195 Mineral Fiber Thermal Insulation Cement.
ASTM C335 Steady State Heat Transfer Properties of Horizontal Pipe Insulation.
ASTM C449 Mineral Fiber Hydraulic setting Thermal

ASTM C518 Steady State Heat Flux Measurements and Thermal Transmission Properties by
Means of the Heat Flow Meter Apparatus.

ASTM C533 Calcium Silicate Block and Pipe Thermal Insulation.

ASTM C534 Preformed Flexible Elastomeric Cellular Thermal Insulation in Sheet and Tubular
Form.

ASTM C547 Mineral Fiber Preformed Pipe Insulation.
ASTM C552 Cellular Glass Block and Pipe Thermal Insulation.
ASTM C578 Preformed, Block Type Cellular Polystyrene Thermal Insulation.

ASTM C585 Inner and Outer Diameters of Rigid Thermal Insulation for Nominal Sizes of Pipe
and Tubing (NPS System).

ASTM C921 Properties of Jacketing Materials for Thermal Insulation.
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ASTM D1056 Flexible Cellular Materials Sponge or Expanded Rubber.

ASTM D2842 Water Absorption of Rigid Cellular Plastics.

ASTM E84 Surface Burning Characteristics of Building Materials.

ASTM E96 Water Vapor Transmission of Materials.

NFPA 255 Surface Burning Characteristics of Building Materials.

UL 723 Surface Burning Characteristics of Building Materials.

ASHRAE 90.1 — Energy Standard for Buildings Except Low Rise Residential Buildings
SUBMITTALS

Submit under provisions of Section 22 00 00.

Product Data: Provide product description, list of materials ‘k’ value, ‘R’ value, mean temperature
rating, and thickness for each service, and locations.

Samples: When requested, submit two samples of any representative size illustrating each
insulation type.

Manufacturer’s Installation Instructions:  Indicate procedures which ensure acceptable
workmanship and installation standards will be achieved.

QUALITY ASSURANCE

All insulation, jacket, adhesives, mastics, sealers, etc., utilized in the fabrication of these systems
shall meet NFPA for fire resistant ratings (maximum of 25 flame spread and 50 smoke developed
ratings) and shall be approved by the insulation manufacturer for guaranteed performances when
incorporated into their insulation system, unless a specific product is specified for a specific
application, and is stated as an exception to this requirement. Certificates to this effect shall be
submitted along with Contractor’s submittal data for this section of the Specifications. No material
may be used that, when tested by the ASTM E84 89 test method, is found to melt, drip or
delaminate to such a degree that the continuity of the flame front is destroyed, thereby resulting
in an artificially low flame spread rating.

All surfaces to be insulated shall be clean and dry before applying the insulation. All sections of
molded pipe covering shall be firmly butted together. Where an insulation covering is applied, it
shall lap the adjoining section of insulation by at least three inches (3”). Where insulation
terminates, it shall be neatly beveled and finished. No insulation shall be applied until the pipe,
duct, etc., have been pressure tested and found tight. Piping, flexible connections, flanges,
valves, strainers, and unions shall be covered unless specifically noted otherwise. Flexible
connections on duct shall not be covered. All materials used shall be fire retardant or
nonflammable. Refer to Section 22 00 00.

All piping shall be insulated as indicated on the Drawings, as specified herein, and as required
for a complete system. In each case, the insulation shall be equal to that specified and materials
applied and finished as described in these Specifications.

To be considered, alternate materials shall have equivalent thermal and moisture resistance of
the specified materials.
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QUALIFICATIONS

All insulation shall be applied by mechanics skilled in this particular work and regularly engaged
in such occupation.

All insulation shall be applied in strict accordance with these Specifications and with factory
printed recommendations on items not herein mentioned. Unsightly, inadequate, or sloppy work
will not be acceptable, and all such work shall be removed and replaced as many times as
necessary to achieve an acceptable installation. The company performing the work of this section
shall have a minimum of three years’ experience specializing in the trade.

DELIVERY, STORAGE, AND HANDLING
Deliver, store, protect, and handle products to site under provisions of Section 22 00 00.

Deliver materials to site in original factory packaging, labeled with manufacturer’s identification,
including product thermal ratings and thickness.

Store insulation in original wrapping and protect from weather and construction traffic. Protect
insulation against dirt, water, chemical, and mechanical damage.

ENVIRONMENTAL REQUIREMENTS

Maintain ambient temperatures and conditions required by manufacturers of adhesives, mastics,
and insulation cements.

Maintain temperature during and after installation for minimum period of 24 hours.

All insulation materials to be asbestos free.

PART 2 - PRODUCTS

21

A.

B.

DOMESTIC HOT AND COLD WATER

All domestic hot and cold water lines in buildings, including valves, strainers, unions, flanges, etc.,
except where specifically noted to the contrary, shall be insulated.

All domestic cold water lines shall be insulated as scheduled with preformed fiberglass insulation
with a factory applied All Service Jacket, vapor sealing all joints, and factory performed fittings
with vapor seal, or a flexible, “25-50” rated, closed cell elastomeric thermal insulation such as
“Self Seal Armaflex 2000”. Elastomeric products shall be supplied in a pre-slit tubular form with
a pressure sensitive adhesive system for closure and vapor sealing of the longitudinal joint. All
elastomeric insulating products shall be guaranteed not to react with copper piping. Valves shall
be insulated with mitered pipe covering with voids filled with glass fiber blanket insulation. Valves
and fittings shall be vapor sealed with a water base asphaltic emulsion. Fittings on concealed
insulation shall be built up to the thickness of adjacent insulation with glass fiber fitting wrap and
shall be finished with Glasfab tape embedded in vapor barrier emulsion. Exposed fitting insulation
shall be built up to same thickness as adjoining pipe insulation with one coat cement and after
drying shall be finished with a white vapor seal and canvas jacket secured with “Arabol” adhesive
and be suitable for painting. Seams in jacket shall be placed in the least noticeable locations.
Where seams, joint or fittings are rough they shall be covered with an application of insulating
cement troweled on smoothly before the canvas is applied with Arabol adhesive. The canvas
must be free of wrinkles and have a smooth, neat appearance.
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C.

All domestic hot water piping systems shall be insulated as specified above for cold water except
the vapor barrier may be deleted and the lap and butt joints secured with staples and a field
applied adhesive (self sealing lap and butt joints alone are not acceptable). The insulation
thickness shall be as scheduled. Where service temperature exceeds 250°F, insulation shall
contain high temp binders.

The only domestic hot and cold water piping that will not require insulation is the exposed runouts
under non-handicap plumbing fixtures. Where pipe chases are tight, adequate provision shall be
made at the rough in stage utilizing offset fittings or other means (except springing the pipe) to
insure that insulation can be applied throughout the length of the pipe.

ROOF DRAIN AND OVERFLOW DRAIN PIPING

All horizontal runs of roof drain piping in the building, and the bottom of all roof drains shall be
insulated and sealed to the roof. Insulation shall be as specified for domestic cold water. Vertical
roof drain piping inside the building shall not be insulated.

CONDENSATE DRAINAGE AND WATER RECOVERY.

All piping receiving condensate drainage and water recovery shall be insulated, as specified
herein.

TYPE A: FIBERGLASS

Owens Corning or equal glass fiber insulation piping insulation with a “K” factor of 0.23 BTU-
In/Hr.-degree F at 75°F and 0.32 BTU-In/Hr.-degree F at 250°

1. Rated maximum service temperature of 850°F.
2. Maximum density of 3.5-5.5 lbs/ft3
3. Compressive strength of 28.5 psi minimum when tested in accordance with ASTM C165.

4, Rated as 25 flame spread and 50 smoke developed when tested in accordance with ASTM
E84, UL 723, CAN/ULC-S102-M88 or NFPA 255.

5. Certified to meet the requirements of ASTM C795 for use over stainless steel.

6. Rated as noncombustible when tested in accordance with ASTM E136.

7. Insulation treated with water resistant resin on the surface and within each layer of the
insulation

TYPE B: CLOSED CELL ELASTOMERIC

Closed cell elastomeric piping insulation with a “K” factor of 0.25 BTU-In/Hr.-degree F at as
manufactured by Armacell or equal.

1. Rated maximum service temperature of 220°F.

2. Rated as 25 flame spread and 50 smoke developed when tested in accordance with ASTM
E84, UL 723, CAN/ULC-S102-M88 or NFPA 255.

3. Certified to meet the requirements of ASTM C795 for use over stainless steel.
4, Rated as noncombustible when tested in accordance with ASTM E136.

PROTECTIVE JACKETING
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A. Aluminum Jacketing and fitting covers:0.016 aluminum smooth as manufactured by Premetco or
Childers. The jacket shall be pre-cut, pre-rolled, and lapped a minimum of two inches (2”) In all
directions to shed water. The metal shall be secured at each joint with a minimum of one each
(1 ea.) %" wide .020 aluminum or stainless steel band and seal. The metal jacketing and fitting
covers shall be fabricated of 0.016” aluminum or stainless steel with a smooth finish.

B. PVC Jacketing: Proto Corp. LoSmoke PVC jacketing and fitting covers Material shall have 25/50
rating and shall be limited to piping systems operating at 140 degrees or below.

PART 3 - INSTALLATION

3.1 EXAMINATION
A. Verify that piping has been tested before applying insulation materials.
B. Verify that surfaces are clean, foreign material removed, and dry.

3.2 INSTALLATION

A. Install materials in accordance with manufacturer’s instructions in the absence of specific
instruction herein.

B. On exposed piping, locate insulation and cover seams in least visible locations, but not higher
than at the side of the pipe at the “90°” position, with the seam lapped such that the lap is directed
down.

C. Continue insulation through walls, sleeves, pipe hangers, and other pipe penetrations.

D. For insulated pipes conveying fluids above ambient temperature:

1. Provide standard jackets, with or without vapor barrier, factory applied or field applied.
2. Insulate fittings, joints, and valves with insulation of like material and thickness as adjoining
pipe.
E. For hot piping conveying fluids 140 degrees F or less, do not insulate flanges and unions at

equipment, but bevel and seal ends of insulation.

F. For piping systems being heat traced, provide insulation one pipe size larger to accommodate
the heat tracing cable.

3.3 INSERTS, SUPPORTS AND SHIELDS
A. Application: Piping 3/4 inch diameter or larger for all systems.

B. Shields: Install between pipe hangers or pipe hanger rolls and inserts. Hangers shall be on the
outside of the insulation and shall not be in contact with the pipe. Curved metal shields shall be
used between the hangers or support points and the bottom of the insulated pipe for insulated
pipes 3/4” and larger. Curved metal shields shall be designed to limit the bearing stress on the
insulation to 35 psi and shall be curved to fit up to mid-perimeter of the insulated pipe. Shields
shall be made of galvanized iron, or black iron painted on both sides with two coats of aluminum
paint. Required metal shield sizes are as follows:
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Nominal IPS | Metal Lengths
Thickness of
Shield
up thru 2” 14 gauge 12”
thru 6” 12 gauge 16"
and above 10 gauge 20”
C. Insert Location: Between support shield and piping and under the finish jacket.
D. Insert Configuration: Minimum 2” inches longer than length of shield, of same thickness and
contour as adjoining insulation; may be factory fabricated.
E. Insert Material: Heavy density insulating material suitable for the planned temperature range,
and the weight of the pipe.
F. The shields at support points shall be secured with ¥%” x 0.016” stainless steel bands and seals.
G. Finish insulation at supports, protrusions, and interruptions.
H. In lieu of the above the following system of support may be used:

1. At the pipe support positions, the insulation and vapor barrier shall be continuous and shall
not be punctured by the support. The insulation at the support shall be the full
circumference of 5Ibs/ft3 INSUL-PHEN Foam material to withstand the bearing loads
transmitted from the pipe to the support, it shall extend for at least 1" on either side of the
support to allow sealing of the joints with the pipe insulation jacket.

2. The load bearing insulation at the support shall be capable of withstanding the maximum

static compressive loads generated by pipe supported at the centers shown in Table
Variations: Pipe loads greater than those generated at the support centers shown in Table
1 shall be referred to the manufacturer to establish the length and density of the insulated
support block. The support centers are based on the weight of Sch 80 pipe filled with water
and covered with 1" thickness of 2.2 Ibs/ft3 standard insulation including FSK/ASJ vapor
barrier.

Table 1 K Block Support Centers

Nominal Pipe Size 34 |1 1 2 2 3 4 6 8 10 (12 |14 (16 |18 (20 |24
1/4 1/2

Max support centers

(feet)

Sch 80 pipe filled with  |6.5 |6.5 |6.5 |10 (10 |10 (10 |10 (14 |14 (14 |20 |20 |20 |20 |20

water covered with 1"

of Standard Insulation

Metal Saddle Gauge 22 |22 |22 |20 |20 |20 (16 (14 (14 (14 |14 |14 |114 |14 |14 |14

(Galvanized Steel)

Length of K Block 6 6 6 6 6 6 6 9 9 9 9 9 9 12 |12 |12

(inches)
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1. The Insulation at supports shall be a Kooltherm K Block. K Blocks shall be faced with
factory applied FSK/ASJ vapor barrier and fitted with a galvanized steel 1800 saddle
bonded to the bottom section of the K Block, for all pipe sizes 1 1/2" and larger.

2. The vapor barrier shall be completed by the use of a FSK/ASJ overlap and factory applied
self-seal lap tape and sealed with vapor barrier adhesive.

3. At all support positions, other than those where the insulated pipe support block is
surrounded by a clip or saddle in direct contact with the block, a block designed to accept
the loads generated by the pipe shall be presented to the engineer for approval. e.g. Of
the type Kooltherm products K Block. Ref:-Kooltherm sketch 106/2c¢ for use with Roller or
flat beam support.

4, In all cases where roller supports are used the length of the insulation and the wearing
plate where fitted shall extend beyond the limits of the pipe movement.

For purpose of definition in this Specification: “concealed” areas are those areas which cannot
be seen by the building occupants, and “exposed” areas are all areas which are exposed to view
by the building occupants, including under counter and inside cabinet areas, plus all mechanical
rooms.

Self-Sealing Lap and butt joints will not be acceptable as the only seal on piping insulation joints.
Self Sealing Lap and butt joints may be utilized only if the joints are additionally secured with field
applied vapor barrier adhesive (on piping Systems requiring vapor barriers) or staples and field
applied adhesive (on piping system which do not require a vapor barrier jacket). Mechanical
fasteners shall be used whenever possible to assure permanent installation.

Insulation minimum thickness shall be as scheduled; however, additional thickness shall be
provided to prevent condensation on the cold surfaces and to provide a maximum exterior
insulation surface of 140 degrees F on the hot surfaces.

All insulated piping in the mechanical rooms within 8-0” of the floor shall be encased in an
aluminum protective jacket, and where applicable, finish at top with nickel-plated brass flange
plate with set screws or end joint sealing butt strips.

All piping with crawl space, outside building and in tunnels shall be protected with an aluminum
jacket.

PAINTING
All exposed insulation shall be prepared to receive painting specified under Section 09 91 00.
INSULATION APPLICATION SCHEDULE

Where minimum scheduled thickness exceeds the thickness required to meet the minimum R-
Value, provide the minimum scheduled thickness.

Pipe . Min. Insulation Type
Service Diameter | Location Iggldr;—:;np R- and Thickness in
Inches DEArEES T | value Inches
Domestic Cold WaterAnd All Sizes Interior Ambient 4.2 Type A | TypeB
Makeup Water 1 1
Domestic Cold Water and . Interior, . Type A | Type B
Domestic Hot Water All Sizes Serving Ambient 21 1/2 1/2
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Single
Fixtures
Domestic Hot Water Supply & 1to . Type A | Type B
Return 1-1/4 Interior 105-140 4.2 1 1
Domestic Hot Water Supply & 1-1/2 . i Type A | Type B
Return andup | I'mterior 105-140 64 | Tan | 1
AHU Drains All Sizes Interior Ambient 4.2 Tvple A Typle B
Drinking Fountain Drains All Sizes Interior 40-55 4.2 Tvple A Tvple B
Floor Drain Bodies Receiving
AHU Condensate Including P- : . Type A | Type B
Trap and a Minimum 20’ of All Sizes Interior 40-55 4.2 1 1
Pipe
Floor Drain Bodies Receiving Tunnel
AHU Condensate Including P- . Outside, in Type A | Type B
Trap and a Minimum 20’ of All Sizes Crawl 40-55 2.9 1 1
Pipe Space
Roof Drain and Overflow
Drain Bodies and horizontal . . : 4.2 Type A | Type B
Piping Extending to Vertical All Sizes Interior Ambient 1 1
Downspout
1. All insulation R-Values shall be the greater of what is scheduled above or required to meet
ASHRAE 90.1-2010.
2. Minimum ‘R’ does not consider water vapor transmission and condensation. Additional

insulation and/or vapor retarders may be required to limit water vapor transmission and
condensation under extreme conditions.

3. A minus 15 percent tolerance, on the insulation performance listed shall be permitted for

manufacturers' standard insulation systems.

4, In non-conditioned mechanical rooms and all crawl spaces, insulation shall prevent
formation of surface condensation under conditions of 95°F, 95%RH, and zero wind speed.
Provide manufacturer’s certification of this performance on submittal data.

END OF SECTION 22 07 19
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SECTION 22 08 00 COMMISSIONING OF PLUMBING SYSTEMS

PART 1 - GENERAL

11

A.

1.2

1.3

14

15

SUMMARY

This Section includes commissioning process requirements for Plumbing systems,
assemblies, controls, and equipment.

This project will have selected building systems commissioned. The equipment and systems
to be commissioned are specified “SECTION 01 91 00 - GENERAL COMMISSIONING
REQUIREMENTS”.

RELATED SECTIONS

SECTION 01 91 00 - GENERAL COMMISSIONING REQUIREMENTS

SECTION 23 08 00 — COMMISSIONING OF HVAC SYSTEMS

. SECTION 26 08 00 — COMMISSIONING OF ELECTRICAL SYSTEMS

DEFINITIONS
Refer to SECTION 01 91 00 - GENERAL COMMISSIONING REQUIREMENTS
SUBMITTALS

Certificate Of Readiness, signed by the Contractor, certifying that systems, assemblies,
equipment, components, and associated controls are ready for testing.

Manufacturer’s completed start-up reports for equipment and systems.

CONTRACTOR'S RESPONSIBILITIES

Reference Project Specification SECTION 01 91 00 - GENERAL COMMISSIONING
REQUIREMENTS for details of Plumbing contractor's responsibilities related to
commissioning.

Perform commissioning tests at the direction of the CxA.

Attend commissioning meetings.

Provide information requested by the CxA for functional testing and for final commissioning
documentation.

Provide measuring instruments and logging devices to record test data, and provide data
acquisition equipment to record data for the complete range of testing for the required test
period.
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1.6

F.

B.

Functional testing of systems will be carried out solely by Plumbing contractor’s personnel,
under the direction of CxA. Provide experienced personnel, familiar with the systems being
installed under this project.

CxA'S RESPONSIBILITIES

Reference Project Specification SECTION 01 91 00 - GENERAL COMMISSIONING
REQUIREMENTS.

CxA will direct commissioning testing.

PART 2 - PRODUCTS (Not Used)

PART 3 — EXECUTION

3.1

3.2

3.3

A.

GENERAL TESTING REQUIREMENTS

Equipment Testing and Acceptance Procedures: Testing requirements are specified in
Division 22 Sections. Provide submittals, test data, inspector record, and certification to the
CxA.

Reference Project Specification SECTION 01 91 00 - GENERAL COMMISSIONING
REQUIREMENTS for detailed requirements of commissioning of Mechanical systems.

Provide technicians, instrumentation, and tools to perform commissioning test at the direction
of the CxA.

. Test all operating modes, interlocks, control responses, and responses to abnormal or

emergency conditions, and verify proper response of building automation system controllers
and sensors.

Tests will be performed using design conditions whenever possible.

SYSTEM START-UP

Contractor is solely responsible for system start-up. CxA may, at his discretion, witness start
up procedures, but will not perform any Functional Testing of systems until Contractor has
completed start-up and resolved all operating deficiencies, and has so certified.

TESTING PREPARATION

Certify that Plumbing systems, subsystems, and equipment have been installed, calibrated,
and started and are operating according to the Contract Documents.

Certify that testing, adjusting, and balancing procedures for Plumbing systems have been
completed and submitted, discrepancies corrected, and corrective work approved.

Set systems, subsystems, and equipment into operating mode to be tested (e.g., normal
shutdown, normal auto position, normal manual position, unoccupied cycle, emergency
power, and alarm conditions).

Inspect and verify the position of each device and interlock identified on checklists.
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. Check safety cutouts, alarms, and interlocks with life-safety systems during each mode of

operation.

FUNCTIONAL TESTING / GENERAL

. Reference Project Specification SECTION 01 91 00 - GENERAL COMMISSIONING

REQUIREMENTS for detailed requirements of commissioning of Plumbing systems.

. Provide measuring instruments to record test data as directed by the CxA.

PIPING SYSTEMS

. Pipe system cleaning, flushing, hydrostatic tests, and chemical treatment requirements are

specified in Division 22 piping Sections. Plumbing Contractor shall prepare a pipe system
cleaning, flushing, and hydrostatic testing plan. Provide cleaning, flushing, testing, and
treating plan and final reports to the CxA. Include sequence of testing and testing procedures,
description of equipment for flushing operations, drawings for each pipe sector, showing the
physical location of each designated pipe test section, minimum flushing water velocity, and
chemical treatment plan.

DEFERRED TESTING

. Initial commissioning will be done as soon as contract work is completed, though building may

not be at full occupancy and equipment may not be at full loading.

. If adequate load may be artificially placed upon heating or cooling equipment, CxA, at his

discretion, may perform functional testing during non-peak load periods. If testing cannot be
carried out under these conditions to adequately verify system performance, testing will be
deferred until such time as conditions are more satisfactory.

1. Contractor is to provide services of personnel and patrticipate in deferred or seasonal
testing process in the same manner as he would in non-seasonal testing.

2. If tests cannot be completed because of a deficiency outside the scope of the Plumbing
system, document the deficiency and report it to the Owner. After deficiencies are
resolved, reschedule tests.

RE-TESTING

. Reference Project Specification SECTION 01 91 00 - GENERAL COMMISSIONING

REQUIREMENTS for detailed requirements of re-testing of Plumbing systems.

SYSTEMS TO BE COMMISSIONED

. Reference Project Specification SECTION 01 91 00 - GENERAL COMMISSIONING

REQUIREMENTS for list of Plumbing systems to be commissioned.

END OF SECTION
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SECTION 22 11 23 - PLUMBING EQUIPMENT

PART 1 - GENERAL

1.1

1.2

1.4

1.5

A.

B.
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THE FOLLOWING SECTIONS ARE TO BE INCLUDED AS IF WRITTEN HEREIN:
Section 22 00 00 — Basic Plumbing Requirements

Section 22 05 29 — Plumbing Supports and Sleeves

Section 22 05 53 — Plumbing Identification

SECTION INCLUDES

Water Heaters

Pumps

Domestic Water Pressure Booster System

RELATED SECTIONS

Section 22 05 48 - Vibration Isolation

Section 26 05 19 - Insulated Conuctors: Electrical characteristics, cable, wire, materials
Section 26 27 26 - Wiring Devices: Wiring connections

REFERENCES

ANSI/ASHRAE 90A - Energy Conservation in New Building Design

ASME Section VIIID - Pressure Vessels; Boiler and Pressure Vessel Codes
ANSI/NFPA 30 - Flammable and Combustible Liquids Code

ANSI/NFPA 54 - National Fuel Gas Code

ANSI/NFPA 58 - Storage and Handling of Liquefied Petroleum Gases
ANSI/NFPA 70 - National Electrical Code

ANSI/UL 1453 - Electric Booster and Commercial Storage Tank Water Heaters
ANSI/UL 174 - Household Electric Storage Tank Water Heaters

ANSI/NEMA 250 - Enclosure for Electrical Equipment (1000 Volts Maximum)
SUBMITTALS

Submit under provisions of Section 22 00 00.

Shop Drawings:

1. Include heat exchanger dimensions. size of tappings, and performance data.
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1.6

1.8

2. Include dimensions of tanks, tank lining methods, anchors, attachments, lifting points,
tappings, and drains.

Product Data:

1. Include dimension drawings of water heaters indicating components and connections to
other equipment and piping.

2. ndicate pump type, capacity, power requirements, and affected adjacent construction.

3. Submit certified pump curves showing pump performance characteristics with pump and
system operating point plotted. Include NPSH curve when applicable.

4. Provide electrical characteristics and connection requirements.
Manufacturer's Installation Instructions.

OPERATION AND MAINTENANCE DATA

Submit under provisions of Section 22 00 00.

Include operation, maintenance, and inspection data, replacement part numbers and availability,
and service depot location and telephone number.

QUALITY ASSURANCE
Perform Work in accordance with State of Texas Department of Health Standards.
Provide pumps with manufacturer's name, model number, and rating/capacity identified.

Ensure products and installation of specified products are in conformance with recommendations
and requirements of the following organizations:

1. National Sanitation Foundation (NSF).

2. American Society of Mechanical Engineers (ASME).

3. National Board of Boiler and Pressure Vessel Inspectors (NBBPVI).
4, National Electrical Manufacturers' Association (NEMA).
5. Underwriters Laboratories (UL).

Ensure pumps operate at specified system fluid temperatures without vapor binding and
cavitation, are non-overloading in parallel or individual operation, operate within 10 percent of
midpoint of published maximum efficiency curve.

REGULATORY REQUIREMENTS

Conform to AGA, NSF, ANSI/NFPA 54, ANSI/NFPA 58, ANSI/NFPA 70, ANSI/UL 174, and
ANSI/UL 1453, as appropriate, requirements for water heaters.

Conform to ASME Section VIIID for manufacture of pressure vessels for heat exchangers.

Conform to ASME Section VIIID, ANSI/NFPA 30, or ANSI/NFPA 31 for tanks.
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DELIVERY, STORAGE, AND HANDLING

Deliver, store, protect and handle products to site under provisions of Section 22 00 00.
Provide temporary inlet and outlet caps. Maintain caps in place until installation.
WARRANTY

Provide five-year warranty under provisions of Section 22 00 00.

Warranty: Include coverage of domestic water heaters, water storage tanks, packaged water
heating systems, in- line circulator, submersible sump pumps, sump pumps, sewage ejectors.

PART 2 - PRODUCTS

21

2.2

2.3

A.

B.

C.

D.

A.

B.

C.

A.

ELECTRIC WATER HEATERS

Provide commercial type electric powered water heater with integral storage tank compliant with
UL 1453. Unit shall be UL listed pre-wired, factory tested complete with tank drain valve and
ASME rated temperature and pressure relief valve. Refer to drawings for recovery rate, storage
capacity, electrical demand and dimensions.

Storage tank shall be constructed to Section 4 of ASME Code for 125 psi working pressure.
Storage tank shall be internally glass lined with high density magnesium anodic protection. The
tank shall be factory insulated with fiberglass insulation with enamel steel jacket to meet the
thermal efficiencies of ASHRAE 90A.

The water heater shall have a 120 volt control circuit powered by fused transformer, immersion
temperature control adjustable through a range of 60 degrees F to 180 degrees F, with a manual
reset high temperature cut-off switch and temperature limiting device with automatic reset.

Provide water heaters as manufactured by A.O Smith, Bradford White, Rheem or State.
DOMESTIC HW CIRCULATION PUMPS

These pumps shall be Bell and Gossett, Taco or Grundfos (magnetic coupled) having a circulating
capacity as shown on the Drawings. Pumps shall be all bronze construction. Furnish for the
control of each pump an Allen Bradley Bulletin 600 Toggle Switch with thermal overload protection
and pilot light.

Provide electronic timer to control run cycle of circulation pump to cut off pump during periods of
building not being occupied for energy conservation. Timer shall be field adjustable, 24 hour a
day operation and set point, to cut on/off pump during night, 120 volt single phase, with manual
external override, drawn steel case, hinged door, battery backup, UL listed, set points as indicated
on the construction drawings. Manufactured by Intermatic Model EH10, or approved equal.

Provide aquastat to control on/off function of circulating pump based on required temperature
setting of the domestic hot water circulation system, during periods of when timer has not cut off
pump. Agquastat shall be pipe mounted with immersion insertion element, single type, field
adjustable temperature setting, SPDT type switch, 120 volt single phase power requirement.

DOMESTIC WATER PUMPING SYSTEM:

The domestic water pumping system shall consist of (two) (three) (four) variable speed pumps
operated from one automatic control panel. The pumps shall be vertical multistage centrifugal
with cartridge seals and a high temperature switch. The package shall conform to NSF61.
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The variable speed house pump controller shall be of the solid state type, full service type either
individually mounted on each pump or individually mounted in control panel. The controller panel
shall be of the NEMA 1 design containing fused disconnect switches, running lights and shall be
floor mounted. The control panel shall contain such elements as are necessary for variable speed
control with all wiring brought to factory wired control strip. The package shall be designed to
allow removal and/or repair to one pump without the entire pumping system being taken down.
Provide a H-O-A switch for each motor, pump status indicating lights, pump starters, control
voltage transformer, adjustable time delay for lag pump start signal and alarm system, intermittent
audible alarm horn with silencer and reset delay. Limit switches for high pressure cut-off, low
pressure cut-off and low pressure cut-off with alarm, silencing button with automatic reset shall
be included. All components shall come completely factory assembled and wired.  Auxiliary
contacts for signal to DDC system for low suction pressure alarm (1 point), each pump status
2points), pump failure alarm for each pump 2points, shall be included.

A time clock alternator shall be furnished which will periodically and automatically interchange the
lead and lag variable speed pumps. The time clock alternator shall be furnished inside of the
control center.

The pump motors shall be designed to be compatible with the solid state controller and operating
at an approximate maximum speed of 3450 RPM. Provide TEFC or ODP premium efficiency
motor. Motors shall be sized so that nameplate amperage is not exceeded at any point on the
pump operating curve. Refer to Section 22 05 13.

The system shall be designed so that either pump shall operate and stage on as the system
demand increases. When the demand exceeds the capacity of one pump, the second pump shall
automatically start and run as long as required to meet the demand. The maximum differential at
the pump discharge shall be 10 psi.

