County of Riverside Dedicated A/C for IT Rooms at
& R Riverside Center
Project FM08740000174

SECTION 01732
SELECTIVE DEMOLITION
PART 1 GENERAL
1.1 RELATED DOCUMENTS

A.  Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY

A.  This Section includes the following:

1. Demolition and removal of selected portions of a building or structure.
2. Demolition and removal of selected site elements.
3. Repair procedures for selective demolition operations.

B.  Related Sections include the following:
1. Division 1 Section "Summary" for use of the premises and phasing requirements.

2. Division 1 Section "Work Restrictions" for restrictions on use of the premises due to
Owner or tenant occupancy.

3. Division 1 Section "Temporary Facilities and Controls" for temporary construction
and environmental-protection measures for selective demolition operations.

4. Division 1 Section "Cutting and Patching" for cutting and patching procedures for
selective demolition operations.

5. Division 15 Sections for additional demolishing, cutting, patching, or relocating
mechanical items.

6. Division 16 Sections for additional demolishing, cutting, patching, or relocating
electrical items.

1.3 DEFINITIONS

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

B.  Remove and Salvage: Detach items from existing construction and deliver them to Owner.

C.  Remove and Reinstall: Detach items from existing construction, prepare them for reuse, and
reinstall them where indicated.
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1.5

1.6

A.

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

Salvage Item: Carefully remove and protect items identified as Salvage Item and deliver to
the County at a storage facility within 20 miles of the project site.

MATERIALS OWNERSHIP

Except for items or materials indicated to be reused, salvaged, reinstalled, or otherwise
indicated to remain Owner's property, demolished materials shall become Contractor's
property and shall be removed from Project site.

SUBMITTALS

Qualification Data: For firms and persons specified in "Quality Assurance" Article to
demonstrate their capabilities and experience. Include lists of completed projects with
project names and addresses, names and addresses of owners, and other information
specified.

Proposed Dust-Control and Noise-Control Measures: Submit statement or drawing that
indicates the measures proposed for use, proposed locations, and proposed time frame for
their operation. Identify options if proposed measures are later determined to be inadequate.

Schedule of Selective Demolition Activities: Indicate the following: ‘

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

2. Interruption of utility services.
3. Coordination for shutoff, capping, and continuation of utility services.
4. Locations of temporary partitions and means of egress.

5. Coordination of Owner's continuing occupancy of portions of existing building and of
Owner's partial occupancy of completed Work.

Predemolition Photographs or Videotape:  Show existing conditions of adjoining
construction and site improvements, including finish surfaces that might be misconstrued as
damage caused by selective demolition operations. Submit before Work begins.

QUALITY ASSURANCE

Demolition Firm Qualifications: An experienced firm that has specialized in demolition
work similar in material and extent to that indicated for this Project.

Locate floor and roof penetrations to avoid cutting existing reinforcing. The contractor shall
X-ray all concrete floor and roof slabs prior to cutting or drilling to identify the location of
existing reinforcing steel.

SELECTIVE DEMOLITION
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C.  Professional Engineer Qualifications: Comply with Division 1 Section "Quality
Requirements,"

A.  Regulatory Requirements: Comply with governing EPA notification regulations before

1.7

1.8

A.

beginning selective demolition. Comply with hauling and disposal regulations of authorities
having jurisdiction.

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

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

than 72 hours' notice to Owner of activities that will affect Owner's operations.

Maintain access to existing walkways, corridors, and other adjacent occupied or used
facilities.

1. Do not close or obstruct walkways, corridors, or other occupied or used facilities
without written permission from authorities having jurisdiction.

Owner assumes no responsibility for condition of areas to be selectively demolished.

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

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

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

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

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

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

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

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

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

existing warranties.