Provide isolation valves on each pump suction and discharge and a non-slam check valve on
each pump discharge. Package water piping shall be stainless steel. All valves shall be threaded
full port ball type valves for pipe sizes 2” and smaller or flanged butterfly type valves for pipe sizes
over 2", Locate a pressure gauge at the equipment skid inlet and discharge headers. All fittings
shall be flanged or threaded completely lead free.

The package shall be designed to allow removal and/or repair to one pump without the entire
pumping system being taken down.

The variable frequency drives shall be full service type drives and may either be individually pump
mounted or mounted in control panel.

Provide an ASME coded precharged hydropneumatic expansion tank constructed with a
minimum working pressure of 150 psig. Internal wetted parts shall be compliant with FDA
regulations and approval for domestic drinking water. The bladder shall be butyl diaphragm
separting the air from the water. The tank size shall be determined by the pump skid supplier for
the specific project design parameters.

Provide pumping system as manufactured by Grundfos, Armstrong, Bell & Gossett, Canariis, or
Syncroflo.

ELEVATOR SUMP PUMPS

General: Provide complete and operational elevator sump pumps in accordance with latest
elevator code, and as specified herein, as scheduled and as shown on the Drawings.
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Pumps: The elevator sump pump shall be completely submersible cast iron shell with bronze or
thermoplastic impeller, 303 stainless steel shaft and housing, motor shall be hermetically sealed
with built-in overload protection, bearings shall be factory sealed grease lubricated ball type.
Pump capacities shall be as scheduled on the Drawings.

Monitoring Panel: NEMA 4X enclosure, 120 volt single phase, alarm light, water presence visual
alarm, silence switch, mounting hardware, complete with all necessary hardware and components
to interface with pump to automatically cut on pump presence of 6 inches of liquid in sump and
cut off pump upon liquid being pumped down to 2-1/2 inches from bottom of sump. Controls shall
not prevent pump from operating, but only monitor pump. Mount in elevator pit accessible from
elevator doors. Complete with set of dry contacts to indicate pump status (alarm when pump cuts
on) to building automation system.

1. Pump Status (each pump)
2. High Water Alarm.
3. Overflow Water Alarm.

Wiring between control panel and pumps shall be the responsibility of this Contractor and
coordinated with Division 26.

Coordinate all sump pump components with elevator cab clearance. Meet all local and state code
requirements.

WATER SOFTENER

Provide twin alternating unit consisting of a non-corrosive fiberglass softening tank with one piece
thermoplastic inner liner and a polyethylene brine tank. Unit shall be complete with top mounted
integral brass control valves for each tank, automatic self-adjusting brine injector, flow controller,
factory wired, water meter initiated regeneration, water hardness test kit, and manual
regeneration function. Softening tanks shall be NSF, FDA and UL approved with a minimum 5
year warranty, rated for a 150 psi working pressure. Unit shall have a capacity as scheduled.
Provide water softener as manufactured by Unity, Watertech, or Mueller.

PART 3 - EXECUTION

3.1

A.

w

O

m

INSTALLATION

Installation shall meet or exceed all applicable federal, and state requirements, referenced
standards and conform to codes and ordinances of authorities having jurisdiction.

All installation shall be in accordance with manufacturer’s published recommendations.

Install the water heaters, piping, vents and accessories in accordance with the manufacturer’s
published installation instructions.

Furnish all supports required by the equipment included in this Contract.
Provide a 4" thick, reinforced concrete housekeeping pad beneath heaters and pump skids.

Furnish and install all necessary valves, traps, gauges, strainers, unions, etc. to facilitate proper
functioning and servicing of equipment.

Install a line size shutoff valve in cold water inlet and hot water outlet close to each heater.
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3.2

Provide a temperature gauge in the domestic hot water piping within five feet of outlet of each
heater, upstream of all shut-off valves. Size and locate gauge to be easily readable from a
standing position.

Provide dielectric isolation device where copper lines connect to ferrous lines or equipment, such
as dielectric coupling or dielectric flange fitting.

Pipe relief valves discharge and all equipment drains indirectly to appropriate floor drain.
Set the equipment operating and safety controls.

Set thermostats on domestic water heaters to deliver maximum water temperature as indicated
on Contract Drawings.

Coordinate equipment electrical connections with Division 26 requirements. Ground equipment
and connect wiring according to Division 26 specified requirements.

STARTUP

Startup shall be performed by factory trained and authorized personnel. The factory
representative shall also provide a technical and practical operation and maintenance training
seminar including a hands-on operation and maintenance demonstration, and classroom
presentation with handouts and visual aids.

END OF SECTION 22 11 23
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SECTION 22 13 16 - PLUMBING PIPING

PART 1 - GENERAL

1.1

1.2

1.3

1.4

1.5

A.

B.

w

r & m m o O w »

THE FOLLOWING SECTIONS ARE TO BE INCLUDED AS IF WRITTEN HEREIN:
Section 22 00 00 — Basic Plumbing Requirements
Section 22 05 29 — Plumbing Supports and Sleeves
Section 22 05 53 — Plumbing Identification
SECTION INCLUDES

Pipe and Pipe Fittings

Valves

RELATED SECTIONS

Section 31 23 16 — Excavating

Section 31 23 23.13 — Backfilling

Section 31 23 16.13 — Trenching

Section 33 13 00 — Disinfection of Water Distribution System
Section 08 31 13 — Access Doors

Section 09 91 00 — Painting

Section 22 20 00 — Piping, Valves and Fittings
Section 22 05 48 — Plumbing Vibration Isolation
Section 22 07 19 — Plumbing Insulation

Section 22 11 23 - -Plumbing Equipment

Section 22 13 16.A — Plumbing Specialties

Section 22 40 00 — Plumbing Fixtures
REFERENCES

See Section 22 20 00

SUBMITTALS

Submit under provisions of Section 22 00 00.

Product Data: Provide data on pipe materials, pipe fittings, valves, and accessories.

manufacturers catalog information. Indicate valve data and ratings.

Provide
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1.12

A.

1.13

A.

B.

PROJECT RECORD DOCUMENTS

Submit under provisions of Section 22 00 00.

Record actual locations of valves, etc., and prepare valve charts.

OPERATION AND MAINTENANCE DATA

Submit under provisions of Section 22 00 00.

Maintenance Data: Include installation instructions, spare parts lists, exploded assembly views.
QUALITY ASSURANCE

See Section 22 20 00

QUALIFICATIONS

Manufacturer: Company specializing in manufacturing the Products specified in this section with
minimum three years documented experience.

Installer: Company specializing in performing the work of this section with minimum of three years
documented experience.

REGULATORY REQUIREMENTS

Perform Work in accordance with International Plumbing Code.

Conform to applicable code for installation of backflow prevention devices.

DELIVERY, STORAGE, AND HANDLING

Deliver, store, protect and handle products to site under provisions of Section 22 00 00.

Accept valves on site in shipping containers with labeling in place. Inspect for damage.

Provide temporary protective coating on cast iron and steel valves.

Provide temporary end caps and closures on piping and fittings. Maintain in place until installation.

Protect piping systems from entry of foreign materials by temporary covers, completing sections of
the work, and isolating parts of completed system.

ENVIRONMENTAL REQUIREMENTS

Do not install underground piping when bedding is wet or frozen.
EXTRA MATERIALS

Furnish under provisions of Section 22 00 00.

Provide two repacking kits for each size valve.

PART 2 - PRODUCTS

21

A.

GENERAL

All materials shall meet or exceed all applicable referenced standards, federal, state and local
requirements, and conform to codes and ordinances of authorities having jurisdiction.
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Provide materials as specified herein and indicated on Contract Drawings. All materials and work
shall meet or exceed all applicable Federal and State requirements and conform to adopted codes
and ordinances of authorities having jurisdiction.

Pressure ratings of pipe, fittings, couplings, valves, and all other appurtenances shall be suitable for
the anticipated system pressures in which they are installed.

STORM DRAINAGE PIPING SYSTEM

General: A complete system of roof storm drain piping including overflow drain system shall be
installed as indicated on the Drawings.

Pipe and Fittings:

1. All interior downspouts and interior storm drainage piping, and all such piping up to a point
five feet (5') outside the building walls, or to any other point indicated on the Drawings,
shall be service weight cast iron soil pipe, hub and spigot for pipe ten inch (10") and larger
and hubless for eight inch (8") and smaller. All pipe and fittings shall be service weight
cast iron marked with collective trade mark of CISPI. Manufactured by Charlotte, Tyler.

2. Each piece of pipe and each fitting shall be coated at the factory with asphaltum or coal tar
pitch and with the manufacturer's mark or name cast on it. Where roof drains are higher
than 50 feet above the horizontal main drain runout at grade level, all the vertical storm
drain piping system 50' below the roof line shall be constructed of standard Schedule 40
black steel pipe with weld fittings.

Exterior storm water drainage piping to a point five feet (5" outside building walls or to point shown
shall be service weight cast iron sewer pipe. Where piping passes under specific areas noted on
Drawings, it shall be service weight cast iron up to fifteen inches (15") in size.

Installation of Piping:

1. All piping shall be run in the most direct manner. Horizontal pipes shall have a grade of
one-quarter inch (1/4") per foot, wherever possible, and not less in any case than
one-eighth inch (1/8") per foot, unless otherwise noted on Drawings.

2. Cleanouts shall be provided at the bottom of each downspout, at each change of direction
and at intervals not exceeding 95 feet in horizontal runs. Interior cleanouts shall be brass
caulked into the lines, and where they occur in walls or floors of finished areas, shall be
provided with nickel-bronze tops or access plates. All interior cleanouts shall be of the
same size at the pipe served up to four inch (4") size and four inches (4") for all larger lines.

3. Exterior cleanouts shall consist of a concrete encased wye in the line with sewer pipe
extending upward therefrom and terminating in a concrete slab below grade. A standard
cast iron cleanout casting shall be set on this slab in such manner as to be flush with
finished grade and to provide access through its cover to the cleanout. A removable
concrete stopper shall be set in the open top of the cleanout pipe.

4. All storm drain bodies, the first 10" feet of pipe from the drain and all horizontal runs of
storm drainage piping within the building, except in crawl space shall be insulated as
described in the insulation specifications.

5. All sizes of all underground storm drain piping within the building shall schedule 40PVC.
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2.3

E.

Roof drains and Area Drains:

1. All roof and area drains will be furnished and installed with all accessories required for the
particular construction in which they are to be mounted. Area drains shall be as indicated
on the Drawings and as specified in other sections.

Subsurface Drainage: Excavation to bottom of grade beam is by General Contractor. Final fine
grading for sub-soil pipe is by Mechanical Contractor. Material for backfill, twelve inch (12") both sides
of pipe and twenty-four (24") above pipe bottom of excavation, shall be furnished by General
Contractor and installed by Mechanical Contractor. Additional backfill is furnished and installed by
General Contractor. Provide PVC SDR35 perforated pipe with minimum 2 rows of 1/2 inch diameter
holes spaced 4 inches on center, parallel to the axis of the pipe, at a maximum 45 degrees apart.
Pipe and fittings shall conform to ASTM D1784. Fittings shall be DWV pattern PVC, minimum same
thickness as pipe, with socket solvent cement joints, conforming to ASTM D2564. Face pipe
perforations in pipe downward in the excavation prepared for drain pipe. Wrap pipe in fabric as
detailed on plumbing drawings.

Tests: All storm drains shall be tested in vertical sections of approximately 50 feet each by filling
leader with water and allowing to stand twenty-four (24) hours. Any leaks discovered shall be
repaired and the test repeated. All tests shall be observed by the Owner's representative and the
Architect/Engineer before tests are removed.

SANITARY DRAINAGE SYSTEM

General: The sanitary drainage system shall be installed as indicated on the Drawings complete with
all fixtures, drains, traps and required connections. All fixtures and drains shall be properly vented
and trapped. The Contractor shall complete the installation of the sanitary drainage system by
making approved connections as indicated on the Drawings.

Pipe and Fittings:

1. All pipe used for interior, above ground sewer and drainage purposes, unless specifically
shown to the contrary, shall be service weight cast iron soil pipe. All pipe and fittings shall
be service weight cast iron marked with collective trade mark of CISPI. Manufactured by
Charlotte, or Tyler.

2. All pipe and fittings from the sump pumps and sewage ejectors shall be Schedule 80 PVC
with PVC bolted flange connections at pump discharge and at each valve. PVC piping
shall be run from the pumps to the exterior piping connection point within 6" of 5'-0" outside
of the building.

3. Galvanized or black steel pipe shall not be used in any waste connection to a fixture or in
any section of the soil or waste piping system.

4, All underground sanitary waste piping, of all sizes, shall be schedule 40PVC.
Installation of Piping:

1. All piping shall be run in the most direct manner. Horizontal pipes shall have a grade of
one-quarter inch (1/4") per foot, wherever possible, and not less in any case than
one-eighth inch (1/8") per foot, unless otherwise noted on Drawings.

2. Cleanouts shall be provided at the bottom of each riser, at each change of direction and at
intervals not exceeding 95 feet in horizontal runs. Interior cleanouts shall be brass caulked
into the lines, and where they occur in walls or floors of finished areas, shall be provided
with nickel-bronze tops or access plates. All interior cleanouts shall be of the same size at
the pipe served up to four inch (4") size and four inches (4") for all larger lines.
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Exterior cleanouts shall consist of a concrete encased wye in the line with sewer pipe
extending upward therefrom and terminating in a concrete slab below grade. A standard
cast iron cleanout casting shall be set on this slab in such manner as to be flush with
finished grade and to provide access through its cover to the cleanout. A removable
concrete stopper shall be set in the open top of the cleanout pipe.

Flashings: All vent pipes passing through the roof shall be provided with roof flashings per Section
22 05 29.

Testing:

1.

After the vertical lines of soil pipe, waste, and other parts of the sanitary system have been
set from the basement to the top of the building, all outlets shall be temporarily "plugged
up", except as are required for testing as described herein. One floor level of the building
shall be tested at a time. Each floor shall be tested from a level below the structure of the
floor, or the outlet of the building in the case of the lowest level, to a level of 12 inches
above the floor immediately above the floor being tested, or the top of the highest vent in
the case of the highest building level. The pipes for the level being tested shall be filled
with water to a verifiable and visible level as described above and be allowed to remain so
for 24 hours. If after 24 hours the level of the water has been lowered by leakage, the
leaks must be found and stopped, and the water level shall again be raised to the level
described, and the test repeated until, after a 24 hour retention period, there shall be no
perceptible lowering of the water level in the system being tested.

A final test shall be conducted after all vertical and horizontal pipes and "rough-ins" have
been complete but before the sewer connection is made. The test procedure shall be
identical with that described above except that the entire plumbing system, i.e., the vertical
and horizontal pipe and "rough-in", shall be subjected to water under the head imposed by
filling the system to the top of the building for buildings two (2) stories and less. For
buildings more than two stores, the Contractor can test two stories at a time or use
compressed air to test the system, set at 5 psi test pressure. After all testing operations
have been completed, all waste lines shall be cleaned.

Should the completion of these tests leave any reasonable question of a doubt relative to
the integrity of the installation, additional tests or measures shall be performed to
demonstrate the reliability of these systems to the complete satisfaction of the Owner's
duly authorized representative. Such tests shall be conducted and completed before any
joints in plumbing are concealed or made inaccessible.

Fabrication Methods for Sewage and Drainage Pipe Lines:

1.

Install promptly all sewers, drains and piping after excavating, chasing or cutting for them
has been done to keep the openings for such piping open as short a time as possible. No
piping shall, however, be permanently closed up, furred in or covered before the
examination of same by the authorities having jurisdiction.

Waste pipes shall be sized to conform to the sizes indicated on the Drawings. Under no
circumstances shall any drain line be smaller than two inches. The waste pipes from water
closets shall not be smaller than four inches.

The drilling and tapping of soil or waste lines or the use of saddle joints or the welding or
brazing of hubs or pipe to any soil, waste or vent lines is prohibited.

Wastes must be brought up directly in back of each fixture. Horizontal branch arms of lead
or brass will not be allowed.
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2.4

5. No waste or soil lines shall enter the vertical part or heel of a lead or cast iron closet bend.
Waste lines may enter the horizontal part of the lead or cast iron closet bend. No sink or
lavatory waste line shall enter any other waste line of two inch (2") size.

6. All waste connections shall be made of heavy brass threaded nipples or with copper tube
with appropriate screw to sweat adapters for connecting to sanitary tee. All fixtures used
in connection with the conveying of any waste substance to the sanitary sewer, shall be
connected by means of a trap, waste and overflow. Slip joints will be permitted only on the
house side of the trap, waste and overflow, or appliance which has such slip joints
embodied in their original manufacture. Fixtures which have waste opening connected to
the soil or waste lines by the use of bolts or screws shall have such connections made by
the use of the exact number of bolts or screws as provided for in their original manufacturer.

7. Where waste and vents are exposed at fixtures, pipes shall be chrome plated brass or
brass W.C.P. cover (iron pipe size) and shall have chrome plated escutcheons where they
pass through floors, walls, or ceilings.

Vents:

1. Vent pipes shall be carried up adjoining soil and waste pipes, and they shall be connected
into the main stack at top and bottom as indicated on the plumbing riser diagrams on the
Drawings.

2. Vent pipes shall be of hubless service weight cast iron pipe.

3. All vent lines shall be so constructed that they cannot be used for waste or soil lines. No

fixture shall be double trapped.
Connections to Floor Mounted Water Closets:

1. All connections for floor mounted water closets and waste piping shall be made with an
appropriate cast iron closet flange and wax gaskets.

WATER SUPPLY SYSTEM

A complete system of hot and cold water supply to all plumbing fixtures and mechanical equipment
shall be supplied and installed as shown on the Drawings. The water supply system shall be installed
using the materials and methods as specified in the following paragraphs. All materials within
domestic water distribution systems that may come in contact with the potable water delivered shall
comply with ANSI/NSF Standard 61.

Underground Water Supply Systems:

1. Pipe: All pipe used for underground water piping mains shall be Class 52 centrifugally
cast, close grained cast iron pipe or Class 50 DUCTILE iron pipe arranged with bell and
spigot mechanical joints.

2. Fittings: See Section 22 20 00.

3. Valves: See Section 22 20 00.
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4, Valve Boxes: For each underground valve installed by the Contractor, the Contractor shall
provide and install a two-piece, screw adjustable type valve box. These valve boxes shall
be designed for heavy roadway service and they shall have a deep socket type of cover
which prevents their being accidentally knocked out of position. The word "WATER" shall
appear on each cover. The installation of these members shall be such that by the use of
the adjustable screw type bodies the tops are just flush with the finished grade. These
valve boxes shall be Tyler Pipe Industries #6850, or approved equal.

5. Lead: Itis forbidden that lead in any form be used in any water system other than waste.
If lead is used in the fabrication or installation of any water system other than waste, then
ALL of the installed equipment and material, which may have come in contact with the lead,
shall be marked with bright red or orange spray paint, and shall be removed from the project
site. The system(s) shall then be restored and reinstalled using ALL NEW MATERIALS.

Irrigation Provisions:

1. Furnish and install capped and/or valved water lines under paving, through retaining walls
in paved plaza areas and as indicated on Drawings for connections and extensions under
work of Section Irrigation (Sprinkler) System.

Building Entrance:

1. A metallic sleeve shall be inserted in the forms of the building wall through which the water
service enters the building. The interior diameter of such sleeve shall be four inches (4")
greater than the exterior diameter of the water service.

2. The water service pipe from within the building shall be extended to a point three feet
outside the building wall through this sleeve. The position of the water service in this sleeve
shall be concentric and the intervening space shall be packed in a flexible manner to avert
the flow of water from outside of the building into the basement.

3. The interior pipe extended outside the building shall be provided with a protective wrapping
of "Tape Coat" SP warmed with hand torch. This protective tape shall be applied with
"half-lap" coverage in strict accordance with the manufacturer's published instructions. The
cast iron pipe connected to the pipe extending from the building wall shall contain two
caulked joints within four feet of the union of the cast iron pipe and the interior pipe from
the building.

INTERIOR DOMESTIC WATER PIPING SYSTEMS:

All piping within confines of building walls shall be a part of the interior water piping system. Interior
domestic water piping material and installation shall be as specified in the following paragraphs.

Pipe:

1. Interior domestic water piping larger than six inches (6") shall be Schedule 40 galvanized
steel pipe. See Section 22 20 00. When approved by the Owner in writing, the use of roll-
grooved copper pipe may be used. When a roll grooved coupling system is approved for a
copper piping system, the couplings shall be ductile iron conforming to ASTM A-536 Grade
65-45-12, coated with copper colored alkyd enamel, similar to Victaulic Style 607. Coupling
gaskets shall be Grade “EHP” EPDM compound for operating temperatures of -30 degrees
F to 250 degrees F. Flange adapters for copper tubing shall consist of ASTM A-536, Grade
65-45-12 ductile iron housing with copper colored alkyd enamel. Flange adapters shall be
manufactured for engaging directly into copper tubing sized roll grooved copper tube and
fittings and bolting directly to ANSI Class 125 or Class 150 flanged components,
manufactured by Victaulic Style 641.
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2.

Unless otherwise shown on the Drawings, all interior domestic water piping four inches (4")
and smaller shall be fabricated of Type K, hard drawn, copper pipe made of deoxidized
copper (99.9% pure). See Section 22 20 00._No pipe smaller than three-fourths inches
(3/4") shall be used in this project except at local connections or as detailed for laboratory
areas.

C. Fittings: See Section 22 20 00.

D. Headers:

1.

Suitable headers of the nature detailed on the accompanying Drawings shall be provided
for the distribution of the cold water systems. These headers shall be fabricated by a fusion
welding process by the use of extra strong black steel pipe and fittings of the same
character. All flanges used in the case of such headers shall be dimensioned, faced, drilled
and spot faced to conform to the Class 150 American Standard for Steel Pipe Flanges and
Flanged Fittings (B16e-1939). The header outlets shall be effected by welding to the
header full length welding couplings of the proper size. These header outlets shall be
carefully aligned to be "square" and parallel.

Upon being completed, these headers shall be subjected to a hydrostatic test of 300
pounds per square inch gauge. All defects noted upon inspecting the headers thus tested
shall be repaired by chipping, machining and burning out defects, and re-welding. After
repairs have been made, the headers shall be retested as described above.

After the headers have been tested and found to be tight, they shall be galvanized by a
"double-dip" process. The manufacturer shall be required to provide certificates assuring
the fact that the headers were so "double-dipped". Both exterior and interior surfaces shall
receive a heavy zinc coating by a hot dipping process. Galvanized steel nipples shall be
used to extend the various header outlets to the valves placed in each outgoing water line
near the header. These nipples shall be of such a length that the valves in the outgoing
water lines are neatly lined up in a horizontal plane. At a point just beyond these valves, a
three-fourths inch (3/4") valved drain line shall be installed in each outgoing branch leaving
the header. The purpose of such valve branches shall be to drain the system into which
the flow of water is controlled by the valves previously mentioned. These three-fourths
inch (3/4") drain line valves from the various branches leaving the headers shall be likewise
lined up in a straight horizontal line. These three-fourths inch (3/4") drain lines shall
terminate in a common "drain line". That one inch (1) drain line shall be the header drain
line. Headers fabricated from copper pipe and roll grooved fittings may be substituted only
with the written approval of the Owner.

E. Control Valves:

1.

Control valves shall be installed where indicated on Drawings and/or wherever necessary
for controlling the several sections of the domestic water system. Valves shall be provided
on all inlet (and outlet where applicable) connections to all kinds of apparatuses, all risers
and all groups of fixtures. Groups of fixtures shall be arranged to have their group valves
in one location. Access shall be provided to all concealed valves by means of an access
door. Coordinate the location of valves with the architectural features of the building in
order that the access doors will be located symmetrically with other features.

The hot and/or cold water supply lines to each and every fixture hereinafter specified shall
be equipped with stop valves which shall be chromium plated where exposed chrome
plated pipe is used.

F. Cross Connections:
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Care shall be exercised in fabricating plumbing lines to avoid all cross connections and to
construct the piping systems in a manner which eliminates the possibility of water
contamination.

The piping systems have been designed in every case to avoid the possibility of reverse
flow or back siphoning. Care shall be exercised in constructing plumbing lines to make
certain that not only the letter, but the spirit, of these safety precautions is carried out to
the fullest possible extent.

G. Requirements of Interior Water Piping Systems:

1.

All piping shall have reducing fittings used for reducing or increasing where any change in
the pipe sizes occurs. No bushing of any nature shall be allowed in piping.

All exposed chrome plated, polished or enameled connections from fixtures shall be put up
with special care, showing no tool marks or threads at fittings, and supported by neat racks
or hangers with round head screws of same material and finish.

The fabrication of copper pipe and fittings shall in every detail conform to the
recommendations and instructions of the fitting manufacturer. The tools used shall be the
tools adapted to that specific purpose.

Refer to other parts of this Section and Section 22 00 00 and 22 20 00 for other information
concerning installation of piping.

H. Testing and Sterilization:

1.

All water piping systems shall be properly tested to assure their being absolutely tight. In
the case of pipes which are to be insulated, these tests shall be completed and the piping
system proven to be absolutely tight before any insulation is applied. Wherever pipes are
placed so that they will ultimately be concealed, these tests shall be conducted and the
absolute tightness of each piping system shall be demonstrated before the system is
concealed.

The procedure of these tests shall consist of subjecting a piping system to a hydrostatic
pressure per Section 22 00 00. During the test period, all pipe, fittings and accessories in
the particular piping system which is being tested shall be carefully inspected. If leaks are
detected, such leaks shall be stopped by means designated by the Owner's duly authorized
representative and the hydrostatic test shall again be applied. This procedure shall be
repeated until, for an entire twenty-four hour period, no leaks can be found while the system
being tested is subjected to the pressure mentioned above.

Wherever conditions permit, each piping system shall thereafter be subjected to its normal
operating pressure and temperature for a period of no less than five (5) days. During that
period, it shall be kept under the most careful observation. The piping systems must
demonstrate the propriety of their installation by remaining absolutely tight during this
period. Even though the completion of these tests is satisfactory, there is a continuing
responsibility for the ultimate, proper, and satisfactory operation of such piping systems
and their accessories.

The sterilization process shall be conducted as required by the Health Department of the
City of Edinburg , and the specifications above, and upon completion of the process, the
Health Department shall test and certify the cleanliness of the water piping system. The
Mechanical Subcontractor shall pay all costs and charges incidental to this test and
certification.
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PART 3 - EXECUTION

3.1

3.2

3.3

A.

B.

o
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EXAMINATION

Verify excavations under provisions of Section 22 00 00.

Verify that excavations are to required grade, dry, and not over-excavated.
PREPARATION

Ream pipe and tube ends. Remove burrs. Bevel plain end ferrous pipe.
Remove scale and dirt, on inside and outside, before assembly.

Prepare piping connections to equipment with flanges or unions.
INSTALLATION

Provide non-conducting dielectric connections wherever jointing dissimilar metals.
Route piping in orderly manner and maintain gradient.

Install piping to conserve building space and not interfere with use of space.
Group piping whenever practical at common elevations.

Install piping to allow for expansion and contraction without stressing pipe, joints, or connected
equipment.

Provide clearance for installation of insulation and access to valves and fittings.

Provide access where valves and fittings are not exposed. Coordinate access door location with
architectural features.

Establish elevations of buried piping outside the building to ensure a minimum of cover. Refer to
Section 22 00 00.

Where pipe support members are welded to structural building framing, scrape, brush clean, and
apply one coat of zinc rich primer to welding.

Provide support for utility meters in accordance with requirements of utility companies.
Provide support for utility meters in accordance with requirements of utility companies.
Excavate in accordance with Section 22 00 00 for work of this Section.

Excavate in accordance with Section 22 00 00 for work of this Section.

Install bell and spigot pipe with bell end upstream.

Install valves with stems upright or horizontal, not inverted.

Provide one plug valve wrench for every ten plug valves sized 2 inches and smaller, minimum of
one. Provide each plug valve sized 2-1/2 inches and larger with a wrench with set screw.

Provide one plug valve wrench for every ten plug valves sized 2 inches and smaller, minimum of
one. Provide each plug valve sized 2-1/2 inches and larger with a wrench with set screw.
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APPLICATION
Install unions downstream of valves and at equipment or apparatus connections.

Install brass male adapters each side of valves in copper piped system. Sweat solder adapters to
pipe.

Install ball or butterfly valves for shut-off and to isolate equipment, part of systems, or vertical risers.
Install globe or plug valves for throttling, bypass, or manual flow control services.

Provide spring loaded check valves on discharge of water pumps.

Provide flow controls in water recirculating systems where indicated.

ERECTION TOLERANCES

Establish invert elevations, slopes for drainage to 1/8 inch per foot (one percent) minimum. Maintain
gradients through each joint of pipe and throughout system.

Slope water piping and arrange to drain at low points.
DISINFECTION OF DOMESTIC WATER PIPING SYSTEM

Prior to starting work, verify system is complete, flushed and clean. After completion of the testing,
the entire cold and hot water piping systems, with attached equipment, shall be thoroughly sterilized.

Ensure PH of water to be treated is between 7.4 and 7.6 by adding alkali (caustic soda or soda ash)
or acid (hydrochloric).

Inject disinfectant, free chlorine in liquid, powder, tablet or gas form, throughout system to obtain 50
to 80 mg/L residual.

Bleed water from outlets to ensure distribution and test for disinfectant residual at minimum 15
percent of outlets.

Maintain disinfectant in system for 24 hours.
If final disinfectant residual tests less than 25 mg/L, repeat treatment.
Flush disinfectant from system until residual equal to that of incoming water or 1.0 mg/L.

Take samples no sooner than 24 hours after flushing, from 10 percent of outlets and from water
entry, and analyze in accordance with AWWA C651.

EQUIPMENT CONNECTIONS

Under this section, water lines shall be run to and connected to the pumps, quick fills, and other items
of equipment as indicated. Provide suitable shutoff valves, check valves, and, if required by the
drawings, bypass valves at each and every such point of connection.
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3.8

A.

CONNECTIONS FOR GENERAL CONTRACTOR FURNISHED EQUIPMENT

Route lines as indicated on the Drawings to serve various items of equipment specified elsewhere.
Rough-in accordance with detailed drawings furnished by the equipment supplier, and make final
connections to the equipment when it is installed. Rough-in shall terminate where noted on
Drawings. All pressure lines shall be provided with shutoff valves or cocks. Drain lines shall be
provided where required. It shall be assumed that the equipment supplier will provide and install
valves and pipe specialties, etc. only as specified herein or called for on the Drawings.

END OF SECTION 22 13 16
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SECTION 22 13 17 - PLUMBING SPECIALTIES

PART 1 - GENERAL
1.1 THE FOLLOWING SECTIONS ARE TO BE INCLUDED AS IF WRITTEN HEREIN:
A. Section 22 00 00 — Basic Plumbing Requirements

B. Section 22 05 29 — Plumbing Supports and Sleeves

o

Section 22 05 53 — Plumbing Identification
1.2 SECTION INCLUDES

Roof drains

Floor Drains and Floor Sinks

Cleanouts

Backflow preventers

mo o w »

Water hammer arrestors

m

Interceptors

1.3 RELATED SECTIONS

Section 01 11 00 - Summary of Work
Section 33 05 13 - Manholes and Structures
Section 22 13 16 - Plumbing Piping

Section 22 40 00 - Plumbing Fixtures

m o o w >

Section 22 11 23 - Plumbing Equipment

14 REFERENCES

ANSI/ASSE 1011 - Hose Connection Vacuum Breakers

ANSI/ASSE 1012 - Backflow Preventers with Immediate Atmospheric Vent
ANSI/ASSE 1013 - Backflow Preventers, Reduced Pressure Principle

ANSI/ASSE 1019 - Wall Hydrants, Frost Proof Automatic Draining Anti-Backflow Types
ANSI A112.21.1 - Floor Drains

ANSI A112.21.2 - Roof Drains

ANSI A112.26.1 - Water Hammer Arrestors

r & m m O O W »

ASTM C478 - Precast Reinforced Concrete Manhole Sections
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15

1.6

1.7

1.8

1.9

J.

A.

B.

A.

B.

C.

A.

B.

A.

B.

AWWA C506 - Backflow Prevention Devices - Reduced Pressure Principle and Double Check Valve
Types

PDI WH-201 Water Hammer Arresters

SUBMITTALS

Submit under provisions of Section 22 00 00.

Shop Drawings: Indicate dimensions, weights, and placement of openings and holes.
Product Data: Provide component sizes, rough-in requirements, service sizes, and finishes.
Manufacturer's Installation Instructions: Indicate assembly and support requirements.
Manufacturer's Certificate: Certify that oil interceptors meet or exceed specified requirements.
PROJECT RECORD DOCUMENTS

Submit under provisions of Section 22 00 00.

Record actual locations of equipment, cleanouts, backflow preventers, etc.

OPERATION AND MAINTENANCE DATA

Submit under provisions of Section 22 00 Q0.

Operation Data: Indicate frequency of treatment required for interceptors.

Maintenance Data: Include installation instructions, spare parts lists, exploded assembly views.
DELIVERY, STORAGE, AND HANDLING

Deliver, store, protect and handle products to site under provisions of Section 22 00 00.
Accept specialties on site in original factory packaging. Inspect for damage.

EXTRA MATERIALS

Furnish under provisions of Section 22 00 00.

Provide two loose keys for each type of manhole cover and valve box.

PART 2 - PRODUCTS

21

w

ROOF AND AREA DRAINS:

All roof and area drains will be furnished and installed by the Mechanical Contractor with all
accessories required for the particular construction in which they are to be mounted. Area drains
shall be as manufactured by Wade, Josam, Jay R, Smith, Mi-Fab or Zurn.

Unless otherwise specified on plans.

Roof Drain Type A (RD "A"): Wade No. 3000-5-39-52-53, galvanized cast iron body with flashing
clamp, sump receiver, underdeck clam, mushroom cast iron dome strainer and large sump.

Unless otherwise specified on plans.
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Overflow Drain Type (OD “A”): Wade No. 3000-5-39-52-53-SD, cast iron body with flashing clamp,
sump receiver, underdeck clamp, mushroom galvanized cast iron dome strainer, large sump with
PVC standpipe or adjustable height internal water dam. Cut and/or adjust height of standpipe or
internal water dam to code required height (2).

Downspout Nozzle: Wade No. 3940-NH-1-166, nickel bronze downspout nozzle with no-hub inlet,
stainless steel bird screen, polished finish, outlet tongue, and securing ring.

FLOOR DRAINS:

Floor drains (F.D.) shall be sized to conform to the information indicated on the Drawings or contained
elsewhere in these Specifications. Extreme care shall be used to set the elevation of the drain to
meet the low point elevation of the finished floor. Each floor drain shall be provided with a P-trap
unless noted otherwise. Note that a deep seal type trap may be required under other Sections of
these Specifications.

All floor drains will be furnished and installed with all accessories required for the particular
construction in which they are to be mounted; and shall be as manufactured by Wade, Jay R. Smith,
Mi-Fab or Zurn.

Unless otherwise specified on plans.

Floor Drain (In Finished Areas) Type A (FD "A"): Wade No. 1100-AX, castiron floor drain with integral
reversible clamp device, caulk device, caulk outlet and 6” round adjustable nickel brass strainer, and
2" plugged trap primer tap.

Unless otherwise specified on plans.

Floor Sink Type B (FS-“B”): Wade No. 9130-6-16-26-27, 12" square floor sink with 6” sump, acid
resistant epoxy coated interior, nickel bronze frame and % nickel bronze grate, aluminum sediment
bucket and clamping device and V2" plugged trap primer tap.

CLEANOUTS:

At each change in direction, at the end of each continuous waste line, at the foot of each riser in the
building and at 50" intervals in long horizontal runs, of lines of four inch (4") size and smaller, and not
more than 95' intervals for larger lines, cleanouts shall be placed in soil and waste lines. The size of
the cleanouts shall be identical with the size of the soil or waste line in which they are placed for four
inch (4") and smaller lines. The size of cleanouts in lines larger than four inches (4") shall be six
inches (6") in all cases. All cleanouts shall be placed to be easily accessible for servicing. Where
they occur in pipe chases, they shall be placed above the floor in such a location so they will be easily
accessible through access doors, or they shall be brought through the walls and be provided with
covers. All horizontal soil and waste lines shall have a cleanout placed in the end of the line by the
use of a wye and a 1/8 bend, or by a combination tee-wye and made easily accessible by extending
the cleanout through the wall and be covered as described above. The screw plug of all cleanouts
shall be of cast brass.

The bodies of floor cleanouts shall be tapped for iron pipe threads. The brass tap screws shall have
flange caps with raised nuts. Wherever such cleanouts occur in finished floor slabs or terminate in
finished walls, they shall be provided with scoriated nickel bronze cleanout covers of such a size as
to make the plugs over which they are installed readily accessible. These cleanouts shall be cast
iron floor cleanout with cut-off ferrule, tapered brass plug with eight inch (8") round screwed brass
access cover with three-eighths inches (3/8") diameter Allen Head Screw.
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2.4

2.5

C.

All cleanouts shall be manufactures by Wade, Zurn, J.R. Smith, Mi-Fab or Josam. The specified
manufactures and model number is the basis of design and the other listed manufacturers may be
used, but must be equivalent to specification.

Finished Floors and Concrete Floors, Round Top. Primer coated cast iron floor cleanout with SV hub
outlet, taper thread bronze plug, threaded adjustable housing and ferrule, membrane flange,
secured/vandal proof, round-heavy duty satin finished nickel bronze scoriated top that adjusts to
finished floor after concrete has set. For cleanouts located under carpet floors provide an integral
carpet marker to indicate location after floor carpeting is installed. Reference Architectural drawings
for areas with carpet floors. Wade No. 6000-Z-1-75-Threaded/Machined for Clamp Device (-CM,
where applicable, or approved equal as manufactured by Zurn, J.R. Smith, Mi-Fab or Josam. Set
top of floor cleanouts such that top is flush with finished floor.

Outside Areas, Round Top. Primer coated cast iron, extra heavy traffic duty floor cleanout with taper
thread bronze plug, threaded adjustable housing with flanged ferrule, secured/vandal proof, round,
extra heavy duty, gasketed satin finished nickel bronze scoriated top that adjusts to finished grade in
field after installation. Cast cleanouts flush in a 16" by 16" by 6" thick concrete pad. Concrete pad
and cleanout shall be installed such that the top of pad and cleanout top are both set with top flush
with finished grade. Wade No. 6000-Z-1-755 or approved equal as manufactured by Zurn, J.R.
Smith, Mi-Fab or Josam. Set top of exterior floor cleanouts such that top is flush with finished grade.

Finished Walls. Primer coated cast iron cleanout tee with countersunk head, taper treaded bronze
plug, No-Hub connections and 6-inch diameter-smooth-stainless steel secured access cover with
secured/vandal proof screw. Manufactured by, Wade W-8460, or approved equal as manufactured
by Zurn, J.R. Smith, Mi-Fab or Josam.

Unfinished Areas. Primer coated cast iron cleanout tee with countersunk head, taper thread bronze
plug and No-Hub connections. Wade W-8560-MODIFIED for No-Hub connections-D. approved
equal as manufactured by Zurn, J.R. Smith, Mi-Fab or Josam.

STRAINERS:

Strainers 2" and smaller, Class 125 ASTM B62 bronze body, screwed ends, No. 20mesh strainer,
screwed cap with bronze blow-off valve (size to be determined by standard tap size in cap), rated for
200 psi working pressure, manufactured by Nibco No. T-221-B, or approved equal. Strainers 2 1/2"
and larger, ASTM A126-B cast iron body, class 125, rated for 200 psi working pressure, isolating
type flanged ends where installed in copper lines, No. 7 perforated monel strainer, flanged cap with
bronze ball blow-off valve (size of blow-off valve shall be determined by standard tap size in cap).
Special Note: All strainers 6" and larger shall have studs mounted in the body flange in lieu of bolts
for removal of cap. Baskets for strainers 6" and larger shall have stainless steel reinforcing bands at
ends to prevent collapsing. Cast iron strainers shall have FDA approved internal lining for domestic
water service, manufactured by Nibco No. F-721-A, or manufactured with equivalent model.

BACKFLOW PREVENTERS AND VACUUM BREAKERS:

Atmospheric Vacuum Breakers: Full line size, manufactured of brass or bronze with full size orifice,
dry guide out of the liquid pressure area and disc float closing vent with minimum flow. Manufactured
by Watts Regulator, No. 188A Series, or equivalent model by Wilkins or Conbraco (Apollo).

Reduced Pressure Backflow Preventer (RPZ): Size as indicated on Drawings, bronze construction,
rated for 175 psi, and shall include strainer, gate or ball valves based on size, pressure differential
relief valve, check valves, test cocks, and relief vent and funnel drain. Unit shall meet the
requirements of ASSE 1013, and AWWA, University of Southern California tested and approved.
Manufactured by Watts Regulator No. 909, or by Wilkins or Conbraco (Apollo).
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Double Check Valve Assembly: For sizes up to 2 inches provide lead free cast copper silicon alloy
body with threaded end connections, with replaceable seats and seat discs, top mounted ball valve
test cocks. Unit shall meet the requirements of ASSE 1015, AWWA c510, University of Southern
California testes and approved, manufactured by Watts model (FOD) or equivalent model by Wilkens
or Combraco (Apollo). For sizes over 2 inches provide lead free unit with epoxy coated cast iron
body with stainless steel seats, flanged and connections, complete with gate valves on inset and
discharge. Unit shall meet the requirements of ASSE 1015, AWWA C510-92, CSA B 64.5 and
University of Southern California tested and approved, manufactured by Watts Model LF 709 or by
Wilkins or Conbraco (Apollo).

VALVE BOXES:

For each underground valve installed by the Contractor, the Contractor shall provide and install a
two-piece, screw adjustable type valve box. These valve boxes shall be designed for heavy roadway
service and they shall have a deep socket type of cover which prevents their being accidentally
knocked out of position.

The word "WATER" shall appear on each cover. The installation of these members shall be such
that by the use of the adjustable screw type bodies the tops are just flush with the finished grade.
These valve boxes shall be Tyler Pipe Industries #6850, or approved equal.

TRAP PRIMERS:

Electronic Type: Electronic trap priming manifo9ld, surface mounted, complete with resettable timer,
factory assembled, pre-piped bronze body, 1/2” inlet and water connection, solenoid valve, Type "L”
copper manifold with brass %%2” compression fittings with single point 120 volt electrical connection
with manual override switch, 16 gauge steel enclosure with door and integral atmospheric vacuum
breaker, with mounting anchors, manufactured by PPP Inc., “Prime Time” or approved equal.

EXPANSION TANKS:

ASME coded pre-charged hydro pneumatic steel expansion tank, constructed with a maximum
working pressure of 150 psig. Internal wetted parts shall be compliant with FDA regulations and
approvals. Internal butyl diaphragm isolating water from air, 2 gallon tank volume, 8” diameter, 8”
height, 3/4” NPT pipe connection, manufactured by Amtrol “Therm-X-Trol” Model No. ST-5C or by
Watts or Taco.

WATER HAMMER ARRESTORS:

Provide hydraulic shock water hammer arrestors in domestic cold water and domestic hot water lines
to each individual plumbing fixture or battery of fixtures, and at each automatic solenoid operated or
quick closing valve serving equipment. Shock water hammer arrestors shall be of seamless type “K”
copper body construction or type 304 stainless steel body with stainless steel bellows, nitrogen and
helium gas pre-charged. Shock arrestors shall be certified to ASSE 1010-2004 Standard and listed
with IAPMO, completely sealed and operating free of casing. Size all units according to water
hammer arrestors standard PDI-WH-201. The shock arrestors shall have a life time warranty and
shall be designed to provide continuous protection without maintenance allowing the shock arrestor
to be installed without an access panel. Manufactured by Sioux Chief “Hydra-Rester”, Wade or Jay.
R. Smith.
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2.10

PART 3 - EXECUTION

3.1

A.

3.2

PREPARATION

Coordinate cutting and forming of roof and floor construction to receive drains to required invert
elevations.

Verify location of equipment and housekeeping pads prior to installation of floor drains.
INSTALLATION
Install in accordance with manufacturer's instructions.

Extend cleanouts to finished floor or wall surface. Lubricate threaded cleanout plugs with mixture of
graphite and linseed oil. Ensure clearance at cleanout for rodding of drainage system.

Encase exterior cleanouts in concrete flush with grade.
Pipe relief from back flow preventer to nearest drain.

Install water hammer arrestors complete with accessible isolation valve and wall access panel where
serving banks of plumbing fixtures. For single plumbing fixtures locate the water hammer arrestors
above the ceiling with ceiling access panel. Where located above a lay-in ceiling, the ceiling access
panel is not required.

All backflow preventers shall be installed within the building.

Lead: Itis forbidden that lead in any form be used in any water system other than waste. If lead is
used in the fabrication or installation of any water system other than waste, then all of the installed
equipment and material, which may have come in contact with the lead, shall be marked with bright
red or orange spray paint, and shall be removed from the project site. The system(s) shall then be
restored and re-installed using all new materials.

END OF SECTION 22 13 16.A
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SECTION 22 20 00-PLUMBING PIPING, VALVES AND FITTINGS

PART 1 - GENERAL

1.1 THE FOLLOWING SECTIONS ARE TO BE INCLUDED AS IF WRITTEN HEREIN:
A. Section 2200 00 — Plumbing Basic Requirements
B. Section 22 05 29 — Plumbing Supports and Sleeves
C. Section 22 05 53 — Plumbing Identification

1.2 SECTION INCLUDES

A. Pipe and Pipe Fittings

w

Valves

1.3 RELATED SECTIONS

Section 02222 - Excavating

Section 31 23 23.13 - Backfilling

Section 31 23 16.13 - Trenching

Section 33 13 00 - Disinfection of Water Distribution System
Section 08 31 13 - Access Doors and Frames

Section 09 91 00- Painting

Section 22 05 48 —Plumbing Vibration Isolation

r & m m T O ® »

Section 23 07 19 - Plumbing Insulation

Section 22 13 16.A - Plumbing Specialties
J. Section 22 40 00 - Plumbing Fixtures
K. Section 22 11 23 - Plumbing Equipment
14 REFERENCES
AGA - American Gas Association
ANSI B31.1 - Power Piping
ANSI B31.9 - Building Service Piping
ASME - Boiler and Pressure Vessel Code

ASME Sec. 9 - Welding and Brazing Qualifications

mmo o w »

ASME B16.1 - Cast Iron Pipe Flanges and Flanged Fittings Class 25, 125, 250 and 800



PLUMBING PIPING, VALVES AND FITTINGS 222000 - 2
UTRGV SOM TBL CENTER
100% CD CONSTRUCTION SET

r

o ® o z =

N < X g < ¢ A 0o 2

BB.

CC.
DD.

EE.

FF.

GG.

HH.

ASME B16.3 - Malleable Iron Threaded Fittings

ASME B16.4 - Cast Iron Threaded Fittings Class 125 and 250

ASME B16.18 - Cast Bronze Solder-Joint Pressure Fittings

ASME B16.22 - Wrought Copper and Bronze Solder-Joint Pressure Fittings

ASME B16.23 - Cast Copper Alloy Solder-Joint Drainage Fittings - DWV

ASME B16.26 - Cast Bronze Fittings for Flared Copper Tubes

ASME B16.29 - Wrought Copper and Wrought Copper Alloy Solder Joint Drainage Fittings - DWV
ASME B16.32 - Cast Copper Alloy Solder-Joint Fittings for Solvent Drainage Systems

ASTM A47 - Ferric Malleable Iron Castings

ASTM A135 - Pipe, Steel, Black and Hot-Dipped Zinc Coated, Welded and Seamless

ASTM A234 - Pipe Fittings of Wrought Carbon Steel and Alloy Steel for Moderate and Elevated
Temperatures

ASTM B32 - Solder Metal

ASTM B42 - Seamless Copper Pipe

ASTM B43 - Seamless Red Brass Pipe

ASTM B75 - Seamless Copper Tube

ASTM B88 - Seamless Copper Water Tube

ASTM B251 - Wrought Seamless Copper and Copper-Alloy Tube

ASTM B302 -Threadless Copper Pipe (TP)

ASTM B306 - Copper Drainage Tube (DWV)

ASTM C564 - Rubber Gaskets for Cast Iron Soil Pipe and Fittings

ASTM D1785 - Poly (Vinyl Chloride) (PVC) Plastic Pipe, Schedules 40, 80, and 120

ASTM D2235 - Solvent Cement for Acrylonitrile - Butadiene - Styrene (ABS) Plastic Pipe and
Fittings

ASTM D2241 - Poly (Vinyl Chloride) (PVC) Plastic Pipe (SDR-PR)

ASTM D2466 - Poly (Vinyl Chloride) (PVC) Plastic Pipe Fittings, Schedule 40

ASTM D2564 - Solvent Cements for Poly (Vinyl Chloride) (PVC) Plastic Pipe and Fittings
ASTM D2680 - Acrylonitrile-Butadiene-Styrene (ABS) Composite-Sewer Piping

ASTM D2683 - Socket-Type Polyethylene Fillings for Outside Diameter - Controlled Polyethylene
Pipe

ASTM D2729 - Poly (Vinyl Chloride) (PVC) Sewer Pipe and Fittings
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ASTM D2751 - Acrylonitrile-Butadiene-Styrene (ABS) Sewer Pipe and Fittings

ASTM D2846 - Chlorinated Polyvinyl Chloride (CPVC) Pipe, Fittings, Solvent Cements and
Adhesives for Potable Hot Water Systems

ASTM D2855 - Making Solvent-Cemented Joints with Poly Vinyl Chloride (PVC) Pipe and Fittings
ASTM D3033 - Type PSP Poly Vinyl Chloride (PVC) Sewer Pipe and Fittings

ASTM D3034 - Type PSM Poly Vinyl Chloride (PVC) Sewer Pipe and Fittings

ASTM D3309 - Polybutylene (PB) Plastic Hot Water Distribution System

ASTM F477 - Elastomeric Seals (Gaskets) for Joining Plastic Pipe

ASTM F493 - Solvent Cements for Chlorinated Poly Vinyl Chloride (CPVC) Plastic Pipe and
Fittings

ASTM F845 - Plastic Insert Fittings for Polybutylene (PB) Pipe

AWS A5.8 - Brazing Filler Metal. BA. AWWA C105 - Polyethylene Encasement for Ductile Iron
Piping for Water and Other Liquids

AWWA C110 - Ductile - Iron and Gray - Iron Fittings 3 in. through 48 in., for Water and Other
Liquids

AWWA C111- Rubber-Gasket Joints for Ductile Iron and Gray-Iron Pressure Pipe and Fittings

AWWA C151 - Ductile-lIron Pipe, Centrifugally Cast in Metal Molds or Sand-Lined Molds, for
Water or Other Liquids

AWWA C651 - Disinfecting Water Mains

CISPI 301 - Cast Iron Soil Pipe and Fittings for Hub less Cast Iron Sanitary Systems
CISPI 310 - Joints for Hub less Cast Iron Sanitary Systems

CAN-3 B281 - Aluminum Drain, Waste, and Vent Pipe and Components

NCPWB - Procedure Specifications for Pipe Welding

. NFPA 54 - National Fuel Gas Code

NFPA 58 - Storage and Handling of Liquefied Petroleum Gases
TDH - Texas Department of Health, Water System Regulations
SUBMITTALS

Submit under provisions of Section 22 00 00.

Product Data: Provide data on pipe materials, pipe fittings, valves, and accessories. Provide
manufacturers catalog information. Indicate valve data and ratings.

PROJECT RECORD DOCUMENTS

Submit under provisions of Section 22 00 00.
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1.7

1.9

1.10

o o w >

111

1.12

Record actual locations of valves, etc. and prepare valve charts.

OPERATION AND MAINTENANCE DATA

Submit under provisions of Section 22 00 00.

Maintenance Data: Include installation instructions, spare parts lists, exploded assembly views.
QUALITY ASSURANCE

Valves: Manufacturer's name and pressure rating marked on valve body.

Welding Materials and Procedures: Conform to ASME Code and applicable state labor
regulations.

Welder’s Certification: In accordance with ASME Sec. 9. Submit welder’s certifications prior to
any shop or field fabrication. Welder's certifications shall be current within six months of
submission.

Maintain one copy of each document on site.

QUALIFICATIONS

Manufacturer: Company specializing in manufacturing the Products specified in this sectionwith
minimum three years’ documented experience.

Installer: Company specializing in performing the work of this sectionwith minimum of three years’
documented experience.

DELIVERY, STORAGE, AND HANDLING

Deliver, store, protect and handle products to site under provisions of Section 22 00 00.
Accept valves on site in shipping containers with labeling in place. Inspect for damage.
Provide temporary protective coating on cast iron and steel valves.

Provide temporary end caps and closures on piping and fittings. Maintain in place until
installation.

Protect piping systems from entry of foreign materials by temporary covers, completing sectionsof
the work, and isolating parts of completed system.

ENVIRONMENTAL REQUIREMENTS

Do not install underground piping when bedding is wet or frozen.
EXTRA MATERIALS

Furnish under provisions of Section 22 00 00.

Provide two repacking kits for each size valve.

PART 2 - PRODUCTS
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STEEL PIPING:

Scope: This sectionapplies to all piping systems providing for welded piping, fittings, and other
appurtenances. Specific systems requiring welded piping include, but are not limited to: chilled
water, hot water, steam, steam condensate, and fire protection systems.

Pipe: Unless otherwise indicated, steel piping shall be Schedule 40, shall be Standard weight,
Grade A or B, seamless black steel pipe conforming in all details to Standard ASTM Designation
A135, A106, and A53, latest revisions.

Fittings:

1.

All weld fittings shall be domestic made wrought carbon steel butt-welding fittings
conforming to ASTM A234 and ASME/ANSI B16.9, latest edition, as made by Weld Bend,
Tube Turn, Hackney, or Ladish Company. Attach to only pipe with a hole for the entire
length. Each fitting shall be stamped as specified by ASME/ANSI B16.9 and, in addition,
shall have the laboratory control number metal stenciled on each fitting for ready reference
as to physical properties required for any fittings selected at random. Fittings which have
been machined, remarked, printed, or otherwise produced domestically from non-domestic
forgings or materials will not be acceptable. Each fitting is to be marked in accordance
with MSS SP-25. Markings shall be placed on the fittings at the farthest point from the
edge to be welded to prevent disfiguring from the welding process. Submittal data for these
fittings shall include a letter signed by an official of the manufacturing firm certifying
compliance with these specifications.

All screwed pattern fittings specifically called for shall be Class 150 malleable iron fittings
of Anvil, Crane Company or Walworth Company manufacture (300 Ib. for unions).

Fabrication:

1.

Welded piping and fittings in chiller and boiler plants shall be fabricated in accordance with
ASME/ANSI the latest editions of Standards B31.1 and B31.3 for Steam and Condensate
systems, from the Code for Pressure Piping. Standard B31.9 —Building Services Piping
may be used within buildings. Machine beveling in shop is preferred. Field beveling may
be done by flame cutting to recognized standards.

Ensure complete penetration of deposited metal with base metal. Contractor shall provide
filler metal suitable for use with base metal. Contractor shall keep inside of fittings free
from globules of weld metal. All welded pipe joints shall be made by the fusion welding
process, employing a metallic arc or gas welding process. All pipe shall have the ends
beveled 37-1/2 degrees and all joints shall be aligned true before welding. Except as
specified otherwise, all changes in direction, intersectionof lines, reduction in pipe size and
the like shall be made with factory-fabricated welding fittings. Mitering of pipe to form
elbows, notching of straight runs to form tees, or any similar construction will not be
permitted.

Align piping and equipment so that no part is offset more than 1/16 inch. Set all fittings
and joints square and true, and preserve alignment during welding operation. Use of
alignment rods inside pipe is prohibited.

Do not permit any weld to project within the pipe so as to restrict it. Tack welds, if used,
must be of the same material and made by the same procedure as the completed weld.
Otherwise, remove tack welds during welding operation.

Do not split, bend, flatten or otherwise damage piping before, during or after installation.
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2.2

Remove dirt, scale and other foreign matter from the inside of piping, by swabbing or
flushing, prior to the connection of other piping sections, fittings, valves or equipment.

In no cases shall Schedule 40 pipe be welded with less than three passes including one
stringer/root, one filler and one lacer. Schedule 80 pipe shall be welded with not less than
four passes including one stringer/root, two filler and one lacer. In all cases, however, the
weld must be filled before the cap weld is added.

Procedure of Assembling Screw Pipe Fittings: All screw joints shall be made with taper
threads properly cut. Joints shall be made tight with Teflon applied to the pipe threads only
and not to fittings. When threads are cut on pipes, the ends shall be carefully reamed to
remove any burrs. Before installing pipe that has been cut and threaded, the lengths of
pipe shall be upended and hammered to remove all shavings and foreign material.

Weld Testing:

1.

All welds are subject to inspection, visual, X-ray, or Ultrasound for compliance with
specifications. The owner will, at the owner’s option, provide employees or employ a
testing laboratory for the purposes of performing said inspections and/or X-ray testing.
Initial visual and X-ray inspections will be provided by the owner. The contractor shall be
responsible for all labor, material and travel expenses involved in the re-inspection and re-
testing of any welds found to be unacceptable. In addition, the contractor shall be
responsible for the costs involved in any and all additional testing required or
recommended by ASME/ANSI Standards B31.1, B31.9,and B31.3 due to the discovery of
poor, unacceptable, or rejected welds.

Welds lacking penetration, containing excessive porosity or cracks, or are found to be
unacceptable for any reason, must be removed and replaced with an original quality weld
as specified herein. All qualifying tests, welding and stress relieving procedures shall,
moreover, be in accord with Standard Qualification for Welding Procedures, Welders and
Welding Operators, Appendix A, Section6 of the Code, current edition.

CAST IRON PIPING:

Piping & Fittings:

1.

Service weight cast iron soil pipe conforming to ASTM Specification A-74 and CISPI
Standard 301, hub and spigot for pipe ten inch (10") and larger and hub less for eight inch
(8" and smaller. Each piece of pipe and each fitting shall be coated at the factory with
asphaltum or coal tar pitch and with the manufacturer's mark or name cast on it.

All joints in hub and spigot cast iron pipe shall be made water and gas tight with Tyseal
neoprene gaskets. Lead and Oakum may be used only under special conditions, with prior
written permission from the Resident Construction Manager. Joints in hub less cast iron
soil pipe and fittings shall be made by the use of a neoprene sleeve and 24-gauge, Type
304 Stainless Steel shield made tight with a torque wrench and torqued to a minimum of
100 inch-pounds. Each clamp shall consist of a neoprene gasket with a stainless steel
outer band which effectively captures the gasket material. Each clamp shall bear the FM
and UPC stamp, shall be approved to Class | of Factory Mutual Standard #1680, and shall
be Clamp-All, Anaco “Husky” SD 2000 or Mission “HW”. All elbows and tees shall be
braced against thrust loads which might result in joint separation due to static pressure or
dynamic forces caused by sudden, heavy impulse loading (water hammer) conditions. Hub
less piping systems shall not be used in a directly buried, underground application.
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DUCTILE IRON PIPING

Pipe: All pipe used for underground water piping mains shall be Class 52 centrifugally cast, close
grained cast iron pipe or Class 50 ductile iron pipe arranged with bell and spigot mechanical joints
and shall conform in every detail to Federal Specifications WW-P-421, E-4, Type Il for cast iron
pipecentrifugally castin sand lined molds. This pipe shall be provided in laying lengths of sixteen
feet (16"). Each length of pipe shall be plainly marked in such a fashion as to indicate the name
or trademark of the manufacturer and the year in which the pipe was cast. Exterior surfaces shall
be completely coated with coal tar pitch varnish to which sufficient oil has been added to effect a
smooth coating, tough and tenacious when cold, not "tacky" and not brittle.

Fittings:

1. All fittings used for underground water piping mains shall be Class D bell and spigot
mechanical joint fittings made in strict conformity with the Specifications of the American
Water Works Association A.W.W.A.-C100-08. All dimensions and weights of such fittings
shall conform to the dimensions and weights shown in tables included in the latest edition
HANDBOOK OF CAST IRON PIPE published by Cast Iron Pipe Research Association. All
fittings shall be coated outside with the same coal tar pitch varnish used on cast iron pipe.