1. If possible, retain original Installer or fabricator to patch the exposed Work listed
below that is damaged during selective demolition. If it is impossible to engage

SELECTIVE DEMOLITION
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2.1
A.
B.
PART 3
3.1
A.
B.
C.
D.
E.
F.
3.2
A.

original Installer or fabricator, engage another recognized experienced and specialized
firm. Comply with additional requirements of Division 1 Section “Cutting and

Patching”.
a. Roofing.
b. Ceilings.
PRODUCTS
REPAIR MATERIALS
Use repair materials identical to existing materials.
1. If identical materials are unavailable or cannot be used for exposed surfaces, use
materials that visually match existing adjacent surfaces to the fullest extent possible.
2. Use materials whose installed performance equals or surpasses that of existing
materials.
Comply with material and installation requirements specified in individual Specification
Sections.
EXECUTION
EXAMINATION
Verify that utilities have been disconnected and capped.
Survey existing conditions and correlate with requirements indicated to determine extent of
selective demolition required.
Inventory and record the condition of items to be removed and reinstalled and items to be
removed and salvaged.
When unanticipated mechanical, electrical, or structural elements that conflict with intended
function or design are encountered, investigate and measure the nature and extent of conflict.
Promptly submit a written report to Engineer.
Engage a professional engineer to survey condition of building to determine whether
removing any element might result in structural deficiency or unplanned collapse of any
portion of structure or adjacent structures during selective demolition operations.
Perform surveys as the Work progresses to detect hazards resulting from selective
demolition activities.
UTILITY SERVICES
Existing Utilities: Maintain services indicated to remain and protect them against damage

during selective demolition operations.

SELECTIVE DEMOLITION
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Do not interrupt existing utilities serving occupied or operating facilities unless authorized in
writing by Owner and authorities having jurisdiction. Provide temporary services during
interruptions to existing utilities, as acceptable to Owner and to authorities having
jurisdiction,

1. Provide at least 72 hours' notice to Owner if shutdown of service is required during
changeover.

Utility Requirements: Locate, identify, disconnect, and seal or cap off indicated utilities
serving areas to be selectively demolished.

1. Owner will arrange to shut off indicated utilities when requested by Contractor.
2, Arrange to shut off indicated utilities with utility companies.
3. If utility services are required to be removed, relocated, or abandoned, before

proceeding with selective demolition provide temporary utilities that bypass area of
selective demolition and that maintain continuity of service to other parts of building.

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

Utility Requirements: Refer to Division 15 and 16 Sections for additional shutting off,
disconnecting, removing, and sealing or capping utilities. Do not start selective demolition
work until utility disconnecting and sealing have been completed and verified in writing.

PREPARATION

Dangerous Materials: Drain, purge, or otherwise remove, collect, and dispose of chemicals,
gases, explosives, acids, flammables, or other dangerous materials before proceeding with
selective demolition operations.

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

1. Do not close or obstruct streets, walks, walkways, or other adjacent occupied or used
facilities without permission from Owner and authorities having jurisdiction. Provide
alternate routes around closed or obstructed traffic ways if required by governing
regulations.

2. Erect temporary protection, such as walks, fences, railings, canopies, and covered
passageways, where required by authorities having jurisdiction.

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

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

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

2. Provide temporary weather protection, during interval between selective demolition of

existing construction on exterior surfaces and new construction, to prevent water
leakage and damage to structure and interior areas.

3. Protect walls, ceilings, floors, and other existing finish work that are to remain or that
are exposed during selective demolition operations.

4. Cover and protect furniture, furnishings, and equipment that have not been removed.

Temporary Enclosures: Provide temporary enclosures for protection of existing building and
construction, in progress and completed, from exposure, foul weather, other construction
operations, and similar activities. Provide temporary weather-tight enclosure for building
exterior.

1. Where heating or cooling is needed and permanent enclosure is not complete, provide
insulated temporary enclosures. Coordinate enclosure with ventilating and material
drying or curing requirements to avoid dangerous conditions and effects.

Temporary Partitions: Erect and maintain dustproof partitions and temporary enclosures to
limit dust and dirt migration and to separate areas from fumes and noise.

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

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

Dust Control: Use water mist, temporary enclosures, and other suitable methods to limit
spread of dust and dirt. Comply with governing environmental-protection regulations.