2. All mechanical joints shall be for cast iron pressure pipe made by pit cast or by centrifugal
methods and cast iron pressure fittings. Mechanical joints shall be of the stuffing box type
and shall consist of a bell cast integrally with the pipe or fitting and provided with an exterior
flange having cored or drilled bolt holes and interior annular recesses for the sealing gasket
and the spigot of the pipe or fitting; a pipe or fitting spigot; a sealing gasket; a separate cast
iron follower gland having cored or drilled bolt holes. The joint shall be designed to permit
normal expansion, contraction, and deflection of the pipe line.

3. Bolts shall be high strength, heat treated cast iron tee-head bolts with hexagon nuts.

4, Gaskets shall be made of a vulcanized crude rubber compound and, unless otherwise
specified, the rubber shall be first grade plantation rubber. The joint, gaskets, bolts, and
nuts shall meet the latest requirements of ANSI 21.11 for Mechanical Joints for Cast
Pressure Pipe and Fittings.

5. All underground cast iron or ductile iron pipe shall be encased in black 8-mil thick,
polyethylene plastic sheet, per ANSI/AWWA, C105/A21.5-82, Method C.

6. Tie rods and retaining bolts shall be all stainless steel construction.

Valves: All valves used in underground water piping systems shall be AW.W.A., iron body,
mechanical joint, double hump, double disc, parallel seats, brass trimmed non-rising stem gate
valves.

GALVANIZED STEEL PIPE

Pipe: Schedule 40 and shall conform in every detail to ASTM Standard Specifications for black
and hot dippedzinc-coatedgalvanized weldedand seamlesssteel pipe ASTM Designation A-135,
latest revision. This threaded pipe shall be supplied with thread protectors on each end. All steel
water pipe shall be hot-dipped galvanized pipe zinc coated both inside and outside.

Fittings: All fittings for six inch (6") and larger water lines shall be 125 Ib., cast iron, flanged pattern
fittings. These fittings shall be hot-dipped galvanized, after all machining operations have been
completed. These fittings shall be of Crane Company, or approved equal, manufacture and their
flanges shall be dimensioned, faced drilled and spot faced to conform to the Class 150 American
Standard for Steel Pipe Flanges and Flanged Fittings.
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2.5

2.6

2.7

2.8

A.

COPPER PIPE

Copper Pipe: Piping four inches (4") and smaller shall be fabricated of Type K, hard drawn, copper
pipe made of deoxidized copper (99.9% pure). This Type K copper pipe shall conform in every
detail to ASTM Standard Specifications for copper water tube, Serial Designation B-88-66, and it
shall be provided in 20-foot straight lengths. Copper pipe 4” and smaller may only be joined using
non-lead-bearing solder, such as 95-5 silver or antimony solder (95 percent tin, and 5 percent
silver or antimony). Copper pipe 5”and larger may be joined using roll grooved fittings.

Fittings: All fittings for four inch (4") and smaller water lines shall be Streamline Solder Fittings
manufactured by Streamline Pipe and Fittings Division, Mueller Brass Company, Nibco Inc., or
approved equal. These wrought copper fittings shall be rigid and strong with openings machined
to accurate capillary fit for the pipe.

Lead: Itis forbidden that lead in any form be used in any water system other than waste. If lead
is used in the fabrication or installation of any water system other than waste, then ALL of the
installed equipment and material, which may have come in contact with the lead, shall be marked
with bright red or orange spray paint, and shall be removed from the project site. The system(s)
shall then be restored and reinstalled using ALL NEW MATERIALS.

PVC PIPING

Only where allowed in another Division 22 specification.Type 1 Schedule 40 PVC pipe conforming
to ASTM D-1784. For pressurized systems, pipe shall be marked with manufacturer’'s name or
trademark, material designation code, nominal pipe size, pipe schedule size with pressure rating
in PSI for water at 73 degrees F, the ASTM designation number D-1785 and the NSF seal for
potable water. For gravity drainage systems pipe shall be marked with manufacturer's name or
trademark, the ASTM designation code number D-2665, the nominal pipe size, the material
abbreviation PVC, and the product abbreviation DWV spaced along the entire pipe length at not
more than (2) foot intervals. For gravity drainage systems the fittings shall be DWV pattern with
solvent cement joints conforming to ASTM D2665. For pressurized systems schedule 40 fittings
shall conform to ASTM D-2466 with socket solvent cement joints.

PVDF PIPING
Refer to specification section 22 66 00 or section 22 67 13, where allowed.
VALVES:

All valves in the domestic water system shall be Lead Free. All valves shall be located such that
the removal of their bonnets is possible. All flanged valves shown in horizontal lines with the
valve stem in a horizontal position shall be positioned so that the valve stem is inclined one bolt
hole above the horizontal position. Screw pattern valves placed in horizontal lines shall be
installed with their valve stems inclined at an angle of a minimum of 30 degrees above the
horizontal position. All valves must be true and straight at the time the system is tested and
inspected for final acceptance. Valves shall be installed as nearly as possible to the locations
indicated in the Construction Drawings. Any change in valve location must be so indicated on
the Record Drawings. All valves must be of threaded or flanged type. No solder connected or
grooved fitting valves shall be used on this project. All bronze and iron body gate and globe
valves shall be the product of one manufacture for each project. Manufacturers of other types
may not be mixed on the same project; i.e., all butterfly valves shall be of the same manufacture,
all ball valves shall be of the same manufacture, etc. The following manufacturers are acceptable:
Apollo, Kitz, Nibco, Stockham, Milwaukee, Rockwell, DeZurik and Mueller.
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All valves used in plumbing systems shall be Class 150 SWP. Class 300 valves shall be
constructed of all ASTM B-61 composition. All gate, globe and angle valves shall be union bonnet
design. Metal used in the stems of all bronze gate, globe and angle valves shall conform to ASTM
B371 Alloy 694, ASTM B99 Alloy 651, or other corrosion resistant equivalents. Written approvals
must be secured for the use of alternative materials. Alloys used in all bronze ball, gate, globe,
check, or angle valves shall contain no more than 15% zinc. No yellow brass valves will be
allowed.

All iron body valves shall have the pressure containing parts constructed of ASTM designated of
126 class B iron. Stem material shall meet ASTM B16 Alloy 360 or ASTM 371 Alloy 876 silicon
bronze or its equivalent. Gates and globes shall be bolted bonnet with OS&Y (outside screw and
yoke) and rising stem design. A lubrication fitting is preferred on yoke cap for maintenance
lubrication of the yoke bushing.

All cast steel body valves shall have the pressure containing parts constructed of ASTM
designation A-216-GR-WCB carbon steel. Gate and globe valves shall be bolted bonnet outside
and screw and yoke design with pressure-temperature rating conforming to ANSI B16-34-1977.
Stems shall meet ASTM designation A-186-F6 chromium stainless steel. Wedge (gate valves)
may be solid or flexible type and shall meet ASTM A-182-F6 chromium stainless steel on valves
from 2"to 6". Sizes 8" and larger may be A-216-WCB with forged rings or overlay equal to 182-F6.
Seat ring shall be hard faced carbon steel or 13% chromium A-182-F6 stainless. Handwheels
shall be A47 Grade 35018 malleable iron or Ductile Iron ASTM A536.

All forged steel body valves shall have the pressure containing parts constructed of ASTM 105,
Grade 2 forged carbon steel. Seat and wedges shall meet ASTM A-182-F6 chromium stainless
steel. Seatrings shall be hard faced. Valves shall conform to ANSI B16-34 pressure-temperature
rating.

All valves shall be repackable, under pressure, with the valve in the full open position. All gate
valves, globe valves, angle valves and shutoff valves of every character shall have malleable iron
hand wheels, except iron body valves 2-1/2" and larger which may have either malleable iron or
ASTM A-126 Class B, gray iron hand wheels.

Packing for all valves shall be free of asbestos fibers and selected for the pressure-temperature
service of the valve. It is incumbent upon the manufacturer to select the best quality, standard
packing for the intended valve service. At the end of one year, period spot checks will be made,
and should the packing show signs of hardening or causing stem corrosion then all valves
supplied by the manufacturer shall be repacked by the Contractor, at no expense to the Owner,
with a packing material selected by the Owner.

Valves 12" and larger located with stem in horizontal position shall be drilled and tapped in
accordance with MSS-SP-45 to accommodate a drain valve and equalizing by-pass valve
assembly.

Balancing and/or Shutoff Valves for Domestic Hot Water Systems: Two inches and smaller, three
piece full port bronze body ball valve, stainless steel ball and stem. Teflon seats, packing and
gasket, bronze gland follower, adjustable stuffing box, steel lever type handle, with plastic
sheathed operating handle, adjustable memory stops, and shall be class 150 SWP/600 WOG,
screwed pattern. Manufacturer shall certify ball valves for use in throttling service. Stem
extensions shall be furnished for use in insulated lines. Cold water service valves shall be as
above, except two piece construction. All valves 2 1/2" and larger shall be tapped full lug butterfly
valves with aluminum bronze discs of ASTM B148 Alloy C955 and 316, 416, or 420 stainless
steel shafts. Design must incorporate bushing between shafts and body of material suitable to
provide a bearing surface to eliminate seizing or galling. Valve must be capable of providing a
bubble tight seal at 200 psi for valves up to 12" (150 psi for larger valves) when used for end of
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line service without requiring the installation of a blind flange on the downstream side. Liners
shall be resilient material suitable for 225 °F temperature and bodies of ductile iron. Butterfly
valves 8" and larger and butterfly valves used for balancing service, regardless of size, shall have
heavy duty weather proof encased gear operators, with malleable iron handwheel or crank.
Valves 2 1/2" through 6" shall have lever handles which can be set in interim positions between
full open and full closed. All butterfly valves shall be absolutely tight against a pressure differential
of 150 psi.

Check Valves for Water Systems: Bronze body, 2" and smaller, bronze body regrinding disc and
seat with screw-in cap. Iron body, 2 1/2" and larger, bronze disc and seat or non-slam wafer type
with stainless pins and springs, and bronze plate. Forged steel lift check valves, 2" and smaller
shall be bolted cap and body, screwed end connections and conform to ANSI B16.34 and
pressure temperature rating.

Gate valves 2 1/2” and larger shall have approved rating of 175 psi WWP or greater, iron body
with resilient rubber encapsulated wedge, epoxy-coated interior and pre-grooved stem for
supervisory switch.

Standards of Quality for Valves:

Standard of Quality for Valves:

Size Type Service Class Milwaukee Nibco Stockham, or as
2" & Ball Valve Domestic 150 - T-585-80-LF  Apollo77FLF-
100

smaller for shut-off Cold

Water

Systems
2" & Ball Valve Domestic 150 -- T-595-Y-66-LF Apollo 77-140
Smaller for shut-off Hot Water

Systems &

Recirculating
Dom. Hot Water

*Requires extended stems in insulated lines with adjustable memory stop.

2-1/2" & Globe, Angle  Plumbing 125 F-2981 F-718-B G-514-T

larger & Balancing

2-1/2" & Butterfly Domestic 150 NE-C,NF LD2000 DeZurik

larger Hot & Cold 632, L, D,
Water Systems RS66,6
Shutoff

2.9 UNIONS:
A. Provide and install unions at proper points to permit removal of pipe and various equipment and

machinery items without injury to other parts of the system. No unions will be required in welded
lines or lines assembled with solder joint fittings except at equipment items, machinery items and
other special pieces of apparatus. Unions in 2" and smaller in ferrous lines shall be Class 300
AAR malleable iron unions with iron to brass seats, and 2 1/2" and larger shall be ground flange
unions. Unions in copper lines shall be Class 125 ground joint brass unions or Class 150 brass
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flanges if required by the mating item of equipment. Companion flanges on lines at various items
of equipment, machines and pieces of apparatus shall serve as unions to permit removal of the
particular items. See particular Specifications for special fittings and pressure.

Unions connecting ferrous pipe to copper or brass pipe shall be dielectric type equal to Epco.

In all water lines where the material of the pipe is changed from ferrous to copper or brass, a
dielectric coupling shall be used at the transition.

FLANGES:

All 150 Ib. and 300 Ib. ANSI flanges shall be weld neck and shall be domestically manufactured,
forged carbon steel, conforming to ANSI B16.5 and ASTM A-181 Grade | or Il or A-105-71 as
made by Tube Turn, Hackney or Ladish Company. Slip on flanges shall not be used. Each fitting
shall be stamped as specified by ANSI B16.9 and, in addition, shall have the laboratory control
number stenciled on each fitting for ready reference as to physical properties and chemical
composition of the material. Complete test reports may be required for any fitting selected at
random. Flanges which have been machined, remarked, painted or otherwise produced
domestically from imported forges will not be acceptable. Flanges shall have the manufacturer's
trademark permanently identified in accordance with MSS SP-25. Contractor shall submit data
for firm certifying compliance with these Specifications. Bolts used shall be carbon steel bolts
with semi-finished hexagon nuts of American Standard Heavy dimensions. All-thread rods will not
be an acceptable for flange bolts. Steam system flange bolts shall have a tensile strength of
105,000 psi and an elastic limit of 81,000 psi and rated at least ANSI Grade V. Other bolts shall
have a tensile strength of 80,000 psi and an elastic limit of 36,000 psi and rated at least ANSI
Grade I.

Flat faced flanges shall be furnished to match 125 Ib cast iron flanges on pumps, check valves,
strainers, etc. with full flange gaskets. Bolting of raised face flanges to flat faced flanges is not
allowed.

Flange Gaskets

1. Gaskets shall be placed between the flanges of all flanged joints.

2. Gaskets for all other applications: Gaskets shall be ring form gaskets fitting within the bolt
circle of their respective flanges. Gaskets shall be 1/16” thick asbestos free material
recommended for service by Anchor, Garlock, or John Crane. The inside diameter of such

gaskets shall conform to the nominal pipe size and the outside diameter shall be such that
the gasket extends outward to the studs or bolts employed in the flanged joint.

3. Spares - Contractor shall provide ten spares for every flange size and rating.
Flange Bolt Installation:

1. Bolt Lubrication: Bolts shall be well lubricated with a heavy graphite and oil mixture.
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2.

Torque Requirements - Bolts shall be stressed to 45,000 psi.

Nominal Torque
Bolt Dia.
(Inch) (Ft-Lbs)
.25 6
3125 12
375 18
4375 30
.5 45
.5625 68
.625 90
.75 150
.875 240
1.0 368
1.125 533
1.25 750
1.375 1020
15 1200

3. Torque shall be checked with a calibrated breaking action torque wrench on the final torque

round. Bolts shall be cold and hot torqued.

4. Torque Pattern - Shall be a cross or star pattern with at least four passes. Limit each pass

to 30% of full torque increases.

5. Hot Torque - Re-torque the flange bolts with system at normal operating pressure and

temperature for at least four hours.

6. Inspection - Owner shall verify hot torqueing of all medium and high pressure steam flange

bolts.

PART 3 - EXECUTION

3.1
3.2

3.3

A.

B.

REFER TO OTHER SECTIONSFOR SERVICE SPECIFIC REQUIREMENTS.
EXAMINATION

Verify excavations under provisions of Section 22 00 00.

Verify that excavations are to required grade, dry, and not over-excavated.
PREPARATION

Ream pipe and tube ends. Remove burrs. Bevel plain end ferrous pipe.
Remove scale and dirt, on inside and outside, before assembly.

Prepare piping connections to equipment with flanges or unions.

INSTALLATION

Install unions downstream of valves and at equipment or apparatus connections.

non-conducting dielectric connections wherever jointing dissimilar metals.

Route piping in orderly manner and maintain gradient.

Provide
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Install piping to conserve building space and not interfere with use of space.
Group piping whenever practical at common elevations.

Install piping to allow for expansion and contraction without stressing pipe, joints, or connected
equipment.

Provide clearance for installation of insulation and access to valves and fittings.

Provide access where valves and fittings are not exposed. Coordinate access door location with
architectural features.

Establish elevations of buried piping outside the building to ensure a minimum of cover. Refer to
Section 22 00 00.

Where pipe support members are welded to structural building framing, scrape, brush clean, and
apply one coat of zinc rich primer to welding.

Provide support for utility meters in accordance with requirements of utility companies.

Prepare pipe, fittings, supports, and accessories not pre-finished, ready for finish painting. Refer
to Division 09.

Excavate in accordance with Section 22 00 00 for work of this Section.
Backfill in accordance with Section 22 00 00 for work of this Section.
Install bell and spigot pipe with bell end upstream.

Install valves with stems upright or horizontal, not inverted.
ERECTION TOLERANCES

Establish invert elevations, slopes for drainage to 1/8 inch per foot (one percent) minimum.
Maintain gradients through each joint of pipe and throughout system.

Slope water piping and arrange to drain at low points.

END OF SECTION 22 20 00
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1.2

1.3

1.4

A.

B.

C.
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THE FOLLOWING SECTIONS ARE TO BE INCLUDED AS IF WRITTEN HEREIN:

Section 22 00 00 — Plumbing

Section 22 05 29 — Plumbing Supports & Sleeves

Section 22 05 53 — Plumbing Identification
SECTION INCLUDES:

Lavatories

Sinks

Service Sinks

Water Closets

Urinals

Faucets

Electric Water Coolers / Drinking Fountains
Hose Bibbs

Thermostatic Mixing Valves

Vacuum Breakers

Laboratory Fittings

Eyewash Fountains

RELATED SECTIONS

Section 06410 - Custom Casework: Preparation of Counters for Sinks

Section 06410 - Custom Casework: Lavatory Tops

Section 07 90 00 - Joint Sealers: Seal Fixtures to Walls and Floors

Section 22 05 29 - Plumbing Supports and Sleeves

Section 22 13 16 - Plumbing Piping
Section 22 13 16.A - Plumbing Specialties
Section 22 11 23 - Plumbing Equipment

ALLOWANCES

Cash Allowance: Include under provisions of Section 22 00 00.
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Allowance includes purchase and delivery of owner-selected fixtures. Installation is included in
this section and is part of the Contract Sum/Price.

REFERENCES

ANSI/ASME A112.6.1 - Supports for Off the Floor Plumbing Fixtures for Public Use.

ASME A112.18.1 - Finished and Rough Brass Plumbing Fixture Fittings.

ANSI/ASME A112.19.1 - Enameled Cast Iron Plumbing Fixtures.

ANSI/ASME A112.19.2 - Vitreous China Plumbing Fixtures.

ANSI/ASME A112.19.3 - Stainless Steel Plumbing Fixtures (Designed for Residential Use).
ANSI/ASME A112.19.4 - Porcelain Enameled Formed Steel Plumbing Fixtures.

ANSI/ASME A112.19.5 - Trim for Water Closet Bowls, Tanks, and Urinals (Dimensional
Standards).

ANSI Z358.1 - Emergency Eyewash and Shower Equipment.

ANSI/ARI 1010 - Drinking Fountains and Self Contained, Mechanically Refrigerated Drinking
Water Coolers.

NSF/ANSI 61: Drinking Water System Components — Health Effects.
SUBMITTALS
Submit under provisions of Section 22 00 00.

Product Data: Provide catalogue illustrations of fixtures, sizes, rough in dimensions, utility sizes,
trim, and finishes.

Manufacturer's Installation Instructions.

OPERATION AND MAINTENANCE DATA

Submit under provisions of Section 22 00 00.

Maintenance Data: Include fixture trim exploded view and replacement parts lists.
MOCKUP

Provide mockup of typical bathroom group under provisions of Section 22 00 00.
Mockup may [not] remain as part of the Work.

DELIVERY, STORAGE, AND HANDLING

Deliver, store, protect and handle products to site under provisions of Section 22 00 00.
Accept fixtures on site in factory packaging. Inspect for damage.

Protect installed fixtures from damage by securing areas and by leaving factory packaging in
place to protect fixtures and prevent use.
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FIELD MEASUREMENTS
Verify that field measurements are either as indicated on shop drawings or as instructed by the
manufacturer, and designate in the submittal both that it has been verified, and which

measurements are the basis for construction.

Confirm that millwork is constructed with adequate provision for the installation of countertop
lavatories and sinks.

WARRANTY

Provide five-year warranty under provisions of Section 22 00 00.
Warranty: Include coverage of electric water cooler compressor.
EXTRA MATERIALS

Furnish under provisions of Section 22 00 00.

Provide two each of each type of faucet service kits, flush valve service kits.

PART 2 - PRODUCTS

21

A.

B.

C.

D.

2.2

A.

B.

GENERAL

The Contractor shall provide plumbing fixtures where indicated on the Drawings. These plumbing
fixtures shall be standard products as manufactured by Kohler, Crane, American Standard. The
fixtures shall be free from mars or chips and shall be new, first quality and shall be furnished with
sufficient supports in order to adequately hang each and every unit. The space between fixtures
and masonry walls shall be grouted with White General Electric Silicone flexible grout. The space
between fixtures and sheetrock or wood panel walls shall not be grouted but the fixture shall fit
flat against the wall surface with no more than 1/16" gap.

All faucets, fittings, supply stops and similar devices shall be of one manufacturer unless
otherwise specified. All water faucets and valve bodies shall be cast brass with a minimum copper
content of 85%. They shall contain standardized interchangeable operating units constructed of
a removable and replaceable unit containing all parts subject to wear. All water faucets shall
contain an adjustable internal volume control unit. All exposed parts shall be chromium plated.

All fixtures shall meet the requirements of ADA, ANSI A117.1, ANSI Z124.2 and the State of
Texas Accessibility Standards (TAS).

All faucets shall comply with NSF 61..
FITTINGS AND PIPES:

Fittings and piping shall be brass and, wherever exposed, shall be polished chrome-plated.
Provide tight fitting wall or floor escutcheons of chrome-plated brass wherever pipes pass through
floors, walls or ceilings.

Furnish and install all required water, waste, soil and vent connections to all plumbing fixtures,
together with all fittings, supports, fastening devices, cocks, valves, traps, etc., leaving all in
complete working order.
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C.

Supplies for all lavatories, sinks, and drinking fountains shall be loose key angle stops with 1/2"
I.P.S. female inlets and shall include wall flanges, and 1/2" O.D. flexible risers with bull-nose or
flared end outlets. All components to be chrome plated. In all cases, all piping, tubing, fittings,
and faucets shall be installed using a mechanical non-slip connection, such as bull-nose, flared,
flanged, ferrule, or threaded fittings. Fittings requiring a friction fit using slip-on or gasketed
connections are not acceptable.

LAVATORIES - GENERAL TOILET ROOMS - LAVATORY TYPE "L-A":

American Standard "AQUALYN" No. 0475.020ADA compliant, white vitreous china, self-rimming,
counter top, oval lavatory. Lavatory fixture shall measure 20-inches wide by 17-inches deep,
shall have faucet holes on 8-inch centers and shall be equipped with integral front-overflow ports.
Alternative acceptable manufacturers: Equal products by Kohler or Crane.

Chicago Faucet 786-E2805-5ABCPADA compliant, 8-inch center spread, concealed fitting
lavatory faucet with 5inch gooseneck spout, 4-inch wrist blade handles, 0.50 gpm vandal proof
spray outlet. The force required to activate the faucet controls shall be no greater than 5 ftlb.
Faucet shall meet the requirements of ADA, ANSI A117.1 and the State of Texas Accessibility
Standards (TAS). Acceptable alternative manufacturers: Equal products by T&S Brass or Water
Saver.

McGuire No. 155WC, ADA compliant, chrome plated offset lavatory strainer, with heavy cast
brass grid drain strainer, heavy cast base elbow and 1-1/4 inch 17-gauge tubular brass offset
tailpiece. Acceptable alternative manufacturers: Equal products by Chicago, or Zurn.

Chicago Faucet 1006-ABCP supplies, with loose key angle stops, lock shield caps, 1/2" I.P.
female inlets 12" long, 1/2" O.D. flexible risers, wall flanges, and 1/2" O.D. flexible tube risers with
bull-nose outlets. Acceptable alternative manufacturers: Equal products by McGuire or Zurn.

McGuire 8902, (or) 1-1/4" inlet and 1-1/2" outlet adjustable cast brass P-traps with cleanout plug,
brass threaded nipple from trap to tapped sanitary tee behind wall, chrome-plated cover tubing to
wall and chrome plated wall escutcheon. Acceptable alternative manufacturers Equal products
by: Zurn or Kohler.

Insulate all exposed drain and supply piping with Plumberex Specialty Products "HANDY
SHIELD,” or equivalent model by Truebro, drain line and supply line safety covers.

LAVATORIES - GEN. HC - LAVATORY TYPE “L-C”

American Standard Lucerne" No. 0356.915 (Zurn). ADA compliant, rectangular, white vitreous
china, wall-hung lavatory. Lavatory fixture shall measure 20-1/2 inches wide by 18-1/4 inches
deep, shall have faucet holes on 8-inch centers and shall be equipped with integral rear-overflow
ports. Fixture size, design and mounting height shall meet the requirements of ADA, ANSI A117.1
and the State of Texas Accessibility Standards (TAS). Acceptable alternative manufacturer: Equal
products by Crane or Kohler.

Lavatory carrier shall consist of concealed arms with pipe uprights, welded base feet and support
hardware, adjustable steel construction, manufactured by Wade 520 Series Acceptable
alternative manufacturers: Equal products by Zurn, J.R. Smith or Josam.

Chicago Faucet 786-E2805-5ABCP ADA compliant, 8-inch center spread, concealed fitting
lavatory faucet 5 inch gooseneck spout, 4-inch wrist blade handles,0.50 gpm vandal proof spray
outlet. The force required to activate the faucet controls shall be no greater than 5. Faucet shall
meet the requirements of ADA, ANSI A117.1 and the State of Texas Accessibility Standards
(TAS). Acceptable alternative manufacturers: Equal products by T&S Brass Water Saver,.
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McGuire No. 155WC, , ADA compliant, chrome plated offset lavatory strainer, with heavy cast
brass grid drain strainer, heavy cast base elbow and 1-1/4 inch, 17-gauge tubular brass offset
tailpiece. Acceptable alternative manufacturers: Equal products by Chicago or Zurn.

Chicago Faucet 1006-ABCP supplies, with loose key angle stops, lock shield caps, 1/2" I.P.
female inlets 12" long, 1/2" O.D. flexible risers, wall flanges, and 1/2" O.D. flexible tube risers with
bull-nose outlets. Acceptable alternative manufacturers: Equal products by McGuire or Zurn.

McGuire 8902, (or equal as manufactured by) 1-1/4" inlet and 1-1/2" outlet adjustable cast brass
P-traps with cleanout plug, brass threaded nipple from trap to tapped sanitary tee behind wall;
chrome-plated cover tubing to wall and chrome plated wall escutcheon. Acceptable alternative
manufacturers: Equal products by Zurn or Kohler.

Insulate all exposed drain and supply piping with Plumberex Specialty Products "HANDY
SHIELD" or equivalent model by Truebro drain line and supply line safety covers.

Insulate all exposed drain and supply piping with Plumberex Specialty Products "HANDY
SHIELD,” or equivalent model by Truebro drain line and supply line safety covers.

MOP SINKS - JAN. CLOSETS - MOP SINK TYPE “MS-A”:

Stern-Williams "SERVICEPTOR" No. SB-702-BP2, 32-inch x 32-inch x 12-inch deep corner type
terrazzo mop sink with continuous stainless steel cap on all four sides and tilting flange on two
sides. Equip fixture complete with nickel bronze strainer and stainless steel splash catcher panels
on two sides. Acceptable alternative manufacturers: Equal products by C.I.T., Fiat or Oberon.

Chicago Faucet 897-CRCF rough chrome plated service sink faucet with vacuum breaker spout,
3/4" hose thread on spout, adjustable wall brace, pail hook, integral stops in supply arms, and
No. 245/LF integral flow control cartridges. Acceptable alternative manufacturers: Equal
products by T&S Brass or Water Saver.

Stern-Williams No. T-35 36-inch long hose with 3/4-inch polished chrome coupling and stainless
steel wall bracket with rubber grip. Acceptable alternative manufacturer: Equal products by C.I.T.,
Fiat or Oberon.

Stern-Williams No. T-40 24-inch long stainless steel mop hanger with three rubber spring loaded
grips. Acceptable alternative manufacturer: Equal products by C.1.T., Fiat or Oberon.

SINKS - GENERAL USE - SINGLE COMP. TYPE “SK-A”":

Elkay LRAD-2521-3, ADA compliant, 25-inch x 21-inch x 5-3/8 inch deep self-rimming, single
compartment, 18-gauge type 302 stainless steel sink with 3-faucet holes, one 3-1/2 inch drain
hole and fully undercoated underside. Acceptable alternative manufacturer: Equal products by
Just or Moen.

Chicago Faucet 786-204-725AB ADA compliant, 8-inch center spread, concealed fitting faucet
with 5-3/8 inch by 9-3/4 inch tall rigid/swing convertible gooseneck spout, 4-inch wrist blade
handles,1.5 gpm laminar flow control insert. The force required to activate the faucet controls
shall be no greater than 5. Faucet shall meet the requirements of ADA, ANSI A117.1 and the
State of Texas Accessibility Standards (TAS). Acceptable alternative manufacturers: Equal
products by T&S Brass or Water Saver.

Chicago Faucet 1006-ABCP supplies with loose key angle stops, lock shield caps, 1/2" I.P.S.
female inlets, wall flanges and 1/2" O.D. flexible risers with bull-nose outlets. Acceptable
alternative manufacturers: Equal products by McGuire or Zurn.
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McGuire No. 1151AWC, ADA compliant, chrome plated offset sink strainer with stainless steel
strainer fitting, stainless steel conical strainer basket, neoprene stopper and 1-1/2 inch 17-gauge
tubular brass offset tailpiece. Acceptable alternative manufacturers: Equal products by Elkay,
Zurn or Just.

McGuire No. 8912, 1-1/2" inlet and 1-1/2" outlet adjustable cast brass p-trap with cleanout plug,
Type "L" hard drawn copper pipe with IPS brass threaded adapters on both ends to connect from
trap to tapped sanitary tee behind wall and Chrome Plated escutcheon at wall. Acceptable
alternative manufacturers: Equal products by Elkay, Zurn or Just.

SINKS - GENERAL USE - DOUBLE COMP. TYPE “SK-B”:

Elkay LRAD-3321-3, ADA compliant, 33-inch x 21-inch x 5-3/8 inch deep self-rimming, double
compartment, 18-gauge type 302 stainless steel sink with 3-faucet holes, two 3-1/2 inch drain
holes and fully undercoated underside. Acceptable alternative manufacturers: Equal products by
Just or Moen.

Chicago Faucet 786-GN2FCAB ADA compliant, 8-inch center spread, concealed fitting lavatory
faucet with 11-1/4 inch by 8-inch tall rigid/swing convertible gooseneck spout, 4-inch wrist blade
handles, 1.5 gpm laminar flow control insert. The force required to activate the faucet controls
shall be no greater than 5 Ib. Faucet shall meet the requirements of ADA, ANSI A117.1 and the
State of Texas Accessibility Standards (TAS). Acceptable alternative manufacturers: Equal
products by T & S Brass or Water Saver.

Chicago Faucet 1006-ABCP supplies with loose key angle stops, lock shield caps, 1/2" I.P.S.
female inlets, wall flanges and 1/2" O.D. flexible risers with bull-nose outlets. Acceptable
alternative manufacturers: Equal products by McGuire or Zurn,.

McGuire No. 1151 AWC, or approved equal, ADA compliant, chrome plated offset sink strainer
with stainless steel strainer fitting, stainless steel conical strainer basket, neoprene stopper and
1-1/2 inch 7 gauge tubular brass offset tail piece, Acceptable alternative manufacturers: Equal
products by Zurn, Elkay or Just.

McGuire No. 11C316G17, 1-1/2 inch polished chrome plated, brass, continuous waste or drain
connection tubing with end outlet for double compartment sink interconnection. Acceptable
alternative manufacturers: Equal products by Just, Elkay or Zurn.

McGuire No. 8912, 1-1/2" inlet and 1-1/2" outlet adjustable cast brass p-trap with cleanout plug,
Type "L" hard drawn copper pipe with IPS brass threaded adapters on both ends to connect from
trap to tapped sanitary tee behind wall and Chrome Plated escutcheon at wall. Acceptable
alternative manufacturers: Equal products by Elkay, Zurn or Just.

WATER CLOSETS - GENERAL TOILET ROOMS

(Note: All water closets shall be installed 16 1/2" to 17 1/2" from finished floor to the top of the
china rim.)

American Standard "AFWALL" No. 2257.001 ADA compliant, 1.28-gpf (high efficiency toilet),
white vitreous china, direct-fed siphon jet flushing action, elongated-front, wall-hung, flush valve
water closet fixture with 1-1/2 inch top spud. Provide a wall hung bowl meeting the requirements
of ADA, ANSI A117.1 and the State of Texas Accessibility Standards (TAS). Water closet fixture
shall be designed to flush efficiently with a maximum 1.28-gallons of water total per flush. Toilet
must be designed to carry up to 1,000 Ib static force. Fixture shall be listed in the State of Texas
Water Commission List of Approved Plumbing Fixtures. No wax rings will be permitted on fixtures.
Sealing rings shall be resilient rubber. Acceptable alternative manufacturers: Equal products by
Kohler or Crane.
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Zurn Aquaflush ZA6000PL-HET or Sloan Royal 111-1.28 ADA compliant, diaphragm operated,
quiet flush, exposed water closet flush valve made of brass with metal oscillating non-hold-open
type handle, 1-inch IPS screw driver operated back check angle stop with protective cap,
renewable main valve seat, adjustable threaded union tailpiece, vacuum breaker, 1-1/2 inch by
11-1/2 inch flush tube and connection with spud coupling for 1-1/2 inch top spud, spud securing
nut, wall and spud flanges, 1-1/2 gallon flush regulator, all with polished chrome finish. Flush
control shall be mounted on the wide side of the toilet area. The force required to activate the
control shall be no greater than 5. Flush valve assembly shall meet the requirements of ADA,
ANSI Al117.1 and the State of Texas Accessibility Standards (TAS). Flush valve shall be
designed to flush efficiently with a maximum 1.28-gallons of water total per flush. Flush valve
shall be listed in the State of Texas Water Commission List of Approved Plumbing Fixtures.

Bemis Commercial No. 1655SSCT white open front elongated seat with extra heavy duty, less
cover, self-sustaining, check hinges, commercial fastening system molded solid plastic, 300
series stainless steel posts, American National Standard Z124.5 compliant. Acceptable
alternative manufacturers: Equal products by American Standard, Kohler or Church.

Cast iron adjustable water closet carrier with adjustable gasketed faceplate, universal floor
mounted foot supports, ABS coupling with integral test cap, rear anchor foot, with flush valve
piping support, load rated for 750 Ibs, manufactured by Wade 300-series-XH, Acceptable
alternative manufacturers: Equal products by Zurn, J.R. Smith or Josam.

URINALS - GENERAL TOILET ROOMS:

All urinals shall be mounted with rim at 24" above finished floor. In toilet rooms designated to be
accessible to the handicapped, and no water closets are provided within the same room, all
urinals shall be installed with rim at 17" above finished floor. Submittal data shall show height of
basin opening and rough-in height. Fixture size, design and mounting height shall meet the
requirements of ADA, ANSI Al117.1 and the State of Texas Accessibility Standards (TAS).
Fixture-to-wall sealing rings shall be resilient rubber. Wax sealing rings will not be acceptable.

American Standard “Washbrook” No. 6590.001, ADA compliant, 0.125-gallon per flush, white
vitreous china, siphon jet flushing action, compact, space-saving, wall-hung, flush valve urinal
fixture with 3/4 inch top spud. Provide a urinal fixture measuring a minimum of 14-inches from
finished wall to front of flare. Fixture shall meet the requirements of ADA, ANSI A117.1 and the
State of Texas Accessibility Standards (TAS). Urinal fixture shall be designed to flush efficiently
with a maximum 0.125-gallon of water total per flush. Fixture shall be listed in the State of Texas
Water Commission List of Approved Plumbing Fixtures. Acceptable alternative manufacturers:
Equal products by Kohler or Crane.

Zurn AQUAFLUSH Z6003PL-ULF-YK or Sloan ROYAL 186-0.125 HE compliant, diaphragm
operated, quiet flush, exposed water closet flush valve made of brass with metal oscillating
non-hold-open type handle, 1-inch IPS screw driver operated back check angle stop with
protective cap, renewable main valve seat, adjustable threaded union tailpiece, vacuum breaker,
3/4-inch by 11-1/2 inch flush tube and connection with spud coupling for 3/4-inch top spud, spud
securing nut, wall and spud flanges, flush regulator, solid ring pipe support all with polished
chrome finish. The force required to activate the control shall be no greater than 5. Flush valve
assembly shall meet the requirements of ADA, ANSI A117.1 and the State of Texas Accessibility
Standards (TAS). Flush valve shall be designed to flush efficiently with a maximum 0.125-gallon
of water total per flush. Flush valve shall be listed in the State of Texas Water Commission List
of Approved Plumbing Fixtures.
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A.

Urinal carrier shall consist of universal hanger plate carrier with pipe uprights, welded base feet
and upper plate with hanger support, steel construction, adjustable, flush valve support, lower
bearing plate where required, manufactured by Wade 400 series-AM-11 Acceptable alternative
manufacturers: Equal products by Zurn. J.R. Smith or Josam.

SHOWER STALL - ADA COMPLIANT TYPE “SH-A":

Chicago Faucet 1900-VOC-778-009KJK-151-CP built in anti-scald pressure balanced shower
valve with integral stops, chrome plated lever handle, wall spout with vacuum breaker and hand
and wall shower with 59" flexible rubber lined metal hose, nylon and chrome plated hand spray
and 24" adjusting bar with hand shower slide bracket. Pressure balanced shower shall have a
piston type cartridge that operates by opening initially through the range of colder temperatures,
up to an adjustable maximum high temperature position 1.5 gpm flow restrictor. Diaphragm type
pressure balancing valves are not acceptable. Acceptable alternative manufacturers: Equal
products by Powers or Symmons,.

DRINKING FOUNTAINS - TWO LEVEL TYPE “EDF-B”:

Elkay EZSTL8WSLK ADA compliant, two level, electric drinking fountain with stainless steel
fountain top, stainless steel cabinet apron and self-closing push bar located on front and both
sides of cabinet, lead free, in-line flow regulator, wall support assembly, with bottle filling station
with no-touch sensor with automatic 20 second timer, 1 gpm fill rate. Units shall be ARI certified,
with capacity of 8 GPH of 50 degrees F. water 90 degrees F. ambient and 80 degrees F. inlet
water. Push bar(s) shall be adjusted for a maximum of 5 pounds pressure to operate. P-trap and
supply stop same as specified for lavatory. Acceptable alternative manufacturer: Equal products
by Halsey Taylor, Acorn or Oasis

HOSE BIBBS (HB-A):

Chicago Faucet 952CP hose bib, with vacuum breaker, 3/4" hose thread outlet, 3/4" flanged
female inlet and removable tee handle with lock shield cap. Acceptable alternative
manufacturers: Equal products by T&S Brass or Water Saver.

VACUUM BREAKERS:

All outlets with hose threads shall be provided with vacuum breakers. Where vacuum breakers
have not been specified with fixture trim and on all hose faucets not associated with plumbing
fixtures both inside and outside of buildings, contractor shall furnish and install 3/4" hose thread
vacuum breakers attached to the hose outlet threads with tamper proof set screw. Vacuum
breaker shall be as manufactured by Chicago Faucet (E-27 or E-22),. Acceptable alternative
manufacturers: Equal products by Watts of Wilkins.

PART 3 - EXECUTION

3.1

A.

B.

3.2

A.

EXAMINATION

Verify that walls and floor finishes are prepared and ready for installation of fixtures.
Verify that electric power is available and of the correct characteristics.
PREPARATION

Rough-in fixture piping connections in accordance with minimum sizes indicated in fixture
rough-in schedule for particular fixtures.
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INSTALLATION

Furnish and install all labor, materials, equipment, tools and services and perform all operations
required in connection with or properly incidental to the installation of complete plumbing fixtures,
as indicated on the Drawings, reasonably implied therefrom, or as specified herein, unless
specifically excluded.

Plumbing fixtures shall be supplied, set and connected as listed herein and as shown on the
Drawings. Fixtures shall be protected from damage during construction, and shall be thoroughly
cleaned of all tape and adhesives prior to final acceptance.

Coordinate special mounting heights of plumbing fixtures with architectural details of each toilet
area.

Install in accordance with manufacturer's instructions.

Install each fixture with trap, easily removable for servicing and cleaning.
Install components level and plumb.

Install and secure all fixtures in place with specified wall carriers and bolts.

Solidly attach water closets to floor with lag screws. Lead flashing is not intended hold fixture in
place.

Provide accessible check valves in the individual cold and hot water fixture supply lines serving
mixing valve type faucets or assemblies having hose connection outlets that are not equipped
with integral check stops.

Thoroughly caulk joint between fixtures and walls, countertops and/or floors with waterproof, mold
resistant, non-toxic, non-shrinkable white tile caulk.

All non-monolithic shower floors shall be provided with drain pan attached to floor drain flange in
accordance with plumbing code. Refer to architectural drawings and specifications.

Install water supply piping with stop on each supply to each fixture to be connected to water
distribution piping.

Install flush valves for accessible water closets and urinals with handle mounted on wide side of
compartment, unless sensor operated.

Install escutcheons at piping wall and ceiling penetrations in exposed locations, finished locations
and with cabinets and millwork.

INTERFACE WITH OTHER PRODUCTS

Review millwork shop drawings. Confirm location and size of fixtures and openings before
rough-in and installation.

ADJUSTING
Adjust work under provisions of Section 22 00 00.

Adjust stops or valves for intended water flow rate to fixtures without splashing, noise, or overflow.
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3.7

3.8

A.

B.

CLEANING

Clean work under provisions of 22 00 00.

At completion clean plumbing fixtures and equipment.
PROTECTION OF FINISHED WORK

Protect finished Work under provisions of Section 22 00 00.

Do not permit use of fixtures during construction, until after Substantial Completion has been
announced by Owner.

FIXTURE HEIGHTS

Fixture size, design and mounting height shall meet the requirements of ADA, ANSI A117.1 and
the State of Texas Accessibility Standards (TAS).

Install fixtures to heights above finished floor as indicated.

Water-Closet

1. Standard 17 inches to top of bowl rim.

Urinal

1. Standard 24 inches to top of bowl rim.

2. Handicapped 17 inches to top of bowl rim (one and only one urinal shall be installed at this

height in each location where urinals are installed).
Lavatory (wall hung)
1. Standard 32 inches to top of basin rim.
Drinking Fountain
1. Standard 36 inches to top of basin rim.
Water Closet Flush Valves

1. Standard 10 inches min. above bowl rim.

END OF SECTION 22 40 00
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SECTION 23 00 00 - BASIC MECHANICAL REQUIREMENTS

PART 1 - GENERAL

11
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A.

SECTION INCLUDES

Basic Mechanical Requirements specifically applicable to Division 23 sections, in addition to
Division 01 - General Requirements.

RELATED DOCUMENTS
Basic and supplemental requirements common to HVAC.

THE UNIFORM GENERAL CONDITIONS, SUPPLEMENTARY GENERAL CONDITIONS, and
Division 01 of the specifications apply to the work specified in this section.

All work covered by this section of these specifications shall be accomplished in accordance with
all applicable provisions of the Contract Documents and any addenda or directives which may be
issued herewith, or otherwise.

GENERAL

The Contractor shall execute all work herein after specified or indicated on accompanying
drawings. Contractor shall provide all equipment necessary and usually furnished in connection
with such work and systems whether or not mentioned specifically herein or on the drawings

The Contractor shall be responsible for fitting his material and apparatus into the building and
shall carefully lay out his work at the site to conform to the structural conditions, to avoid all
obstructions, to conform to the details of the installation and thereby to provide an integrated
satisfactory operating installation

The Mechanical drawings are necessarily diagrammatic by their nature, and are not intended to
show every connection in detail or every pipe in its exact location. These details are subject to
the requirements of standards referenced elsewhere in these specifications, and structural and
architectural conditions. The Contractor shall carefully investigate structural and finish conditions
and shall coordinate the separate trades in order to avoid interference between the various
phases of work. Work shall be organized and laid out so that it will be concealed in furred chases,
above suspended ceilings, etc., in finished portions of the building, unless specifically noted to be
exposed. Or where no ceilings exist. All exposed work shall be installed parallel or perpendicular
to the lines of the building unless otherwise noted. All work shall be NFPA compliant and
compliant with Insurance Underwriter requirements and guidelines.

When the Mechanical drawings do not give exact details as to the elevation of pipe and ductwork,
the Contractor shall physically arrange the systems to fit in the space available at the elevations
intended with proper grades for the functioning of the system involved. Piping is generally
intended to be installed true and square to the building construction, The drawings do not show
all required offsets, control lines, pilot lines and other location details. Work shall be concealed
in all finished areas, unless there is no ceiling.
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1.4

A.

DEFINITIONS

These definitions are included to clarify the direction and intention of these Specifications. The
list given here is not by any means complete. For further clarification as required, contractor shall
contact the designated Owner’s representative.

1.

Concealed / Exposed: Concealed areas are those that cannot be seen by the building
occupants. Exposed areas are all areas that are exposed to view by the building
occupants, including under counters, inside cabinets and closets, plus all mechanical
rooms.

General Requirements: The provisions of requirements of other Division 01 sections apply
to entire work of contract and, where so indicated, to other elements that are included in
project. Basic contract definitions are included in the General Conditions.

Indicated: The term "indicated" is a cross reference to graphic representations, notes or
schedules on drawings, to other paragraphs or schedules in the specifications, and to
similar means of recording requirements on contract documents. Where terms such as
"shown,” "noted,” "scheduled,” and "specified" are used in lieu of "indicated,” it is for the
purpose of helping reader locate the cross reference, and no limitation of location is
intended except as specifically noted.

Directed, requested, etc.: Where not otherwise explained, terms such as "directed,"”
"requested," "authorized," "selected,” "approved,” "required,” "accepted,” and "permitted"
mean “directed by Architect/Engineer,” "requested by Architect/Engineer" and similar
phrases. However, no such implied meaning will be interpreted to extend
Architect's/Engineer's responsibility into Contractor's area of construction supervision and
job safety.

Approve: Where used in conjunction with Architect's/Engineer's response to submittals,
requests, applications, inquiries, reports and claims by Contractor, the meaning of term
"approved" will be held to limitations to Architect's/Engineer's responsibilities and duties as
specified in General and Supplementary Conditions. In no case will "approval" by
Architect/Engineer be interpreted as a release of Contractor from responsibilities to fulfill
requirements of contract documents or to extend Architect's/Engineer's responsibility into
Contractor's area of construction supervision and job safety.

As required: Where "as required" is used in these specifications or on the drawings, it shall
mean "that situations exist that are not necessarily described in detail or indicated that may
cause the contractor certain complications in performing the work described or indicated.
These complications entail the normal coordination activities expected of the Contractor
where multiple trades are involved and new or existing construction causes deviations to
otherwise simplistic approaches to the work to be performed. The term shall not be
interpreted to permit an option on the part of the Contractor to achieve the end result."

Furnish: The term "furnish” is used to mean "supply and deliver to project site, ready for
unloading, unpacking, assemble, installation, and similar operations. Where "furnish"
applies to work for which the installation is not otherwise specified, "furnish" in such case
shall mean "furnish and install.”

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

Provide: The term "provide" means "to furnish and install, complete and ready for the
intended use.
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PERMITS, UTLILITY CONNECTIONS AND INSPECTIONS
General: Refer to Division 01 for construction phasing and time increments.

Fees and Costs: If, during the course of the construction, a need arises to buy utilities, the
Contractor shall pay all fees attendant thereto. If city or privately owned utility piping or electrical
cable needs to be extended, relocated, or terminated, the Contractor will pay all permits and
construction/inspection fees associated with that particular work.

All work performed on this project is under the authority of the State of Texas, therefore no local
construction fees or construction permits will be required except as may be required for new
service taps, or new or modified connections to city controlled services. If inspections by city
personnel are specifically required by this document, then the Contractor is responsible for any
fees or permits in connection to those requirements.

Compliance: The Contractor shall comply in every respect with all requirements of National Fire
Protection Association, and utility company requirements. In no case does this relieve the
Contractor of the responsibility of complying with these specifications and drawings where
specified conditions are of higher quality than the requirements of the above-specified authorities.
Where requirements of the specifications and drawings are more lenient than the requirements
of the above authorities having jurisdiction, the Contractor shall make installations in compliance
with the requirements of the above authorities with no extra compensation.

CONTRACT DRAWINGS

All dimensional information related to new structures shall be taken from the appropriate
drawings. All dimensional information related to existing facilities shall be taken from actual
measurements made by the Contractor on the site.

The interrelation of the specifications, the drawings, and the schedules are as follows: The
specifications determine the nature and setting of the several materials, the drawings establish
the quantities, dimensions and details, and the schedules give the performance characteristics.
If the Contractor requires additional clarification, he shall request it in writing, following the
contractually prescribed information flow requirements.

Should the drawings or specifications conflict within themselves, or with each other, the better
quality, or greater size or quantity of work or materials shall be performed or furnished.

ALLOWANCES

Cash Allowance: Refer to Division 01 of the Construction Documents for information and
requirements.

ALTERNATES

Alternates quoted on Bid Forms will be reviewed and accepted or rejected at the Owner's option.
Accepted Alternates will be identified in Owner Contractor Agreement.

Coordinate related work and modify surrounding work as required.

Schedule of Alternates: See "Special Conditions" and Bid Form.
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1.9

D.

Any Alternate Proposals are summarized in Division 01 of the specifications. The Contractor is
directed to refer to all sections of the specifications and drawings for this project to determine the
exact extent and scope of the various Alternate Proposals as each pertains to the work of all
trades.

SUBMITTALS

Refer to Division 1, UGC, and supplemental UGCs for specification requirements pertaining to
timeliness of submission and review, quantity, and format. Each specification section describes
the content of the submittals and any submittals which must be approved prior to submission of
others.

Proposed Products List: Include Products specified in the following sections:

1. Section 23 05 13 - Motors

2. Section 23 05 16 - Expansion Compensation

3. Section 23 05 29 - Sleeves, Flashings, Supports and Anchors
4. Section 23 05 48 - Vibration Isolation

5. Section 23 05 53 - Mechanical Identification

6. Section 23 05 93 — Testing, Adjusting, and Balancing

7.  Section 23 05 93.A — Testing, Adjusting, and Balancing — Contractor Responsibilities

8. Section 23 06 20- Hydronic Specialties
9. Section 23 07 13 - Ductwork Insulation
10. Section 23 07 16 - Equipment Insulation
11. Section 23 07 19 - Piping Insulation
12. Section 23 09 23 - Direct Digital Control Systems
13. Section 23 20 00 - HVAC Pumps
14. Section 23 20 10- Piping, Valves and Fittings
15. Section 23 21 00 - Hydronic Piping
16. Section 23 29 23 — Variable Frequency Drives
17.  Section 23 29 23.A — Variable Frequency Drives
18. Section 23 31 00 - Ductwork
19. Section 23 33 00 - Ductwork Accessories

20. Section 23 34 16 - Fans
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21. Section 23 36 00 - Air Terminal Units

22. Section 23 37 00 - Air Inlets and Outlets

23. Section 23 41 00 — Filters
24. Section 23 57 00 - Heat Exchangers
25. Section 23 73 23 - Air Handling Units

26. Section 23 82 16 - Air Coils

27. Section 23 82 19 - Terminal Heat Transfer Units

Submit shop drawings and product data grouped to include complete submittals of related
systems, products, and accessories clearly marked and/or highlighted, with non-applicable
information or data clearly noted in a single submittal.

Mark dimensions and values in units to match those specified.

Submit fabrication drawings whenever (1) equipment proposed varies in physical size and
arrangement from that indicated on the drawings, thus causing rearrangement of equipment
space, (2) where tight spaces require extreme coordination between ductwork, piping, conduit,
and other equipment, (3) where called for elsewhere in these specifications; and (4) where
specifically requested by the Architect/Engineer. Fabrication drawings shall be made at no
additional charge to the Owner or the Architect/Engineer.

SUBSTITUTION OF MATERIALS AND EQUIPMENT
Refer to General Conditions for substitution of materials and equipment.

General: Within thirty days after the date of contract award or work order, whichever is later, and
before purchasing or starting installation of materials or equipment, the Contractor shall submit
for review, a complete list of suppliers, contractors and manufacturers for all materials and
equipment that will be submitted for incorporation into the project. The list shall be arranged in
accordance with the organization of the specifications. This initial list shall include the
manufacturer's name and type or catalog number as required to identify the quality of material or
equipment proposed. This list will be reviewed by the Engineer and the Owner and will be
returned to the Contractor with comments as to which items are acceptable without further
submittal data and which items will require detailed submittal data for further review and
subsequent approval. The initial list shall be submitted as herein specified. Materials and
equipment requiring detailed submittal data shall be submitted with sufficient data to indicate that
all requirements of these specifications have been met and samples shall be furnished when
requested. All manufacturers’ data used as part of the submittal shall have all inapplicable
features crossed out or deleted in a manner that will clearly indicate exactly what is to be
furnished.
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C.

It is not the intent of the drawings and/or specifications to limit products to any particular
manufacturer nor to discriminate against an "APPROVED EQUAL" product as produced by
another manufacturer. Some proprietary products are mentioned to set a definite standard for
acceptance and to serve as a reference in comparison with other products. When a
manufacturer's name appears in these specifications, it is not to be construed that the
manufacturer is unconditionally acceptable as a provider of equipment for this project. The
successful manufacturer or supplier shall meet all of the provisions of the appropriate
specification(s).

The specified products have been used in preparing the drawings and specifications and thus
establish minimum qualities with which substitutes must at least equal to be considered
acceptable. The burden of proof of equality rests with the Contractor. The decision of the
Architect/Engineer is final.

When requested by the Architect/Engineer, the Contractor shall provide a sample of the proposed
substitute item. In some cases, samples of both the specified item and the proposed item shall
be provided for comparison purposes.

Timeliness: The burden of timeliness in the complete cycle of submittal data, shop drawings, and
sample processing is on the Contractor. The Contractor shall allow a minimum of six (6) weeks
time frame for review of each submission by the office of the design discipline involved after
receipt of such submissions by that design discipline. The Contractor is responsible for allowing
sufficient time in the construction schedule to cover the aforementioned cycles of data processing,
including time for all resubmittal cycles on unacceptable materials, equipment, etc. covered by
the data submitted. Construction delays and/or lack of timeliness in the above regard are the
responsibility of the Contractor and will not be considered in any request for scheduled
construction time extensions and/or additional costs to the Owner.

All equipment installed on this project shall have local representation, local factory authorized
service, and a local stock of repair parts.

Acceptance of materials and equipment will be based on manufacturer's published data and will
be tentative subject to the submission of complete shop drawings indicating compliance with the
contract documents and that adequate and acceptable clearances for entry, servicing, and
maintenance will exist. Acceptance of materials and equipment under this provision shall not be
construed as authorizing any deviations from the specifications, unless the attention of the
Architect/Engineer has been directed in writing to the specific deviations. Data submitted shall
not contain unrelated information unless all pertinent information is properly identified.

Certification: The Contractor shall carefully examine all data forwarded for approval and shall
sign a certificate to the effect that the data has been carefully checked and found to be correct
with respect to dimensions and available space and that the equipment complies with all
requirements of the specifications.

Physical Size of Equipment: Space is critical; therefore, equipment of larger sizes than shown,
even though of specified manufacturer, will not be acceptable unless it can be demonstrated that
ample space exists for proper installation, operation, and maintenance.

Materials and Equipment Lists: Eight (8) copies of the list of materials and equipment, the name
of manufacturer, trade name, type, and catalog number shall be submitted to the
Architect/Engineer. The lists shall be accompanied by eight (8) sets of pictorial and descriptive
data derived from the manufacturers' catalogs, sales literature, or incorporated in the shop
drawings.
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Should a substitution be accepted, and should the substitute material prove defective, or
otherwise unsatisfactory for the service intended within the guarantee period, this material or
equipment shall be replaced with the material or equipment specified at no additional cost to the
Owner.

MATERIALS AND WORKMANSHIP

All materials, unless otherwise specified, shall be new, free from all defects, suitable for the
intended use, and of the best quality of their respective kinds. Materials and equipment shall be
installed in accordance with the manufacturer's recommendations and the best standard practice
for the type of work involved. All work shall be executed by mechanics skilled in their respective
trades, and the installations shall provide a neat, precise appearance. Materials and/or
equipment damaged in shipment or otherwise damaged prior to installation shall not be repaired
at the job site but shall be replaced with new materials and/or equipment.

The responsibility for the furnishing of the proper equipment and/or material and seeing that it is
installed as intended by the manufacturer, rests entirely upon the Contractor who shall request
advice and supervisory assistance from the representative of specific manufacturers during the
installation.

FLAME SPREAD PROPERTIES OF MATERIALS

Materials and adhesives incorporated in this project shall conform to NFPA Standard 255,
"Method of Test of Surface Burning Characteristics of Building Materials" and NFPA 90. The

classification shall not exceed a flame spread rating of 25 for all materials, adhesives, finishes,
etc., specified for each system, and shall not exceed a smoke developed rating of 50.

REGULATORY REQUIREMENTS

The "Authority Having Jurisdiction" over the project described by these documents is the Owner,
as an Agency of the State of Texas. As such, it is required that the installation shall meet the
minimum standards prescribed in the latest editions of the following listed codes and standards,
which are made a part of these specifications. All referenced codes and standards shall be those
current at the date of issue of the design documents.

National Fire Protection Association Standards (NFPA)

NFPA No. 54, Gas Appliances, Piping, National Fuel Gas Code
NFPA No. 70, National Electrical Code

NFPA No. 72D, Proprietary Signaling Systems

NFPA No. 90A, Air Conditioning Systems

NFPA No. 91, Blower & Exhaust Systems

NFPA No. 99, Health Care Facilities

NFPA No. 101, Life Safety Code

NFPA No. 211, Chimneys, Fireplaces, Vent Systems
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9. NFPA No. 241, Standard for Safeguarding Construction, Alteration and Demolition
Operations

10. NFPA No. 255, Method of Test of Surface Burning Characteristics of Building Materials

13. NFPA No. 258, Standard Research Test Method for Determining Smoke Generation of
Solid Materials

C. Air Moving and Conditioning Association (AMCA): All current editions of applicable manuals and
standards

D. American National Standards Institute (ANSI)

1.B31.1, Power Piping
2.B9.1, Safety Code for Mechanical Refrigeration

E. Air Conditioning and Refrigeration Institute Standards (ARI): All standards related to refrigeration
and air conditioning equipment and piping furnished under these specifications.

F. American Society of Mechanical Engineers (ASME): Boiler and Pressure Vessel Codes

G.  American Society of Testing Materials (ASTM): All current editions of applicable manuals and
standards

H. National Electrical Manufacturers' Association (NEMA): All current editions of applicable manuals
and standards.

l. International Mechanical Code
J. Texas Occupational Safety Act: All applicable safety standards.
K. Occupational Safety and Health Act (OSHA).

L. ADA and ANSI Standards: All work shall be in accord with all regulations and requirements of
the Standards and Specifications for Handicapped and Disabled for the Construction of Public
Buildings and Facilities in the State of Texas Usable by Physically Handicapped and Disabled
persons, ANSI Standards and the requirements of the American Disabilities Act.

M. Refer to specification sections hereinafter bound for additional Codes and Standards.

N. All materials and workmanship shall comply with all applicable state and national codes,
specifications, and industry standards. In all cases where Underwriters Laboratories, Inc. has
established standards for a particular type material, such material shall comply with these
standards. Evidence of compliance shall be the UL "label" or "listing" under Re-Examination
Service.
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The Contract Documents are intended to comply with the aforementioned rules and regulations;
however, some discrepancies may occur. Where such discrepancies occur, the Contractor shall
immediately notify the Architect/Engineer in writing of said discrepancies and apply for an
interpretation. Should the discovery and notification occur after the execution of a contract, any
additional work required for compliance with said regulations shall be paid for as covered by
Division 01 of these Contract Documents, providing no work of fabrication of materials has been
accomplished in a manner of noncompliance. Should the Contractor fabricate and/or install
materials and/or workmanship in such a manner that does not comply with the applicable codes,
rules and regulations, the Contractor who performed such work shall bear all costs arising in
correcting these deficiencies to comply with said rules and regulations

GENERAL MATERIAL AND EQUIPMENT REQUIREMENTS

Storage at Site: The Contractor shall not receive material or equipment at the job site until there
is suitable space provided to properly protect equipment from rust, drip, humidity, and dust
damage.

Capacities shall be not less than those indicated but shall be such that no component or system
becomes inoperative or is damaged because of startup or other overload conditions.

Conformance with Agency Requirements: Where materials or equipment are specified to be
approved, listed, tested, or labeled by the Underwriters Laboratories, Inc., or constructed and/or
tested in accordance with the standards of the American Society of Mechanical Engineers or the
Air Moving and Conditioning Association, the Contractor shall submit proof that the items
furnished under this section of the specifications conform to such requirements. The label of the
Underwriters Laboratories, Inc., applied to the item will be acceptable as sufficient evidence that
the items conform to such requirements. The ASME stamp or the AMCA label will be acceptable
as sufficient evidence that the items conform to the respective requirements.

Nameplates: Each major component of equipment shall have the manufacturer's name, address,
and catalog number on a plate securely attached to the item of equipment. All data on nameplates
shall be legible at the time of Final Inspection.

Prevention of Rust: Standard factory finish will be acceptable on equipment specified by model
number; otherwise, surfaces of ferrous metal shall be given a rust inhibiting coating. The
treatment shall withstand 200 hours in salt spray fog test, in accordance with Method 6061 of
Federal Standard No. 141. Immediately after completion of the test, the specimen shall show no
signs of wrinkling or cracking and no signs of rust creepage beyond 1/8" on either side of the
scratch mark. Where rust inhibitor coating is specified hereinafter, any treatment that will pass
the above test is acceptable unless a specific coating is specified except that coal tar or asphalt
type coating will not be acceptable unless so stated for a specific item. Where steel is specified
to be hot dip galvanized, mill galvanized sheet steel may be used provided all raw edges are
painted with a zinc-pigmented paint conforming to Military Specification MIL-P-26915.

Protection from Moving Parts: Belts, pulleys, chains, gears, couplings, projecting set screws,
keys, and other rotating parts shall be fully enclosed or properly guarded for personnel protection.

Verification of Dimensions: The Contractor shall be responsible for the coordination and proper
relation of his work to the building structure and to the work of all trades. The Contractor shall
visit the premises and become thoroughly familiar with all details of the work and working
conditions, to verify all dimensions in the field, and to advise the Architect/Engineer of any
discrepancy before performing any work. Adjustments to the work required in order to facilitate
a coordinated installation shall be made at no additional cost to the Owner or the
Architect/Engineer.
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1.15

A.

B.

1.16

1.17

1.18

1.19

PROJECT/SITE CONDITIONS
Install Work in locations shown on drawings, unless prevented by Project conditions.

Prepare drawings showing proposed rearrangement of Work to meet Project conditions, including
changes to Work specified in other sections. Obtain permission of Owner, Architect/Engineer
before proceeding.

MANUFACTURER'S RECOMMENDATIONS

The manufacturer's published directions shall be followed in the delivery, storage, protection,
installation, testing, piping, and wiring of all equipment and material. The Contractor shall
promptly notify the Architect/Engineer, in writing, of any conflict between the requirements of the
Contract Documents and the manufacturer’s directions, and shall obtain the Architect/Engineer's
instructions before proceeding with the work. Should the Contractor perform any such work that
does not comply with the manufacturer's directions or such instructions from the
Architect/Engineer, he shall bear all costs arising in connection with the deficiencies.

SPACE AND EQUIPMENT ARRANGEMENT

The size of Fire Protection equipment indicated on the drawings is based on the dimensions of a
particular manufacturer. While other manufacturers may be acceptable, it is the responsibility of
the Contractor to determine if the equipment he proposes to furnish will fit in the space.
Fabrication drawings shall be prepared when required by the Architect/Engineer or Owner to
indicate a suitable arrangement.

All equipment shall be installed in a manner to permit access to all surfaces. All valves, motors,
drives, filters, and other accessory items shall be installed in a position to allow removal for service
without disassembly of another part.

LARGE APPARATUS

Any large piece of apparatus that is to be installed in any space in the building, and that is too
large to permit access through stairways, doorways, or shafts shall be brought to the job and
placed in the space before the enclosing structure is completed. Following placement in the
space, such apparatus shall be thoroughly, completely protected from damage as hereinafter
specified.

PROTECTION

The Contractor shall at all times take such precautions as may be necessary to properly protect
all materials and equipment from damage from the time of delivery until the completion of the
work. This shall include the erection of all required temporary shelters and supports to adequately
protect any items stored in the open on the site from the weather, the ground and surrounding
work; the cribbing of any items above the floor of the construction; and the covering of items in
the incomplete building with tarpaulins or other protective covering; the installation of electric
heaters in electrical switchgear and similar equipment to prevent moisture damage. Failure on
the part of the Contractor to comply with the above will be sufficient cause for the rejection of the
items in question.

Take particular care not to damage the building structure in performing work. All finished floors,
step treads, and finished surfaces shall be covered to prevent any damage by workers or their
tools and equipment during the construction of the building.
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Equipment and materials shall be protected from rust both before and after installation. Any
equipment or materials found in a rusty condition at the time of final inspection must be cleaned
of rust and repainted as specified elsewhere in these specifications.

COOPERATION BETWEEN TRADES AND WITH OTHER CONTRACTORS

Each trade, subcontractor, and/or Contractor must work in harmony with the various other trades,
subcontractors and/or Contractors on the job as may be required to facilitate the progress to the
best advantage of the job as a whole. Each trade, subcontractor, and/or Contractor must pursue
its work promptly and carefully so as not to delay the general progress of the job. This Contractor
shall work in harmony with Contractors working under other contracts on the premises.

ELECTRICAL WIRING OF MOTORS AND EQUIPMENT

The Contractor shall note that the electrical design and drawings are based on the equipment
scheduled and indicated on the drawings, and should any mechanical equipment be provided
requiring changes to the electrical design, the required electrical changes shall be made at no
cost to the Owner.

The electrical trades shall provide all interconnecting wiring for the installation of all power. The
electrical trades shall provide all disconnect switches as required for proper operation, as
indicated on the drawings or required by applicable code. All combination starters, individual
starters, and other motor starting apparatus not specifically scheduled or specified as provided
by the equipment manufacturer under the scope of Division 23, shall be provided under the scope
of Division 26.

Provide complete wiring diagrams indicating power wiring and interlock wiring. Diagrams shall
be submitted to the Architect/Engineer for review within thirty (30) days after the submittals for
equipment have been reviewed. Diagrams shall be based on accepted equipment and shall be
complete full phase and interlock control drawings, not a series of manufacturer's individual
diagrams. After these diagrams have been reviewed by the Architect/Engineer, copies shall be
transmitted to the electrical trades by the Contractor.

SUPERVISION

Each Contractor and subcontractor shall keep a competent superintendent or foreman on the job
at all times. (Refer to the Uniform General Conditions for additional information concerning
supervision.)

It shall be the responsibility of each superintendent to study all drawings and familiarize himself
with the work to be done by other trades. He shall coordinate his work with other trades and
before material is fabricated or installed, make sure that his work will not cause an interference
with another trade. Where interferences are encountered, they shall be resolved at the job site
by the superintendents involved. Where interferences cannot be resolved without major changes
to the drawings, the matter shall be referred to the A/E for ruling.

SITE OBSERVATION

Site observation by the Architect/Engineer is for the express purpose of verifying compliance by
the Contractor with the Contract Documents, and shall not be construed as construction
supervision nor indication of approval of the manner or location in which the work is being
performed as being a safe practice or place.
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1.24

A.

INSTALLATION METHODS

Where to Conceal: All pipes shall be concealed in pipe chases, walls, furred spaces, or above
the ceilings of the building unless otherwise indicated.

Where to Expose: In mechanical rooms, janitor's closets tight against pan soffits in exposed "Tee"
structures, or storage spaces, but only where necessary, piping may be run exposed. All exposed
piping shall be run in the most aesthetic, inconspicuous manner, and parallel or perpendicular to
the building lines.

Support: All piping shall be adequately and properly supported from the building structure by
means of hanger rods or clamps to walls as herein specified.

Maintaining Clearance: Where limited space is available above the ceilings below concrete
beams or other deep projections, pipe shall be sleeved through the projection where it crosses,
rather than hung below them in a manner to provide maximum above floor clearance. Sleeves
shall be as herein specified. Approval shall be obtained from the Architect/Engineer for each
penetration.

All pipe shall be cut accurately to measurements established at the building and shall be worked
into place without springing or forcing. All pipes run exposed in machinery and equipment rooms
shall be installed parallel to the building lines, except that piping shall be sloped to obtain the
proper pitch. Piping run in furred ceilings, etc., shall be similarly installed, except as otherwise
shown. All pipe openings shall be kept closed until the systems are closed with final connections.

1. All piping not directly buried in the ground shall be considered as "interior piping.”

2. Prior to the installation of any ceiling material, gypsum, plaster, or acoustical board, the
Contractor shall notify the construction inspector so that arrangement can be made for an
inspection of the above ceiling area about to be "sealed" off. The Contractor shall give as
much advance notice as possible no less than 5 working days or as agreed by the Project
Manager.

3. All above ceiling areas will be subject to a formal inspection before ceiling panels are
installed, or installation is otherwise concealed from view. All mechanical and electrical
work at and above the ceiling, including items supported by the ceiling grid, such as air
inlets or outlets and lighting fixtures shall be complete and installed in accordance with
contract requirements, including power to fans, and other powered items. Adequate
lighting shall be provided to permit thorough inspection of all above ceiling items. The
inspection will include representatives of the following: General Contractor and each
Subcontractor having work above the ceiling, Architect/Engineer, Physical Plant, Resident
Construction Manager’s Construction Inspector(s), the Resident Construction Manager,
and Office of Facilities Planning and Construction (OFPC). Areas to be included and time
of inspection shall be coordinated with the Construction Inspector.

4, The purpose of this inspection is to verify the completeness and quality of the installation
of the air conditioning systems, the electrical systems, the plumbing systems, and any other
special above ceiling systems such as pneumatic tube, vacuum systems, fire sprinkler
piping and cable tray systems. The ceiling supports (tee bar or lath) shall be in place so
that access panel and light fixture locations are identifiable and so that clearances and
access provisions may be evaluated.

5. No ceiling materials may be installed until the resulting deficiency list from this inspection
is worked off and the Construction Inspector has given approval.
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RECORDS FOR OWNER

The Contractor shall maintain a set of "blueline" prints in the Field Office for the sole purpose of
recording "installed" conditions. Daily note all changes made in these drawings in connection
with the final installation including exact dimensioned locations of all new underground utilities,
services and systems and all uncovered existing active and inactive piping outside the building.

At contract completion, the Contractor shall provide an electronic file of the revised drawings. The
contractor shall transfer the information from the "blueline” prints maintained as described above,
and turn over this neatly marked set of reproducible drawings representing the "as installed" work
to the Architect/Engineers for verification and subsequent transmittal to the Owner. The
Contractor shall refer to Division 01 of these specifications, and to the Uniform General
Conditions, for additional information. These drawings shall include as a minimum:

1. Addendum written drawing changes.

2. Addendum supplementary drawings.

3. Accurate, dimensioned locations of all underground utilities, services and systems.

4, Identification of equipment work shown on Alternates as to whether alternates were

accepted and work actually installed.
5. Change Order written drawing changes.
6. Change Order supplementary drawings.
Electronic Media

1. The contractor shall submit three compact discs containing all the drawings in AUTOCAD
12 or 14 format.

"As installed" plans shall bear a stamp, "stick-on decal" or lettered title block generally located in
lower right hand corner of drawing entitled "AS INSTALLED DRAWING" with Company name of
the installing trade Subcontractor and with a place for the date and the name of the responsible
company representative.

In addition to the above, the Contractor shall accumulate during the progress of the job the
following data, in duplicate, prepared in a neat brochure or packet folder and turn over to the
Architect/Engineer for review, and subsequent delivery to the Owner.

1. All warranties and guarantees and manufacturers' directions on equipment and material
covered by the Contract.

2. Two sets of operating instructions for heating and cooling and other mechanical and
electrical systems. Operating instructions shall also include recommended preventative
maintenance and seasonal changeover procedures.

3. Valve tag charts and diagrams specified herein.
4, Approved wiring diagrams and control diagrams representing "as installed" conditions.
5. Copies of approved shop drawings.

6. Any and all other data and/or drawings required as submittals during construction.
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1.26

1.27

1.28

7. Repair parts list of all major items and equipment including name, address and telephone
number of local supplier or agent.

All of the above data shall be submitted to the Architect/Engineer for approval, and shall be
corrected as instructed by the Architect/Engineer prior to submission of the final request for
payment.

CUTTING AND PATCHING

General: Cut and patch walls, floors, etc., resulting from work in existing construction or by failure
to provide proper openings or recesses in new construction.

Methods of cutting: Openings cut through concrete and masonry shall be made with masonry
saws and/or core drills and at such locations acceptable to the Architect/Engineer. Impact type
equipment shall not be used except where specifically acceptable to the Architect/Engineer.
Openings in precast concrete slabs for pipes shall be core drilled to exact size.

Restoration:  All openings shall be restored to "as new" condition under the appropriate
specification section for the materials involved, and shall match remaining surrounding materials
and/or finishes.

Masonry: Where openings are cut through masonry walls, provide and install lintels or other
structural supports to protect the remaining masonry. Adequate supports shall be provided during
the cutting operation to prevent any damage to the masonry occasioned by the operation. All
structural members, supports, etc., shall be of the proper size and shape, and shall be installed
in a manner acceptable to the Architect/Engineer.

Plaster: All mechanical work in areas containing plaster shall be completed prior to the application
of the finish plaster coat. Cutting of finish plaster coat will not be permitted.

Special Note: No cutting, boring, or excavating that will weaken the structure shall be undertaken.
ROOF PENETRATIONS AND FLASHING

Pipe, sleeves, pitch pockets, and flashings compatible with the roofing installation shall be
provided and installed by a qualified contractor for all roof penetrations. This shall be the
responsibility of the General Contractor.

EXCAVATION, TRENCHING AND BACKFILL

Excavation (See Divisions 00 and 01 for special requirements related to excavation and
trenching.):

1. The subcontractors shall perform all excavations of every description, for their particular
installations and of whatever substances encountered, to the depths indicated on the
drawings and/or required for the installation of piping. All exterior lines shall be installed
with a minimum cover of 24,” unless otherwise indicated. Generally, more cover shall be
provided if grade will permit. All excavation materials not required for backfill or fill shall be
removed and wasted as acceptable to the Construction Inspector. All excavations shall be
made only by open cut. The banks of trenches shall be kept as nearly vertical as possible
and where required, shall be properly sheeted and braced. Trenches shall be not less than
12" wider nor more than 16" wider than the outside edges of the pipe to be laid therein,
and shall be excavated true to line so that a clear space not less than 6" nor more than 8"
in width is provided on each side of the pipe.
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The bottom of trenches shall be accurately graded to provide proper fall and uniform
bearing and support for each section of the pipe on undisturbed soil or 2" of sand fill at
every point along its entire length, except for portions of the pipe sections where it is
necessary to excavate for bell holes and for the proper sealing of pipe joints. Bell holes
shall be dug after the trench bottom has been graded. Where inverts are not shown,
grading shall be determined by the National Plumbing Code for the service intended and
the size used. Bell holes for pipe joints shall be 12" in depth below the trench bottom and
shall extend from a point 6" back of the face of the bell. Such bell holes shall be of sufficient
width to provide ample room to complete the pipe joint . Bell holes for sewer tile and water
pipe shall be excavated only to an extent sufficient to permit accurate work in the making
of the joints and to insure that the pipe, for a maximum of its length, will rest upon the
prepared bottom of the trench. Depressions for joints other than bell-and-spigot shall be
made in accordance with the recommendations of the joint manufacturer for the particular
type of joint used. Special pipe beds shall be provided as specified hereinafter.

The lower 4" of the pipe trenches measuring from an overhead line set parallel to the grade
line of the sewer shall be excavated only a few feet in advance to the pipe laying, by
workers especially skilled in this type of work. Where damage is likely to result from
withdrawing sheeting, the sheeting shall be left in place. Except at locations where
excavation of rock from the bottom of trenches is required, care shall be taken not to
excavate below the depths required. Where rock excavation is required, the rock shall be
excavated to a minimum over depth of 6" below the trench depths specified. The over
depth rock excavation and all excess trench excavation shall be backfilled with sand.
Whenever wet or otherwise unstable soil is incapable of properly supporting the pipe is
encountered in the trench bottom, such soil shall be removed to a depth and for the trench
lengths required, and then backfilled to trench bottom grade, as hereinafter specified, with
sand.

All grading in the vicinity of excavation shall be controlled to prevent surface ground water
from flowing into the excavations. Any water accumulated in the excavations shall be
removed by pumping or other acceptable method. During excavation, material suitable for
backfilling shall be stacked in an orderly manner a sufficient distance back from edges of
trenches to avoid overloading and prevent slides or cave-ins. Material unsuitable for
backfilling shall be wasted and removed from the job site as directed by the Construction
Inspector.

All shoring and sheeting required to perform and protect the excavations and to safeguard
employees and/or adjacent structures shall be provided.

Excavate as required under the building in order that all piping, ductwork, etc., shall clear
the ground a minimum of 12" for a distance of 24" on either side. Edges of such
excavations shall slope at an angle of not over 45 degrees with the horizontal unless
otherwise approved by the Construction Inspector. The bottom of such excavation shall
be graded to drain in a manner acceptable to the Construction Inspector.

Trenches for water lines inside the building shall be properly excavated, following, in
general, the procedures set out for exterior lines. Where floors are to be poured over these
lines, they shall be backfilled, tamped and settled with water. Where no flooring is to cover
the lines, they shall be backfilled to form a level grade.

All surplus materials removed in these trenching operations becomes the property of the
contractor, and shall be disposed of at the expense of the contractor, at a legal disposal
site, off of the campus.
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Backfilling

1. Trenches shall not be backfilled until all required tests are performed and until the piping,
utilities systems, etc., as installed are certified by the Owner's inspector to conform to the
requirements specified hereinafter. The trenches shall be carefully backfilled with sand to
a depth of 12 inches above the top of the pipe. The next layer and subsequent layers of
backfill may be excavated materials approved for backfilling, consisting of earth, loam,
sandy clay, sand and gravel, soft shale, or other approved materials free from large clods
of earth or stones larger than 1 1/2" in diameter, flooded until the pipe has cover of not less
than one foot. The remainder of the backfill material shall then be thrown into the trenches,
moistened, and tamped or flooded in one-foot layers. Blasted rock, broken concrete or
pavement, and large boulders shall not be used as backfill material. Any trenches
improperly backfilled, or where settlement occurs, shall be reopened to the depth required
for proper compaction, then refilled and mounded over, and smoothed off.

2. Backfill under concrete slabs-on-fill shall be as specified above, shall be gravel, or shall be
other such materials more suitable for the application. Installation and compaction shall
be as required for compatibility with adjacent materials.

Opening and Re-closing Pavement and Lawns: Where excavation requires the opening of
existing walks, streets, drives, other existing pavement, or lawns, such surfaces shall be cut as
required to install new lines and to make new connections to existing lines. The sizes of the cut
shall be held to a minimum, consistent with the work to be accomplished. After the installation of
the new work is completed and the excavation has been backfilled and flooded, the area shall be
patched, using materials to match those cut out. The patches shall thoroughly bond with the
original surfaces and shall be level with them, and shall meet all the requirements established by
the authorities having jurisdiction over such areas.

Excavation in Vicinity of Trees: All trees including low hanging limbs within the immediate area
of construction shall be adequately protected to a height of at least 5 ft. to prevent damage from
the construction operations and/or equipment. All excavation within the outermost limb radius of
all trees shall be accomplished with extreme care. All roots located within this outermost limb
radius shall be brought to the attention of the Construction Inspector before they are cut or
damaged in any way. The Construction Inspector will give immediate instructions for the
disposition of it. All stumps and roots encountered in the excavation, which are not within the
outermost limb radius of existing trees, shall be cut back to a distance of not less than 18" from
the outside of any concrete structure or pipeline. No chips, parts of stumps, or loose rock shall
be left in the excavation. Where stumps and roots have been cut out of the excavation, clean
compacted dry bank sand shall be backfilled and tamped.

OPERATION PRIOR TO COMPLETION

When any piece of Fire Protection equipment is operable and it is to the advantage of the
Contractor to operate the equipment, he may do so, providing that he properly supervises the
operation, and has the Project Manager’s written permission to do so. The warranty period shall,
however, not commence until the equipment is operated for the beneficial use of the Owner, or
date of substantial completion, whichever occurs first.

Regardless of whether or not the equipment has or has not been operated, the Contractor shall
properly clean the equipment, install clean filter media, properly adjust and complete all deficiency
list items prior to being started, commissioned and before final acceptance by the Owner. The
date of acceptance and performance certification will be the same date.
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EXISTING FACILITIES

The Contractor shall be responsible for loss or damage to the existing facilities caused by him
and his workers, and shall be responsible for repairing or replacing such loss or damage. The
Contractor shall send proper notices, make necessary arrangements, and perform other services
required for the care, protection and in service maintenance of all plumbing, heating, air
conditioning, and ventilating services for the new and existing facilities. The Contractor shall erect
temporary barricades, with necessary safety devices, as required to protect personnel from injury,
removing all such temporary protection upon completion of the work.

The Contractor shall provide temporary or new services to all existing facilities as required to
maintain their proper operation when normal services are disrupted as a result of the work being
accomplished under this project.

Where existing construction is removed to provide working and extension access to existing
utilities, Contractor shall remove doors, piping, conduit, outlet boxes, wiring, light fixtures, air
conditioning ductwork and equipment, etc., to provide this access and shall reinstall them upon
completion of work in the areas affected.

Where partitions, walls, floors, or ceilings of existing construction are indicated to be removed, all
Contractors shall remove and reinstall in locations approved by the Architect/Engineer all devices
required for the operation of the various systems installed in the existing construction. This is to
include but is not limited to temperature controls system devices, electrical switches, relays,
fixtures, and piping.

Outages of services as required by the new installation will be permitted but only at a time
approved by the Owner. The Contractor shall allow the Owner two weeks in order to schedule
required outages. The time allowed for outages will not be during normal working hours unless
otherwise approved by the Owner. All costs of outages, including overtime charges, coordination
meetings shall be included in the contract amount.

DEMOLITION AND RELOCATION

The Contractor shall modify, remove, and/or relocate all materials and items so indicated on the
drawings or required by the installation of new facilities. All removals and/or dismantling shall be
conducted in a manner as to produce maximum salvage. Salvage materials shall remain the
property of the Owner, and shall be delivered to such destination or otherwise disposed of as
directed by the Owner. Materials and/or items scheduled for relocation and which are damaged
during dismantling or reassembly operations shall be repaired and restored to good operative
condition. The Contractor may, at his discretion, and upon the approval of the Owner, substitute
new materials and/or items of like design and quality in lieu of materials and/or items to be
relocated.

All items that are to be relocated shall be carefully removed in reverse to original assembly or
placement and protected until relocated. The Contractor shall clean and repair and provide all
new materials, fittings, and appurtenances required to complete the relocations and to restore to
good operative order. All relocations shall be performed by workers skilled in the work and in
accordance with standard practice of the trades involved.
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C.

1.32

1.33

1.34

When items scheduled for relocation and/or reuse are found to be in damaged condition before
work has been started on dismantling, the Contractor shall call the attention of the Owner to such
items and receive further instructions before removal. Items damaged in repositioning operations
are the Contractor's responsibility and shall be repaired or replaced by the Contractor as approved
by the Owner, at no additional cost to the Owner.

Service lines and wiring to items to be removed, salvaged, or relocated shall be removed to points
indicated on the drawings, specified, or acceptable to the Owner. Service lines and wiring not
scheduled for reuse shall be removed to the points at which reuse is to be continued or service
is to remain. Such services shall be sealed, capped, or otherwise tied off or disconnected in a
safe manner acceptable to the Owner. All disconnections or connections into the existing facilities
shall be done in such a manner as to result in minimum interruption of services to adjacent
occupied areas. Services to existing areas or facilities that must remain in operation during the
construction period shall not be interrupted without prior specific approval of the Owner as
hereinbefore specified.

CHECKING AND TESTING MATERIALS AND/OR EQUIPMENT

Check inspections shall include heating, air conditioning, insulation, ventilating equipment,
controls, mechanical equipment and such other items hereinafter specified or specifically
designated by the Architect/Engineer.

COOPERATION AND CLEANUP

It shall be the responsibility of each trade to cooperate fully with the other trades on the job to
help keep the job site in a clean and safe condition. At the end of each day's work, each trade
shall properly store all of his tools, equipment and materials and shall clean his debris from the
job. Upon the completion of the job, each trade shall immediately remove all of his tools,
equipment, any surplus materials and all debris caused by that portion of the work.

CLEANING AND PAINTING

All equipment and piping, etc., furnished and installed in exposed areas under Division 23 of these
specifications and as hereinafter specified shall be cleaned, prepared, and painted according to
the following specification. In the event of a conflict between the specifications referenced, the
provisions of this specification shall prevail only for Division 23 work.

All purchased equipment shall be delivered to the job with a suitable factory protective finish with
the colors hereinafter specified. The following materials shall not be painted: copper, galvanized
metal, stainless steel, fiberglass, PVC, and PVDF.

Before painting, materials and equipment surfaces shall be thoroughly cleaned of cement, plaster,
and other foreign materials, and all oil and grease spots shall be removed. Such surfaces shall
be carefully wiped and all cracks and corners scraped out. Exposed metalwork shall be carefully
brushed down with the steel brushes to remove rust and other spots and left smooth and clean.

Color of finish painting shall be painted in accordance with The University of Texas Standard
Color Schedule for machinery spaces using Pratt and Lambert, Inc.'s "Effector" enamel, or
approved equal. Two coats shall be applied with a light tint first coat and deep color for final
coat. Colors shall be as follows:
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ITEM COLOR "P and L" PAINT NUMBER
Piping (Insulated Light Gray B798M (London Fog)
and Uninsulated)
Hanger Rods Same as "Piping" above
Steam Traps and Same as "Piping" above,
Metal Exposed to high temp rated

High Temperatures

Atmospheric Same as "Piping" above

Relief Line

Ductwork, AHU, Buff Y354M (Tawny Gold)
Fans and Insulation

Valve Hand Wheels Blue B726M (Siam Blue)
Pump Couplings and Safety Yellow Y361M (Daisy Yellow

E. Jacketing on insulation shall not be painted.

F. No nameplates on equipment shall be painted, and suitable protection shall be afforded to the

plates

to prevent their being rendered illegible due to the painting operation.

G. Scope of painting for Division 23--work in areas other than those defined as "exposed" is as
follows:

1.

All uncovered steel pipe, supports, exposed pipe and hanger rod threads, and hangers in
underfloor spaces shall be cleaned and painted with two coats of Tropical Paint Co. No.
77-black asphaltic emulsion. Galvanized steel and copper lines in these spaces shall not
be painted.

All canvas finishes including those underfloor and in concealed spaces shall be painted
with one sizing coat if not already sized, containing mildew resistant additive and Arabol
adhesive prior to any other specified finish paint.

All fire protection piping shall be painted whether concealed or exposed, in all areas of the
project without exception. Fire protection piping shall be painted safety red. These "safety"
colors shall be as defined by OSHA.

If insulated, the piping shall be primed, only, prior to insulation, and the insulation jacketing
shall be painted as specified for piping. _The requirements of this paragraph are "primary"
and have priority over any conflicting specification or instruction, should a conflict in the
Construction Documents exist.
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2.2

2.3

PART 2 - PRODUCTS
GENERAL

All materials shall meet or exceed all applicable referenced standards, federal, state and local
requirements, and conform to codes and ordinances of authorities having jurisdiction.

All equipment installed shall have local representation, local factory authorized service, and a
local stock of repair parts.

Responsibility for furnishing proper equipment and/or material and ensuring that equipment
and/or material is installed as intended by the manufacturer, rests entirely upon the Contractor.
Contractor shall request advice and supervisory assistance from the representative of specific
manufacturers during the installation.

All materials, unless otherwise specified, shall be new, free from all defects, suitable for the
intended use and of the best quality of their respective kinds. Materials and equipment shall be
installed in accordance with the manufacturer's recommendations and the best standard practice
for the type of Work involved. All Work shall be executed by mechanics skilled in their respective
trades, and the installations shall provide a neat, precise appearance. Materials and/or equipment
damaged in shipment or otherwise damaged prior to installation shall not be repaired at the job
Site but shall be replaced with new materials and/or equipment.

Materials and equipment manufactured domestically are preferred when possible. Materials and
equipment that are not available from a domestic manufacturer may be by a non-domestic
manufacturer provided they fully comply with Contract Documents.

Prevention of Rust: Standard factory finish will be acceptable on equipment specified by model
number; otherwise, surfaces of ferrous metal shall be given a rust inhibiting coating.

NAMEPLATES

Each major component of equipment shall have the manufacturer's name, address, and catalog
number on a plate securely attached to the item of equipment. All data on nameplates shall be
legible at the time of Final Inspection.

Nameplates shall be black laminated rigid phenolic with white core. Nameplate minimum size
shall be 1 inch high by 3 inches long with 3/16-inch-high engraved white letters.

Nameplate Fasteners: Fasten nameplates to the front of equipment only by means of stainless
steel self-tapping screws. Stick-ons or adhesives will not be allowed unless the NEMA enclosure
rating is compromised, then only epoxy adhesive shall be used to attach nameplates.

Nameplate Information: In general, the following information is to be provided for the types of
electrical components or enclosures supplied with equipment.

1. Individual Starters, Contactors, Disconnect Switches, and Similar Equipment: Identify the
device, and voltage characteristics source and load served.

WALL, FLOOR AND CEILING PLATES (ESCUTCHEONS)

Except as otherwise noted, provide stainless steel or chrome plated brass floor and ceiling plates
around all pipes passing exposed through walls, floors or ceilings, in any spaces except
underfloor and plenum spaces.
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Plates shall be sized to fit snugly against the outside of the pipe or against the insulation on lines
that are insulated and positively secured to such pipe or insulation.

For finished ceiling installation, secure escutcheons to ceiling with escutcheon fasteners.

Plates will not be required for piping where pipe sleeves extend ¥-inch or more above finished
floor.

2.4 ACCESS DOORS

A. General: This Contractor shall provide wall or ceiling access doors for unrestricted access to

all concealed items of mechanical equipment or devices.

B. Doors: Access doors mounted in painted surfaces shall be of Milcor (Inland-Ryerson

Construction Products Company) manufacture, Style K for plastered surfaces and Style M or
DW for non-plastered surfaces. The Style K doors shall be set so that the finished surface of
the door is even with the finished surface of the adjacent finishes. Access doors mounted on
tile surfaces shall be of similar construction as noted above, except they shall be of stainless
steel materials. Access doors shall be a minimum of 12" x 12" in size.

2.5 ROOF PENETRATIONS AND FLASHING

3.1

A.Pipe sleeves, pitch pockets and flashings compatible with the roofing installation shall be
provided and installed for all roof penetrations by a contractor qualified in such Work. Installation
shall comply with the Contract Documents and with FM General Data Sheets 1-28, 1-29, 1-31 &
1-49 along with the FM approval guide.

PART 3 - EXECUTION
PREPARATION

Cooperate with trades of adjacent, related or affected materials or operations, and with trades
performing continuations of this Work in order to effect timely and accurate placing of Work and
to coordinate, in proper and correct sequence, the Work of such trades.

The size of equipment indicated on the Drawings is based on the dimensions of a particular
manufacturer. While other manufacturers may be acceptable, it is the responsibility of the
Contractor to determine that the equipment proposed will fit in the space. Fabrication Drawings
shall be prepared when required by the Architect/Engineer or Owner to indicate a suitable
arrangement.

All equipment shall be installed in a manner to permit access to all surfaces. All valves, motors,
drives, filters, and other accessory items shall be installed in a position to allow removal for service
without disassembly of another part.

Space Requirements:

1. Consider space limitations imposed by contiguous Work in location of equipment and
material. Do not provide equipment or material which is not suitable in this respect.
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3.2

2. Make changes in material and equipment locations of up to five (5) feet, to allow for field
conditions prior to actual installation, and as directed by the Architect/Engineer at no
additional cost to the Owner.

Contractor shall note that the electrical design and Drawings are based on the equipment
scheduled and indicated on the Drawings. Should any equipment be provided requiring changes
to the electrical design, the required electrical changes shall be made at no cost to the Owner.

INSTALLATION

Installation shall meet or exceed all applicable federal, state and local requirements, referenced
standards and conform to codes and ordinances of authorities having jurisdiction.

All installation shall be in accordance with manufacturer’s published recommendations, as shown
on the drawings and stated in the specifications.

Piping may be run exposed in rooms typically without ceilings such as mechanical rooms, janitor's
closets, tight against pan soffits in exposed "tee" structures, or storage spaces, but only where
necessary. Shutoff and isolation valves shall be easily accessible.

All pipe, conduits, etc., shall be cut accurately to measurements established at the building and
shall be worked into place without springing or forcing. All ducts, pipes and conduits run exposed
in machinery and equipment rooms shall be installed parallel to the building lines, except that
piping shall be sloped to obtain the proper pitch. Piping and ducts run in furred ceilings, etc., shall
be similarly installed, except as otherwise shown. All pipe openings shall be kept closed until the
systems are closed with final connections.

Prior to the installation of any ceiling material, gypsum, plaster or acoustical board, the Contractor
shall notify Project Manager so that arrangement can be made for an inspection of the above-
ceiling area about to be "sealed" off. The Contractor shall provide written notification to the Owner
at least five (5) calendar days prior to the inspection.

Precedence of Materials:

1. The Specifications determine the nature and setting of materials and equipment. The
Drawings establish quantities, dimensions and details.

2. If interference is encountered, the following installation precedence of materials shall guide
the Contractor to determine which trade shall be given the "Right of Way":

a. Building lines

b. Structural members

C. Structural support frames supporting ceiling equipment
d. Electric tracked vehicle system

e. Pneumatic trash and linen system

f. Pneumatic tube system

g. Soil and drain piping
h. Vent piping

i. Supply, return and outside air ductwork
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j- Exhaust ductwork
k. HVAC water and steam piping
l. Condensate piping

m. Fire protection piping

n. Natural gas piping
0. Medical/Laboratory gases
p. Domestic water (cold and hot, softened, treated)

g. Refrigerant piping

Electrical conduit

-

3. Coordinate fire protection system with other trade systems as required to maintain system
right-of-ways.

TESTING

When any piece of equipment is operable and it is to the advantage of the Contractor to operate
the equipment, Contractor may do so, provided that Contractor properly supervises the operation,
and has the Project Manager’s written permission to do so. The warranty period shall, however,
not commence until such time as the equipment is operated for the beneficial use of the Owner,
or date of Substantial Completion, whichever occurs first.

Regardless of whether or not the equipment has or has not been operated, the Contractor shall
properly clean the equipment, install clean and properly adjust, and complete all deficiency list
items before final acceptance by the Owner. The date of acceptance and performance
certification will be the same date.

The Contractor shall execute, at no additional cost to the Owner, any tests required by the Owner
or the National Fire Protection Association, ASTM, etc. Standards listed. The Contractor shall
provide all equipment, materials and labor for making such tests. The Owner will pay reasonable
amounts of fuel and electrical energy costs for system tests. Fuel and electrical energy costs for
system adjustment and tests, which follow Substantial Completion by the Owner, will be borne by
the Owner.

Notify the Project Manager and the Architect/Engineer in writing at least five (5) calendar days or
as agreed by the Project Manager prior to each test and prior to other Specification requirements
requiring Owner and Architect/Engineer to observe and/or approve tests.

All tests shall have pertinent data logged by the Contractor at the time of testing. Data shall
include date, time, personnel performing, observing and inspecting, description of the test and
extent of system tested, test conditions, test results, specified results an other pertinent data.
Data shall be delivered to the Architect/Engineer as specified under "Requirements for Final
Acceptance." The Contractor or Contractor’s authorized job superintendent shall legibly sign all
Test Log entries.
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F. Maintain Log of Tests as hereinafter specified.
G. See specifications hereinafter for additional tests and requirements.

H. Refer to Commissioning Specification Sections for additional Start-up, prefunctional and
operational checkout, and for functional performance test procedures.

3.4 PIPING PRESSURE TESTS

A. The following lines shall be tested at the stated pressure for the length of time noted:

Testing Service Testing Pressure Time in

Medium (PSIG) Hours
Chilled Water Water 150 241
Pumped Water 150 24
Condensate Return

B. Operating and Maintenance Manuals and instruction shall be provided as specified under
the Division 01 Section entitled “Project Closeout Procedures.”

3.5 TRAINING

A. Operating and Maintenance Manuals and instruction shall be provided as specified under the
Division 01 Section entitled “Project Closeout Procedures.”

END OF SECTION 21 00 00
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SECTION 23 01 00 - MECHANICAL/ HVAC SUBMITTAL PROCEDURES

PART 1 - GENERAL

11

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.

DEFINITIONS

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

Informational Submittals: Written and graphic information and physical samples that do not
require Engineer's responsive action. Submittals may be rejected for not complying with
requirements. Informational submittals are those submittals indicated in individual Specification
Division Section as "informational 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 Division 23 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 Engineer's 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.
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3. Final Submittal: Submit concurrently with the first complete submittal of Contractor's
construction schedule.

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 Engineer’s final release or approval.

Scheduled date of fabrication.

Scheduled dates for delivery.

Scheduled dates for installation.

Activity or event number.

T TS@moa0oTy

SUBMITTAL ADMINISTRATIVE REQUIREMENTS

Engineer's Digital Data Files: Electronic digital data files of the Contract Drawings will be
provided by Engineer for Contractor's use in preparing submittals.
1. Engineer will furnish Contractor one set of digital data drawing files of the Contract
Drawings for use in preparing and Project record drawings.
a. Engineer makes no representations as to the accuracy or completeness of digital
data drawing files as they relate to the Contract Drawings.
b. Contractor shall execute a data licensing agreement in the form of Halff
Associates’ Standard form.

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 within a Construction

Division concurrently unless partial submittals for portions of the Work are indicated on
approved submittal schedule.

. This submittal package shall be comprehensive
document by Division and not piecemealed by specification section.
3. Submit action submittals and informational submittals required by the same Specification
Section concurrent.
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. For example, HVAC Equipment must be submitted and approved prior to

approval of Electrical gear.

a. Engineer 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 Engineer’'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 working days for initial review of each submittal. Allow additional
time if coordination with subsequent submittals is required. Engineer 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 10 working days for review of each resubmittal.
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Sequential Review: Where sequential review of submittals is indicated, allow 15 working
days for initial review of each submittal.

D. Paper Submittals: Place a permanent label or title block on each submittal item for
identification.

1.
2.

3.

Indicate name of firm or entity that prepared each submittal on label or title block.

Provide a space approximately 6 by 8 inches on label or beside title block to record
Contractor's review and approval markings and action taken by Engineer.

Include the following information for processing and recording action taken:

a. Project name.

b. Date.

C. Name of Engineer.

d. Name of Construction Manager, where applicable.

e. Name of Contractor.

f. Name of subcontractor.

g. Name of supplier.

h. Name of manufacturer.

i. Submittal number or other unique identifier, including revision identifier.

1) Submittal number shall use Specification Division Section or number
followed by a decimal point and then a sequential number (e.g., 061000.01).
Resubmittals shall include an alphabetic suffix after another decimal point
(e.g., 061000.01.A).

J- Number and title of appropriate Specification.
k. Drawing number and detail references, as appropriate.

l. Location(s) where product is to be installed, as appropriate.
m. Other necessary identification.
Additional Paper Copies: Unless additional copies are required for final submittal, initial
submittal may serve as final submittal.
a. When paper copies are required, submit one copy of submittal.
Transmittal for Paper Submittals: Assemble each submittal individually and appropriately
for transmittal and handling. Transmit each submittal using a transmittal form. Engineer
will return without review submittals received from sources other than Contractor.
a. Transmittal Form for Paper Submittals: Provide locations on form for the following
information:
1) Project name.
2) Date.
3) Destination (To:).
4) Source (From:).
5) Name and address of Engineer.
6) Name of Construction Manager, where applicable.
7) Name of Contractor.
8) Name of firm or entity that prepared submittal.
9) Names of subcontractor, manufacturer, and supplier.
10) Category and type of submittal.
11) Submittal purpose and description.
12) Specification Section number and title.
13) Specification paragraph number or drawing designation and generic name
for each of multiple items.
14) Drawing number and detail references, as appropriate.
15) Indication of full or partial submittal.
16) Transmittal number, numbered consecutively.
17)  Submittal and transmittal distribution record.
18) Remarks.
19) Signature of transmitter.
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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. Alternately, submit package as a comprehensive .pdf document
by Division with each Specification Section tabbed.
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. 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 Engineer.
d. Name of Construction Manager, where applicable.
e. Name of Contractor.
f. Name of firm or entity that prepared submittal.
g. Names of subcontractor, manufacturer, and supplier.
h. Category and type of submittal.
i. Submittal purpose and description.
J- Specification Section number and title.
k. Specification paragraph number or drawing designation and generic name for each
of multiple items.
l. Drawing number and detail references, as appropriate.
m. Location(s) where product is to be installed, as appropriate.
n. Related physical samples submitted directly.
0. Indication of full or partial submittal.
p. Transmittal number, numbered consecutively.
g. Submittal and transmittal distribution record.
r. Other necessary identification.
S. Remarks.
F. Options: Identify options requiring selection by Engineer.

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 Engineer 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 Engineer’s action
stamp.

l. 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.

J. Use for Construction: Retain complete copies of submittals on Project site. Use only final
action submittals that are marked with approval notation from Engineer’s action stamp.
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PART 2 - PRODUCTS
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SUBMITTAL PROCEDURES

General Submittal Procedure Requirements: Prepare and submit submittals required by
individual Specification Sections. Types of submittals are indicated in individual Specification
Sections.

1.

Post electronic submittals as PDF electronic files directly to Project Web site or FTP site
specifically established for Project.

a. Engineer will return annotated file. Annotate and retain one copy of file as an

electronic Project record document file.

Action Submittals: For submittal formats 11 x 17 and larger, submit two paper copies of
each submittal unless otherwise indicated in addition to the electronically posted
submittal. Engineer will return one copy of paper submittal.

Certificates and Certifications Submittals: Provide a statement that includes signature of
entity responsible for preparing certification. Certificates and certifications shall be
signed by an officer or other individual authorized to sign documents on behalf of that

entity.

a. Provide a digital signature with digital certificate on electronically submitted
certificates and certifications where indicated.

b. Provide a notarized statement on original paper copy certificates and certifications

where indicated.

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

1.

2.
3.

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.

Mark each copy of each submittal to show which products and options are applicable.

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.

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.

Submit Product Data before or concurrent with Samples.

Submit Product Data (8-1/2 x 11 format only) in the following format:

a. PDF electronic file.

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.
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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 11 x 17 but no larger than 30 by 42 inches.
3. Submit Shop Drawings in the following format:
a. Two opaque (bond) copies of each submittal. Engineer will return one copy.
Submit also one electronic file for record keeping.
4, BIM File Incorporation: Develop and incorporate Shop Drawing files into Building
Information Model established for Project.
a. Prepare Shop Drawings in the following format: Same digital data software
program, version, and operating system as the original Drawings.
b. Refer to Section013100 "Project Management and Coordination" for

requirements for coordination drawings.

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 that may be incorporated into the Work are indicated in individual
Specification Sections. Such Samples must be in an undamaged condition at time
of use.

b. 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 of available choices where color, pattern,

texture, or similar characteristics are required to be selected from manufacturer's
product line. "Samples for Verification" Subparagraph below can be used with or
without Samples for initial selection. Revise to suit Project.

E. LEED Submittals: Comply with requirements specified in Section 01 81 13.13 "Sustainable
Design Requirements - LEED for New Construction and Major Renovations,"
Section 01 81 13.16 "Sustainable Design Requirements - LEED for Commercial Interiors,"
Section 01 81 13.19 "Sustainable Design Requirements - LEED for Core and Shell
Development,” and Section 01 81 13.23 "Sustainable Design Requirements - LEED for
Schools."

F. Welding Certificates: Prepare written certification that welding procedures and personnel
comply with requirements in the Contract Documents. Submit record of Welding Procedure
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Specification and Procedure Qualification Record on AWS forms. Include names of firms and
personnel certified.

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.

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.

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

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

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 Engineer.

Delegated-Design Services Certification: In addition to Shop Drawings, Product Data, and other

required submittals, submit digitally signed PDF electronic file 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.

BIM File Incorporation: Incorporate delegated-design drawing and data files into Building

Information Model established for Project.

1. Prepare delegated-design drawings in the following format: Same digital data software
program, version, and operating system as the original Drawings.

PART 3 - EXECUTION

3.1

A.

B.

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 Engineer.

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.
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3.2

ENGINEER'S ACTION

Action Submittals: Engineer will review each submittal, make marks to indicate corrections or
revisions required, and return it. Engineer will stamp each submittal with an action stamp and
will mark stamp appropriately to indicate action.

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

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 Engineer without
action.

END OF SECTION 23 01 00
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SECTION 23 05 13 - MOTORS

PART 1 - GENERAL

1.1

A.

B.

1.2

o

1.3

©o o w >

1.4
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1.5

1.6

THE FOLLOWING SECTIONS ARE TO BE INCLUDED AS IF WRITTEN HEREIN:
Section 23 00 00 — Basic Mechanical Requirements

Section 23 05 29 — Sleeves, Flashings, Supports and Anchors

Section 23 05 53 — Mechanical Identification

SECTION INCLUDES

Single phase electric motors

Three phase electric motors

The Contractor shall provide all motors required for equipment supplied under this Division of the
work

RELATED WORK

Section 23 20 00 - HVAC Pumps

Section 23 82 19 - Terminal Heat Transfer Units: Unit heaters, fan-coil units, and unit ventilators
Section 23 73 23 - Air Handling Unit: Fan motors

Section 23 34 16 - Fans

REFERENCES

AFBMA 9 - Load Ratings and Fatigue Life for Ball Bearings

AFBMA 11 - Load Ratings and Fatigue Life for Roller Bearings

ANSI/IEEE 112 - Test Procedure for Polyphase Induction Motors and Generators
ANSI/NEMA MG 1 - Motors and Generators

ANSI/NFPA 70 - National Electrical Code

SUBMITTALS

Submit product data under provisions of Section 23 00 00

Submit test results verifying nominal efficiency and power factor for motors 1 horsepower and
larger.

Submit manufacturer's installation instructions under provisions of Section 23 00 00
OPERATION AND MAINTENANCE DATA

Submit operation and maintenance data under provisions of Section 23 00 00
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B.

1.7

1.8

1.9

1.10

21

Include assembly drawings, bearing data including replacement sizes, and lubrication
instructions.

QUALIFICATIONS

Manufacturer: Company specializing in manufacture of electric motors for commercial use, and
their accessories, with minimum three-years documented product development, testing, and
manufacturing experience.

REGULATORY REQUIREMENTS

Conform to ANSI/NFPA 70.

DELIVERY, STORAGE, AND HANDLING

Deliver products to site under provisions of Section 23 00 00.
Store and protect products under provisions of Section 23 00 00.

Protect motors stored on site from weather and moisture by maintaining factory covers and
suitable weather-proof covering. For extended outdoor storage, remove motors from equipment
and store separately.

WARRANTY
Provide five year manufacturer's warranty under provisions of Section 23 00 00.

Warranty: Include coverage for motors 1 horsepower and larger.

PART 2 - PRODUCTS
GENERAL CONSTRUCTION AND REQUIREMENTS

Open Design Motors: Design for continuous operation in 40 degrees C environment, and for
temperature rise in accordance with ANSI/NEMA MG 1 limits for insulation class, Service Factor,
and motor enclosure type.

Totally Enclosed Motors: Design for a service factor of 1.00 and an 80 degrees C maximum
temperature rise in the same conditions.

Explosion-Proof Motors: UL approved and labeled for hazard classification, with over
temperature protection.

Visible Nameplate: Indicating motor horsepower, voltage, phase, cycles, RPM, full load amps,
locked rotor amps, frame size, manufacturer's name and model number, Service Factor, Power
Factor, efficiency.

Electrical Connection: Conduit connection boxes, threaded for conduit. For fractional
horsepower motors where connection is made directly, provide threaded conduit connection in
end frame.

Motors shall be built in accordance with the latest ANSI, IEEE, and NEMA Standards, and shall
be fully coordinated with the equipment served, shall be of sizes and electrical characteristics
scheduled, and of approved manufacture as described herein or of the same manufacture as the
equipment which they serve. All motors provided by the Contractor shall be of the same
manufacture unless they are an integral part of the piece of equipment to which they are attached.
Nameplate rating of motors shall match the characteristics scheduled.
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All motors shall be designed for NEMA Design B starting torque unless the driven machine
requires high starting torque and shall be selected for quiet operation, free from magnetic hum.

In addition, all motors shall be provided with adequately sized electrical connection box with
threaded hub for attachment of flexible conduit, unless bus duct connection is indicated. Where
motors are connected to driven equipment by the use of a V-belt drive, they shall be furnished
with adjustable rails.

Dynamic Balance shall be no greater than the vibration limits of the driven equipment.

All motors shall be provided with all copper windings, terminal wiring, and copper or bronze lugs.
AL/CU rated connectors are not allowed.

SINGLE PHASE POWER - SPLIT PHASE MOTORS

Starting Torque: Less than 150 percent of full load torque.
Starting Current: Up to seven times full load current.

Breakdown Torque: Approximately 200 percent of full load torque.

Drip-proof Enclosure: Class A (50 degrees C temperature rise) insulation, NEMA Service Factor,
pre-lubricated sleeve or ball bearings.

Enclosed Motors: Class A (50 degrees C temperature rise) insulation, 1.0 Service Factor, pre-
lubricated ball bearings.

Single phase motors, in general, shall be less than 3/4 horsepower and shall be permanent split
phase, capacitor start, induction run, 120 volt, 60 hertz motors with drip-proof enclosures except
as hereinafter specified. These motors shall have built-in thermal overload protection with
automatic reset, and shall be rated for temperature rise as hereinbefore specified for 3-phase
motors.

SINGLE PHASE POWER - PERMANENT-SPLIT CAPACITOR MOTORS
Starting Torque: Exceeding one fourth of full load torque.

Starting Current: Up to six times full load current.

Multiple Speed: Through tapped windings.

Open Drip-proof or Enclosed Air Over Enclosure: Class A (50 degrees C temperature rise)
insulation, minimum 1.0 Service Factor, pre-lubricated sleeve or ball bearings, automatic reset
overload protector.

Single phase motors, in general, shall be less than 3/4 horsepower and shall be permanent split
phase, capacitor start, induction run, 120 volt, 60 hertz motors. These motors shall have built-in
thermal overload protection with automatic reset, and shall be rated for temperature rise as
hereinbefore specified for 3-phase motors.

SINGLE PHASE POWER - CAPACITOR START MOTORS
Starting Torque: Three times full load torque.
Starting Current: Less than five times full load current.

Pull-up Torque: Up to 350 percent of full load torque.
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D.

E.

2.5

@ m m O

Breakdown Torque: Approximately 250 percent of full load torque.

Motors: Capacitor in series with starting winding; capacitor-start/capacitor-run motors shall have
two capacitors in parallel with run capacitor remaining in circuit at operating speeds.

Enclosures shall be of the open drip-proof type with a service factor of 1.15 and Class B insulation
rated at 90 degrees C temperature rise measured above 40 degrees C room ambient condition
at full load, unless otherwise noted.

Enclosed Motors: Class A (50 degrees C temperature rise) insulation, 1.0 Service Factor, pre-
lubricated ball bearings.

Single phase motors, in general, shall be less than 3/4 horsepower and shall be permanent split
phase, capacitor start, induction run, 120 volt, 60 hertz motors. These motors shall have built-in
thermal overload protection with automatic reset, and shall be rated for temperature rise as
hereinbefore specified for 3-phase motors.

THREE PHASE POWER - SQUIRREL CAGE MOTORS

Acceptable Manufacturers: Subject to conformance with these specifications, furnish motors by
one of the following manufacturers:

1. Baldor

2. TECO/Westinghouse
3. Toshiba

4, General Electric

In general, all motors 3/4 horsepower and larger, unless smaller motors are indicated to be
supplied as 3-phase, shall be 3-phase and shall be squirrel cage premium efficiency induction
type with standard NEMA frame sizes.

All three phase motors shall be inverter duty rated and equipped with a shaft grounding device.
Inverter duty motors shall be capable of withstanding repeated peaks of 1600 volts at 0.1
microsecond rise time and comply with NEMA MG-1 Part 31.

Motors 1 HP and larger shall have integral frames.
Starting Torque: Between one and one and one-half times full load torque.
Starting Current: Six times full load current.

Power Output, Locked Rotor Torque, Breakdown or Pullout Torque: NEMA Design B
Characteristics.

Design, Construction, Testing, and Performance: Conform to ANSI/NEMA MG 1 for Design B
motors.

Insulation System: NEMA Class B or better.

Testing Procedure: In accordance with ANSI/IEEE 112, Test Method B. Load test motors to
determine freedom from electrical or mechanical defects and compliance with performance data.
Test and balance motors to limits defined in 2.01J.

Motor Frames: NEMA standard T-frames of steel, aluminum, or cast iron with end brackets of
cast iron or aluminum with steel inserts.
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Thermistor System (Motor Frame Sizes 254T and Larger): Three PTC thermistors imbedded in
motor windings and epoxy encapsulated solid state control relay for wiring into motor starter or
VFD; refer to Division 26 for Starter Requirements. Refer to Specification Section 23 29 23 for
Variable Frequency Drives.

Bearings: Ball or roller type, double shielded with continuous grease relief to accommodate
excessive pressure caused by thermal expansion or over lubrication. All motor bearings shall be
factory pre-packed with a non-detergent lubricant, and shall be provided with lubrication fitting
arranged to provide easy access when installed on the driven apparatus except as noted
hereinafter. Permanently lubricated factory-sealed motors may be provided in fractional HP sizes
only where they are an integral part of a piece of approved apparatus. All bearings shall be
designed for L-10, 200,000 hour minimum life hours of continuous service. Calculate bearing
load with NEMA minimum V- belt pulley with belt center line at end of NEMA standard shaft
extension. Stamp bearing sizes on nameplate.

Sound Power Levels: Refer to ANSI/NEMA MG 1.

Weatherproof Epoxy Treated Motors (Where Indicated): Epoxy coat windings with rotor and
starter surfaces protected with epoxy enamel. Bearings shall be double shielded with waterproof
non-washing grease.

Nominal Efficiency: Furnish all motors with minimum efficiency equal to or greater than Efficiency
Level of Premium Efficiency Motors as defined in the latest version of NEMA MG-1.

Service Factor: M Furnish all motors with service factor equal to or greater than that required in
the latest version of NEMA MG-1

Motors 1 HP and larger shall be provided with a copper frame grounding lug of hydraulic
compression design, for installation by the electrical subcontractor.

PART 3 - EXECUTION

3.1

A.

w

©

APPLICATION

Motors drawing less than 250 Watts and intended for intermittent service may be germane to
equipment manufacturer and need not conform to these specifications.

Motors shall be open drip-proof type, unless specified otherwise.

Motors larger than 1/20hp shall be of the following DOG, to suit starting torquie and requirements
of specific motor application.

Single phase motors for shaft mounted fans, oil burners, 0000000centrifugal pumps shall be split
phase type.

Single phase motors for shaft mounted fans or blowers shall be permanent split capacitor type.
Single phase motors for fans pumps, blowers, air compressors shall be capacitor start type.
Single phase motors for fans, blowers, pumps shall be capacitor start, capacitor run type.

Motors located in air-cooled condensers shall be totally enclosed type.
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SECTION 23 05 16 — EXPANSION COMPENSATION

PART 1 - GENERAL

1.1

o 0 ® P

1.2

>

15

THE FOLLOWING SECTIONS ARE TO BE INCLUDED AS IF WRITTEN HEREIN:
Section 23 00 00 — Basic Mechanical Requirements

Section 23 05 29 — Sleeves, Flashings, Supports and Anchors
Section 23 05 53 — Mechanical Identification

Section 23 20 00.A — Pipes, Valves, and Fittings

SECTION INCLUDES

Flexible pipe connectors

Expansion joints and compensators

Pipe loops, offsets, and swing joints

RELATED SECTIONS

Section 23 21 00 - Hydronic Pumping

Section 23 23 00 - Refrigerant Piping and Specialties
PERFORMANCE REQUIREMENTS

Provide structural work and equipment required to control expansion and contraction of piping.
Verify that anchors, guides, and expansion joints provided, adequately protect system.

Expansion Calculations:

1. Installation Temperature: 50 degrees F.

2. Chilled water: 42 degrees F.

3. Safety Factory: 30 percent.

SUBMITTALS

Submit under provisions of Section 23 00 00 .

Product Data:

1. Flexible Pipe Connectors: Indicate maximum temperature and pressure rating, face-to-
face length, live length, hose wall thickness, hose convolutions per foot and per assembly,

fundamental frequency of assembly, braid structure, and total number of wires in braid.

2. Expansion Joints: Indicate maximum temperature and pressure rating, and maximum
expansion compensation.

Samples: Submit two low pressure compensators 1 inch in size.
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D. Design Data: Indicate selection calculations.

E. Manufacturer's Installation Instructions: Indicate special procedures, and external controls.
1.6 PROJECT RECORD DOCUMENTS

A. Submit under provisions of Section 23 00 00.

B. Record actual locations of flexible pipe connectors, expansion joints, anchors, and guides.
1.7 OPERATION AND MAINTENANCE DATA

A. Submit under provisions of Section 23 00 00.

B. Maintenance Data: Include adjustment instructions.
1.8 QUALIFICATIONS

A. Manufacturer: Company specializing in manufacturing the products specified in this section with
minimum three years documented experience.

B. Design expansion compensating system under direct supervision of a Professional Engineer
experienced in design of this work and licensed in the State of Texas.

1.9 DELIVERY, STORAGE, AND HANDLING
A. Deliver, store, protect and handle products to site under provisions of Section 23 00 00.

B. Accept expansion joints on site in factory packing with shipping bars and positioning devices
intact. Inspect for damage.

C. Protect equipment from exposure by leaving factory coverings, pipe end protection, and
packaging in place until installation.

1.10 WARRANTY
A. Provide five-year warranty.
B. Warranty: Include coverage for leak free performance of packed expansion joints.
1.11 EXTRA MATERIALS
A. Provide two 12 ounce containers of packing lubricant and cartridge style grease gun.
PART 2 - PRODUCTS
21 FLEXIBLE PIPE CONNECTORS
A. Steel Piping:
1. Manufacturers:
a. Metraflex
b. Flex-Weld
C. Flexicraft

2. Inner Hose: ASTM Grade 304, 316, or 321 Stainless Steel.



EXPANSION COMPENSATION 23 05 16 - 3
UTRGV SOM TBL CENTER
100% CD CONSTRUCTION SET

3. Exterior Sleeve: Double braided ASTM Grade 304, 316, or 321 stainless steel.

4, Pressure Rating: 150 psig WOG at 250 degrees F for circulating water systems; 125 SWP
at 400 F for steam

5. Joint: As specified for pipe joints.

6. Size: Use pipe sized units.
7. Maximum offset: 3/4 inch on each side of installed center line.
8. Application: Pump connections and vibration isolating connections on steel circulating

water systems.
Single/Double Flexible Sphere :
1. Manufacturers:

a. Metraflex

b. Flex-Weld

C. Kinetics Noise Control
2. Body: EPDM (Teflon)

3. Working Pressure: 225 psiat 170 F

4, Maximum Temperature: 225 degrees F.
5. Maximum Compression: Single sphere: 1/2 inch; double sphere: 1 3/4 inches
6. Maximum Elongation: Single sphere: 1/8 inch; double sphere: 1/2 inch

7. Maximum Offset: Single sphere: 3/8 inch; double sphere: 3/4 inch

8. Maximum Angular Movement: 15 degrees.

9. Joint: As specified for pipe joints.

10. Size: Use pipe sized units.

11. Accessories: Control rods or control cables to prevent overextension

12. Application: Pump connections and vibration isolating connections on circulating water

systems.
Copper Piping:
1. Manufacturers:
a. Metraflex

b. Flex-Weld
C. Flexicraft

2. Inner Hose: Bronze
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2.2

3.

4,

Exterior Sleeve: Double-braided bronze.

Pressure Rating: 150 psig WOG and 250 degrees F.

Joint: As specified for pipe joints.

Size: Use pipe sized units.

Maximum offset: 3/4 inch on each side of installed center line.

Application: Pump connections and vibration isolating connections on copper circulating
water systems.

FLEXIBLE HOSE EXPANSION LOOPS

General Requirements:

1.

2.

All flexible pipe connectors shall be double braided.

Stainless steel flexible pipe connectors shall be used with steel pipe; bronze flexible pipe
connectors shall be used with copper pipe.

Flexible hose expansion loops shall be manufactured complete. Field fabricated loops are
not acceptable.

Flexible hose expansion loop shall impart no thrust loads to system supports, anchors, or
the building structure.

All flexible hose expansion loops shall be manufactured in accordance with ASME BPVC
Section IX.

Flexible expansion loops shall have a factory supplied, hanger/support lug located at the
bottom of the 180 degree return.

Flexible expansion loops shall be furnished with a plugged FPT fitting for a vent or drain.
For pipes 1"—6", the fitting shall be 3/8” FPT; for pipes 8” and larger, the fitting shall be %"
FPT.

On steam systems, hose shall be installed horizontally with a drip leg and steam trap
upstream of compensator.

Piping:

1.

Manufacturers:

a. Metraflex

b. Flex-Weld

C. Flexicraft

Inner Hose: ASTM Grade 304, 316, or 321 Stainless Steel.

Exterior Sleeve: Double braided ASTM Grade 304, 316, or 321 stainless steel.

Pressure Rating: 150 psig WOG at 250 degrees F for circulating water systems; 125 SWP
at 400 F for steam
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5. Joint: As specified for pipe joints.

6. Size: Use pipe sized units.
7. Maximum offset: 3/4 inch on each side of installed center line.
8. Application: steel circulating water systems and low and medium pressure steam systems.

Copper Piping:
1. Manufacturers:
a. Metraflex

b. Flex-Weld

C. Flexicraft
2. Inner Hose: Bronze
3. Exterior Sleeve: Double-braided bronze.

4, Pressure Rating: 150 psig WOG and 250 degrees F.

5. Joint: As specified for pipe joints.

6. Size: Use pipe sized units.

7. Maximum offset: 3/4 inch on each side of installed center line.
8. Application: copper circulating water systems.

EXPANSION JOINTS

1. Stainless Steel Bellows Type: Manufacturers:
a. Metraflex
b. Unaflex

C. Flex-Weld
d. Flexicraft
2. Bellows material shall be ASTM Grade 304, 316, or 321.

3. Pressure Rating: 125 psig WSP and 400 degrees F for low and medium pressure steam;
150 psig WOG and 250 degrees F for circulating water.

4. Maximum Compression: 1 1/2”
5. Maximum Extension: 1/4”.
6. Joint: As specified for pipe joints.

7. Size: Use pipe sized units.
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2.4

A.

8. Application: Steel piping 3 inch and under where expected thermal expansion is less than
1 %". When used for chilled water, bellows shall be preloaded to expected contraction
distance per expansion calculations.

ACCESSORIES

Pipe Alignment Guides:

1. Manufacturers:
a. Metraflex
b. Flexicraft
C. Twin City Hose, Inc.

2. Two piece welded steel with enamel paint, bolted, with spider to fit standard pipe, frame
with four mounting holes, clearance for minimum 1 inch thick insulation, minimum 3 inch
travel.

PART 3 - EXECUTION

3.1

w

C.

O

m

G.

3.2

A.

B.

INSTALLATION
Install in accordance with manufacturer's instructions.
Construct spool pieces to exact size of flexible connection for future insertion.

Install flexible pipe connectors on pipes connected to equipment supported by vibration isolation.
Provide line size flexible connectors.

Install flexible connectors at right angles to displacement. Install one end immediately adjacent to
isolated equipment and anchor other end. Install in horizontal plane unless indicated otherwise.

Rigidly anchor pipe to building structure where necessary. Provide pipe guides so movement is
directed along axis of pipe only. Erect piping such that strain and weight is not on cast connections
or apparatus.

Provide support and equipment required to control expansion and contraction of piping. Provide
loops, pipe offsets, and swing joints, or expansion joints where indicated.

Provide expansion loops as indicated on drawings.
MANUFACTURER'S FIELD SERVICES
Prepare and start systems under provisions of Section 23 00 00.

Provide inspection services by flexible pipe manufacturer's representative for final installing and
certify installation is in accordance with manufacturer's recommendations and connectors are
performing satisfactorily.

END OF SECTION 23 05 16
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SECTION 23 05 29 — SLEEVES, FLASHINGS, SUPPORTS, AND ANCHORS

PART 1 - GENERAL

1.1

A.

w

1.2
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1.3
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THE FOLLOWING SECTIONS ARE TO BE INCLUDED AS IF WRITTEN HEREIN:

Section 23 00 00 — Basic Mechanical Requirements

Section 23 05 53 — Mechanical Identification

SECTION INCLUDES

Pipe and equipment hangers and supports

Equipment bases and supports

Sleeves and seals

Flashing and sealing equipment and pipe stacks

RELATED SECTIONS

Section 03300 Cast In Place Concrete: Equipment bases

Section 07 84 00

assemblies

Section 09 91 00

Firestopping: Joint seals for piping and duct penetration of fire rated

Painting

Section 23 054 Vibration Isolation

Section 23 07 19
Section 23 07 16
Section 23 07 16

Section 23 21 00

REFERENCES

Piping Insulation
Equipment Insulation
Ductwork Insulation

Hydronic Piping

ASME B31.1 Power Piping

ASME B31.5 Refrigeration Piping

ASME B31.9 Building Services Piping

ASTM F708 Design and Installation of Rigid Pipe Hangers

MSS SP58 Pipe Hangers and Supports Materials, Design and Manufacturer

MSS SP69 Pipe Hangers and Supports Selection and Application

MSS SP89 Pipe Hangers and Supports Fabrication and Installation Practices
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1.6

A.

SUBMITTALS

Submit under provisions of Section 23 00 00.

Shop Drawings: Indicate system layout with location and detail of trapeze hangers.

Product Data: Provide manufacturers catalog data including load capacity.

Design Data: Indicate load carrying capacity of trapeze, multiple pipe, and riser support hangers.

Manufacturer's Installation Instructions: Indicate special procedures and assembly of
components.

REGULATORY REQUIREMENTS

Conform to applicable code for support of hydronic, steam and steam condensate piping.

PART 2 - PRODUCTS

21

A.

m

HANGERS AND SUPPORTS

Manufacturers:
1. Anvil

2. Kindorf
3. B-Line

4. Power Strut

Supports, hangers, anchors and guides shall be provided for all horizontal and vertical piping.
Shop Drawings shall be provided, indicating locations and details of anchors, guides, expansion
loops and joints, hangers, etc. The hanger design shall conform to the ASME Code for Pressure
Piping.

All auxiliary steel required for supports, anchors, guides, etc. shall be provided by the Mechanical
Trades unless specifically indicated to be provided by others.

The supports, hangers, anchors, and guides for the chilled water supply and return piping shall
be provided as indicated on the Drawings.

Contractor shall review all Drawings, including Structural Drawings, for details regarding pipe
supports, anchors, hangers, and guides.

All Supports shall be of type and arrangement to prevent excessive deflection, to avoid excessive
bending stresses between supports, and to eliminate transmission of vibration.

All rod sizes indicated in this Specification are minimum sizes only. This trade shall be
responsible for structural integrity of all supports, anchors, guides, etc. All structural hanging
materials shall have a minimum safety factor of 5 built in.

Anchor points as indicated on Drawings or as required shall be located and constructed to permit
the piping system to take up its expansion and contraction freely in opposite directions away from
the anchored points.

Guide points shall be located and constructed wherever required or indicated on Drawings and
at each side of an expansion joint or loop, to permit free axial movement only.
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Supports, hangers, anchors, and guides shall be fastened to the structure only at such points
where the structure is capable of restraining the forces in the piping system.

Hangers supporting and contacting brass or copper lines 3" in size and smaller shall be Anvil Fig.
CT-65 , adjustable, copper plated, clevis hanger. Hangers supporting and contacting brass or
copper lines 4" and larger shall be Anvil Fig. 260, adjustable clevis, with a nut above and below
the hanger, and approved neoprene isolating material between pipe (or tubing) and hanger on
the support rod. For insulated copper or brass domestic water lines, hangers for all sizes of pipe
shall be Anvil Fig. 300, adjustable clevis, with a nut above and below the hanger, and approved
neoprene isolating material between pipe (or tubing) and hanger on the support rod. Isolate all
copper or brass lines from all ferrous materials with approved dielectric materials. Hangers
supporting and contacting plastic or glass piping shall be of equal design, but shall be padded
with neoprene material or equal. The padding material and the configuration of its installation
shall be submitted for approval.

Hangers supporting insulated lines where the outside diameter of the insulation is the equivalent
of 8" diameter pipe or smaller in size and supporting all ferrous lines 6" and smaller in size shall
be Anvil Fig. 260, adjustable clevis, with a nut above and below the hanger on the support rod.

Hangers supporting and contacting ferrous lines larger than 6" in size and outside of insulation
on lines with the outside diameter equivalent to 10" diameter pipe shall be Anvil Fig. 260,
adjustable clevis, with a nut above and below the hanger on the support rod.

Other special type of hangers may be employed where so specified or indicated on the Drawings,
or where required by the particular conditions. In any case, all hangers must be acceptable to
the owner.

Each hanger shall be properly sized to fit the supported pipe or fit the outside of the insulation on
lines where specified. Hangers for dual or low temperature insulation pipes shall bear on the
outside of the insulation, which shall be protected by support shields as specified in Section 23
07 19 PIPING INSULATION. Protect insulation from crushing by means of a section of rigid
insulation to be installed at hanger points. Hangers for high temperature insulated pipes and all
insulated hot and cold domestic water pipes shall be encased in the insulation unless supported
by trapezes in which case shield and rigid insulation shall be provided as specified above for low
temperature insulated pipes.

Supports for vertical piping in concealed areas shall be double bolt riser clamps, Anvil Fig. 261,
or other approved equal, with each end having equal bearing on the building structure, and
located at each floor. Two hole rigid pipe clamps at 4 ft. o.c. or Kindorf channels and Anvil Fig.
261 riser clamps may be used to support pipe directly from vertical surfaces or members where
lines are not subject to expansion and contraction. When piping is subject to expansion and
contraction, provide spring isolators (see Section 23 05 48 - Vibration Isolation). Where brass or
copper lines are supported on trapeze hangers or Kindorf channels the pipes shall be isolated
from these supports with plastic tape with insulating qualities, or strut clamps as manufactured by
Specialty Products Company, Stanton, California.

Supports for vertical piping in exposed areas (such as fire protection standpipe in stairwells) shall
be attached to the underside of the building structure above the top of the riser, and the underside
of the penetrated structure. The contractor shall use a drilled anchor as specified above, and use
an Anvil No. 595 Socket Clamp with Anvil No. 594 Socket Clamp Washers, as a riser clamp. The
top riser hanger shall consist of two (2) hanger rods (sized as specified) anchored to the underside
of the building structure, supporting the pipe by means of the material specified. Risers
penetrating floors shall be supported from the underside of the penetrated floor as specified for
the top of the riser.
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R.

Pipe Supports in Chases and Partitions: Horizontal and vertical piping in chases and partitions
shall be supported by hangers or other suitable support. Pipes serving plumbing fixtures and
equipment shall be securely supported near the point where pipes penetrate the finish wall.
Supports shall be steel plate, angles, or special channels such as Unistrut mounted in vertical or
horizontal position. Pipe clamps such as Unistrut P2426, P2008, P1109 or other approved
clamps shall be attached to supports. Supports shall be attached to wall or floor construction with
clip angles, brackets, or other approved method. Supports may be attached to cast iron pipe with
pipe clamp, or other approved method. All copper or brass lines shall be isolated from ferrous
metals with dielectric materials to prevent electrolytic action.

Perforated strap iron or wire will not, under any circumstances, be acceptable as hanger material.

Vibration Isolation: Resilient hangers shall be provided on all piping connected to rotating
equipment (pumps, etc.). Piping or ductwork that may vibrate and create an audible noise shall
also be isolated. Spring hangers or supports shall be provided where indicated on the Drawings
and/or specified under Section 23 05 48.

Attachment:

1. The load and spacing on each hanger and/or insert shall not exceed the safe allowable
load for any component of the support system, including the concrete which holds the
inserts. Reinforcement at inserts shall be provided as required to develop the strength
required.

2. Inserts shall be of a type which will not interfere with reinforcing as shown on the structural
Drawings and which will not displace excessive amounts of structural concrete.

3. All supports shall be designed and installed to avoid interference with other piping,
hangers, ducts, electrical conduit, supports, building structures, equipment, etc. All piping
shall be installed with due regard to expansion and contraction and the type of hanger
method of support, location of support, etc. shall be governed in part by this Specification.

4, Hangers shall be attached to the structure as follows:

a. Poured In Place Concrete: Where pipes and equipment are supported under poured
in place concrete construction, each hanger rod shall be fitted with a nut at its upper
end, which nut shall be set into an Underwriters Laboratories, Inc. listed universal
concrete insert placed in the form work before concrete is poured. Where inserts
are placed in the bottom faces of concrete joists which are too narrow to provide
adequate strength of concrete to hold the insert properly or where a larger insert
would require displacement of the bottom joist steel, the hanger rod shall be
suspended from the center of a horizontal angle iron, channel iron, | beam, etc.
spanning across two adjacent joists. The horizontal support shall be bolted to
nonadjustable concrete inserts of the "spot" type, of physical size small enough to
avoid the bottom joist steel.

b. Steel Bar Joists: Where pipes and loads are supported under bar joists, hanger rods
may be run through the space between the bottom angles and secured with a
washer and two nuts. Where larger lines are supported beneath bar joists, hanger
rods shall be secured to angle irons of adequate size; each angle shall span across
two or more joists as required to distribute the weight properly and shall be welded
to the joists or otherwise permanently fixed thereto.

C. Steel Beams: Where pipes and loads are supported under steel beams, approved
type beam clamps shall be used.

d. Wood Framing: Where pipes and loads are supported from wood framing, hanger
rods shall be attached to framing with side beam brackets or angle clips.

e. Pre Cast Tee Structural Concrete: Hanger supports, anchors, etc. required for

mechanical systems attached to the precast, double tee, structural concrete system
are to be installed in accord with approved shop Drawings only. Holes required for
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hanger rods shall be core drilled in the "flange" of the double tee only; impact type
tools are not allowed under any circumstances. Core drilling in the "stem" portions
of the double tee is not allowed. Holes core drilled through the "flange" for hanger
rods shall be no greater than 1/4" larger than the diameter of the hanger rod. Hanger
rods shall be supported by means of bearing plates of size and shape acceptable to
the Architect/Engineer, with welded double nuts on the hanger rod above the bearing
plate. Cinch anchors, lead shields, expansion bolts, and studs driven by explosion
charges are not allowed under any circumstances in the lower 15" of each stem and
in the "shadow" of the stem on the top side of the "double tees.”

f. If it is necessary to install a method of fastening a hanger after the structure has
been installed, then only clamps or drilled anchors shall be used.

g. Note: Power actuated fasteners (shooting) will not be acceptable under any
circumstances.

h. Note: Under no circumstances will the use of plastic anchors or plastic expansion

shields be permitted for any purpose whatsoever.
Trapezes: Where multiple lines are run horizontally at the same elevation and grade, they may
be supported on trapezes of Anvil, Kindorf, Uni-Strut, Power Strut, or approved equal, channel
suspended on rods or pipes. Trapeze members including suspension rods shall each be properly
sized for the number, size, and loaded weight of the lines they are to support.

Finishes: All hangers on piping including clevis hangers, rods, inserts, clamps, stanchions, and
brackets, shall be dipped in Zinc Chromate Primer before installation. Rods may be galvanized
or cadmium plated after threading, in lieu of dipping zinc chromate. Universal concrete inserts
shall be cadmium plated.

Ductwork: All ductwork shall be supported in accordance with the SMACNA recommendation for
the service involved; however, all horizontal ductwork shall be supported at intervals not to exceed
the scheduled values indicated elsewhere in this section. Horizontal ducts shall be supported
using galvanized steel bands extending up both sides and onto the construction above, where
they shall turn over and be secured with bolts and nuts fitted in inserts set in the concrete bolted
to angles secured to the construction above, or secured in another approved manner. For
attaching methods for precast double tee structural concrete, refer to details on the Drawings and
as specified herein.

Terminal units shall be supported by four 16 gauge, 1” wide sheet metal straps which shall be
folded under the bottom of the casing a minimum of 1”. Attach each strap to bottom of terminal
unit with two sheet metal screws not larger than %” in length and not more that 2” in diameter.
The straps shall be attached to the structure by a 4" diameter threaded bolt into a concrete insert
or into a drilled hole with a threaded concrete expansion anchor. Where interferences occur,
overhead of the box, not allowing direct vertical support by straps, provide trapezes of Kindorf,
Unistrut, or B-Line channel suspended by 1/4" diameter galvanized threaded rods providing such
channels do not block access panels of boxes. Threaded rods shall be supported from structure
by concrete insert or by drilled-hole threaded concrete expansion anchor.

Miscellaneous: Provide any other special foundations, hangers and supports indicated on the
Drawings, specified elsewhere herein; or required by conditions at the site. Hangers and
supporting structures for suspended equipment shall be provided as required to support the load
from the building structure in a manner acceptable to the Architect/Engineer.

ACCESSORIES

Hanger Rods: Galvanized mild steel threaded both ends, galvanized threaded one end, or
galvanized continuous threaded.
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2.4

2.5

2.6

Inserts: Malleable iron case of galvanized steel shell and expander plug for threaded connection
with lateral adjustment, top slot for reinforcing rods, lugs for attaching to forms; size inserts to suit
threaded hanger rods. Suitable concrete inserts for pipe and equipment hangers shall be set and
properly located for all pipe and equipment to be suspended from concrete construction. If the
inserts are later found not to be in the proper location for the placement of hangers, then drilled
anchors shall be installed. Drilled anchors in concrete or masonry shall be submitted for the
approval by the Owner.

FLASHING AND EQUIPMENT CURBS

Metal Flashing: 26 gauge galvanized (stainless steel) steel.

Metal Counterflashing: 22 gauge galvanized (stainless steel) steel.

Roofing Flashing: See specifications for Roofing, elsewhere in these Specifications.
Caps: Steel, 22 gauge minimum; 16 gauge at fire resistant elements.

Curbs: Welded 18 gauge galvanized steel shell and base, mitered 3 inch cant, variable step to
match roof insulation, factory installed wood nailer.

CONCRETE FOUNDATIONS ("HOUSEKEEPING PADS"):

Concrete foundations for the support of equipment such as floor mounted panels, pumps, fans,
air handling units, etc., shall extend 4" on all sides beyond the limits of the mounted equipment
unless otherwise noted and shall be poured in forms built of new dressed 6" nominal lumber. All
corners of the foundations shall be neatly chamfered by means of sheet metal or triangular wood
strips nailed to the form. Foundation bolts shall be placed in the forms when the concrete is
poured, the bolts being correctly located by means of templates. Each bolt shall be setin a sleeve
of size to provide 1/2" clearance around bolt. Allow 1" below the equipment bases for alignment
and grouting. After grouting, the forms shall be removed and the surface of the foundations shall
be hand rubbed with carborundum. Foundations for equipment located on the exterior of the
building shall be provided as indicated. Foundations shall be constructed in accordance with
Shop Drawings submitted by the Contractor for review by the Architect/Engineer.

WALL, FLOOR AND CEILING PLATES:

Except as otherwise noted, provide C.P. (Chrome plated) brass floor and ceiling plates around all
pipes, conduits, etc., passing exposed through walls, floors, or ceilings, in any spaces except
underfloor and attic spaces. Plates shall be sized to fit snugly against the outside of the pipe or
against the insulation on lines which are insulated and positively secured to such pipe or
insulation. Plates will not be required for piping where pipe sleeves extend 3/4" above finished
floor. All equipment rooms are classified as finished areas. Round and rectangular ducts shall
have closure plates (NOT chrome plated) made to fit accurately at all floor, wall and ceiling
penetrations. Floor penetrations in exposed (except in stair wells) areas shall be finished using
‘bell' fitting to fit pipe or insulation and sleeve and shall be painted to match the pipe. Penetrations
in stairwells shall have flat floor plate painted to match pipe.

SLEEVES

General: All openings through all floors, walls, and roofs, etc., regardless of material for the
passage of piping, ductwork, conduit, cable trays, etc., shall be sleeved. All penetrations must
pass through sleeves. Sleeves shall be set in new construction before concrete is poured, as
cutting holes through any part of the concrete will not be permitted unless acceptable to the
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Architect/Engineer. If a penetration is cored into an existing vertical solid concrete, masonry or
stone structure, then the installation of a sleeve will not be necessary.

1. Sleeve material for floors and exterior walls shall be Schedule 40 galvanized steel with
welded water stop rings.

2. Sleeves through interior walls to be galvanized sheetmetal with gauge as required by wall
fire rating, 20 gauge minimum.

The minimum clearance between horizontal penetrations including insulation where applicable,
and sleeve shall be 1/4", except that the minimum clearance shall accommodate a Thunderline
Link seal closure where piping exits the building, or penetrates a wall below ground level.
Contractor shall be responsible for the accurate location of penetrations in the slab for his pipe,
duct, etc. All penetrations shall be of ample size to accommodate the pipe, duct, etc., plus any
specified insulation. Void between sleeve and pipe in interior penetrations shall be filled with
Nelson Flameseal Firestop or approved equal caulk or putty.

Floor sleeves shall extend above the finished floor as detailed on the drawings, except that floor
sleeves in stairwells shall be flush with the finished floor. Sleeves in walls shall be trimmed flush
with wall surface. Refer to the details on the project drawings. Where the details differ from these
specifications, the drawings take precedence.

Sleeves for penetrations passing through walls or floors on or below grade shall be removed, if
practical, and after the pipes have been installed, the void space around the pipe shall be caulked
with a suitable material to effect a waterproof penetration. Note that the practicality of the removal
of the sleeve shall be the decision of the Construction Inspector. The decision of the Inspector
shall be final.

Vermin proofing: The open space around all ductwork, piping, etc., passing through the ground
floor and/or exterior walls shall be vermin proofed in a manner acceptable to the
Architect/Engineer.

Waterproofing: The annular space between a pipe and its sleeve in interior floors shall be filled
with polyurethane foam rods 50 percent greater in diameter than the space as backing and fill
material and made watertight with a permanent elastic polysulfide compound. Seal both surfaces
of floor.

Air Plenums: The space around piping, ductwork, etc., passing through air plenums shall be
made airtight in a manner acceptable to the Architect/Engineer.

Fireproofing: Seal all cable trays, pipe, conduit, duct, etc., penetrations through roof, fire rated
walls and floors with a foam or sealant as described below that will form a watertight, vermin tight
barrier that is capable of containing smoke and fire up to 20000 F for two hours. Sealing of cable
trays and conduits that extend through rated walls from ends of cable tray shall be done after
conductors have been installed. For wet locations, the foam material shall be a silicone RTV
foam or an approved equal. For dry locations, a premixed putty equal to Nelson Flameseal
Firestop putty may be used.

PART 3 - EXECUTION

3.1

3.2

A.

A.

INSTALLATION
Install in accordance with manufacturer's instructions.
INSERTS

Provide inserts for placement in concrete formwork.
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B.

3.3

m o o ®m >

3.4

Provide inserts for suspending hangers from reinforced concrete slabs and sides of reinforced
concrete beams.

Provide hooked rod to concrete reinforcement section for inserts carrying pipe over 4 inches.
Where concrete slabs form finished ceiling, locate inserts flush with slab surface.

Where inserts are omitted, drill through concrete slab from below and provide through bolt with
recessed square steel plate and nut recessed into and grouted flush with slab.

PIPE HANGERS AND SUPPORTS

Support horizontal piping as scheduled.

Install hangers to provide minimum 1/2 inch space between finished covering and adjacent work.
Place hangers within 12 inches of each horizontal elbow.

Use hangers with 1 1/2 inch minimum vertical adjustment.

Support horizontal cast iron pipe adjacent to each hub, with 5 feet maximum spacing between
hangers.

Support vertical piping at every floor. Support vertical cast iron pipe at each floor at hub.

Where several pipes can be installed in parallel and at same elevation, provide multiple or trapeze
hangers.

Support riser piping independently of connected horizontal piping.
Provide copper plated hangers and supports for copper piping.

Design hangers for pipe movement without disengagement of supported pipe.

Prime coat exposed steel hangers and supports. Hangers and supports located in crawl spaces,
pipe shafts, and suspended ceiling spaces are not considered exposed, but shall be corrosion
protected with galvanized plating. Repair any damaged galvanized plating with a coating of
‘Galvalum'.

Hanger Rods: (NOTE: All hanger rods shall be trimmed neatly so that no more than 1 inch of
excess hanger rod protrudes beyond the hanger nut. In the event a rod is intentionally but
temporarily left excessively long (for sloped or insulated lines for example), the contractor shall
take appropriate measures to protect the pipe or other materials from damage.)

FLASHING

Provide flexible flashing and metal counterflashing where piping and ductwork penetrate weather
or waterproofed walls, floors, and roofs.

Provide curbs for mechanical roof installations 14 inches minimum high above roofing surface.
Flash and counterflash with sheet metal; seal watertight. Attach counterflashing mechanical
equipment and lap base flashing on roof curbs. Flatten and solder joints.

Adjust storm collars tight to pipe with bolts; caulk around top edge. Use storm collars above roof
jacks. Screw vertical flange section to face of curb.
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3.5 SLEEVES

A. Set sleeves in position in formwork. Provide reinforcing around sleeves.

B. Size sleeves large enough to allow for movement due to expansion and contraction. Provide for
continuous insulation wrapping.

C. Extend sleeves through floors (except in stairwells) two inches above finished floor level. Sleeves
through floors shall have welded waterstop rings. Sleeves shall be sealed watertight to floors and
pipe.

D. Where piping, ductwork or conduit penetrates floor, ceiling, or wall, close space between pipe or
duct and adjacent work with fire stopping insulation and caulk airtight. Provide close fitting metal
collar or escutcheon covers, as appropriate, at both sides of penetration.

E. Install chrome plated steel or stainless steel escutcheons at finished surfaces.

3.6 PIPE SUPPORT SCHEDULES
STEEL PIPE SIZE MAX HANGER SPACING HANGER ROD DIAMETER
Inches Feet Inches
1/2t0 1-1/4 6.5 3/8
1-1/2t0 2 10 3/8
2-1/21t0 3 10 1/2
4t06 10 5/8
8to12 14 7/8
14 and Over 20 1
3.7 LOW PRESSURE DUCT SUPPORT SCHEDULE:

A. All horizontal ducts up to and including 40 inches in their greater dimension shall be supported
by means of No. 18 U.S. gauge band iron hangers attached to the ducts by means of screws,
rivets, or clamps and fastened to above inserts with toggle bolts, beam clamps or other approved
means. Duct shall have at least one pair of supports 8' 0" on centers. Clamps shall be used to
fasten hangers to reinforcing on sealed ducts.

B. Horizontal ducts larger than 40 inches in their greatest dimension shall be supported by means
of hanger rods bolted to angle iron trapeze hangers. Duct shall have at least one pair of supports
8' 0" on centers according to the following:

Length Angle Rod Diameter
4 Q" 1-1/2" x 1-1/2" x 1/8" 1/4"

6'0" 1-1/2" x 1-1/2" x 1/8" 1/4"

8' 0" 2" x 2" x 1/8" 5/16"

10' 0" 3" x 3" x 1/8" 3/8"

C. Vertical ducts shall be supported where they pass through the floor lines with 1 1/2" x 1 1/2" x
1/4" angles for ducts up to 60.” Above 60", the angles must be increased in strength and sized
on an individual basis considering space requirements.

3.8 MEDIUM PRESSURE DUCT SUPPORT SCHEDULE:
A. All horizontal rectangular ducts shall have duct hanger requirements as follows:
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3.9

Minimum Hanger Size

Max Duct Steel Rod Galvanized | Max Spacing Min # of Trapeze Size
Dimen. Steel Strap Hangers
Width
0 through 18" - 1" x 16 ga. 10 2 -
19" through - 1" x 16 ga. 10 2 -
36"
37" through 3/8" 1" x 16 ga. 8' 2 2"x 2" x 1/4"
60"
61" through 3/8" 1-1/2" x 12 8' 2 2"x 2" x 1/4"
120" ga.
121" through 3/8" - 4' 3 2-1/2" x
240 2-1/2" x
3/16"

All horizontal round ducts shall have ducts hangers spaced 10' 0" maximum with requirements

as follows:
Duct Diameter Min. Hanger Size No. Hangers Hanger Ring Size
Up through 18" 1" x 16 gauge 1 1" x 16 ga.
19" to 36" 1" x 12 gauge 1 1" X 12 ga.
37" to 50" 1-1/2" x 12 gauge 1 1-1/2" x 12 ga.
51" to 84" 1-1/2" x 12 gauge 2 Support Bracing

Angle

DUCT HANGERS - GENERAL NOTES (ALL PRESSURES)

Hanger straps on duct width of 60 inches and under shall lap under the duct a minimum of 1 inch
and have minimum of one fastening screw on the bottom and two on the side.

Hanger straps on duct widths over 60 inches shall be bolted to duct reinforcing with 3/8" bolts

minimum.

Use 3/8" minimum bolts for securing duct hanger to band straps.

All round ducts shall be supported within 3 feet of all horizontal or vertical turns.

END OF SECTION 23 05 29
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SECTION 23 05 48 — VIBRATION ISOLATION

PART 1 - GENERAL

1.1

1.2

1.3

1.4

15

1.6

1.7

1.8

A.

B.

THE FOLLOWING SECTIONS ARE TO BE INCLUDED AS IF WRITTEN HEREIN:
23 00 00 -- Basic Mechanical Requirements

23 05 29 -- Sleeves, Flashings