1. Do not use water when it may damage existing construction or create hazardous or
objectionable conditions, such as ice, flooding, and pollution.

2. Wet mop floors to eliminate trackable dirt and wipe down walls and doors of
demolition enclosure. Vacuum carpeted areas.

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

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

SELECTIVE DEMOLITION
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C.  Cleaning: Clean adjacent structures and improvements of dust, dirt, and debris caused by
selective demolition operations. Return adjacent areas to condition existing before selective
demolition operations began.

3.5 SELECTIVE DEMOLITION

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

1.

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

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

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

Locate existing reinforcing steel before coring thru existing concrete roof and floor
slabs.

Do not use cutting torches.

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

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

Dispose of demolished items and materials promptly.

Return elements of construction and surfaces that are to remain to condition existing
before selective demolition operations began.

B.  Existing Facilities: Comply with building manager's requirements for using and protecting
elevators, stairs, walkways, loading docks, building entries, and other building facilities
during selective demolition operations.

C.  Removed and Salvaged Items: Comply with the following:

1.

2.

3.

Clean salvaged items.
Pack or crate items after cleaning. Identify contents of containers.

Store items in a secure area until delivery to Owner.

SELECTIVE DEMOLITION
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4. Transport items to Owner's storage area on-site.
5. Protect items from damage during transport and storage.

Removed and Reinstalled Items: Comply with the following:

I. Clean and repair items to functional condition adequate for intended reuse. Paint
equipment to match new equipment.

2. Pack or crate items after cleaning and repairing. Identify contents of containers.
3. Protect items from damage during transport and storage.
4. Reinstall items in locations indicated. Comply with installation requirements for new

materials and equipment. Provide connections, supports, and miscellaneous materials
necessary to make item functional for use indicated.

Existing Items to Remain: Protect construction indicated to remain against damage and
soiling during selective demolition. Concrete: Demolish in sections. Cut concrete full
depth at junctures with construction to remain and at regular intervals, using power-driven
saw, then remove concrete between saw cuts.

Roofing: Remove existing roofing only as required for new penetrations. All penetrations
shall comply with manufacturer’s recommendations and maintain existing roofing bond

warranty.

Air-Conditioning Equipment: Remove equipment without releasing refrigerants.

PATCHING AND REPAIRS

General: Promptly repair damage to adjacent construction caused by selective demolition
operations,

Patching: Comply with Division 1 Section "Cutting and Patching."

Repairs: Where repairs to existing surfaces are required, patch to produce surfaces suitable
for new materials.

1. Completely fill holes and depressions in existing masonry walls that are to remain
with an approved masonry patching material applied according to manufacturer's
written recommendations.

Finishes: Restore exposed finishes of patched areas and extend restoration into adjoining
construction in a manner that eliminates evidence of patching and refinishing.

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

SELECTIVE DEMOLITION
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1. Patch with durable seams that are as invisible as possible. Provide materials and
comply with installation requirements specified in other Sections of these

Specifications.
2. Where patching occurs in a painted sufface, apply primer and intermediate paint coats

over patch and apply final paint coat over entire unbroken surface containing patch.
Provide additional coats until patch blends with adjacent surfaces.

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

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

3.7 DISPOSAL OF DEMOLISHED MATERIALS

A.  General: Promptly dispose of demolished materials. Do not allow demolished materials to
accumulate on-site.

B.  Burning: Do not burn demolished materials.
C.  Disposal: Transport demolished materials off Owner's property and legally dispose of them.

END OF SECTION
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SECTION 01770
CLOSEOUT PROCEDURES
PART 1 GENERAL
1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY

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

L. Inspection procedures.

2. Project Record Documents.

3. Operation and maintenance manuals.
4. Warranties.

5. Instruction of Owner's personnel.

6. Final cleaning.

B.  Related Sections include the following:
1. Division 1 Section "Execution Requirements" for progress cleaning of Project site.

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

3. Divisions 2 through 16 Sections for specific closeout and special cleaning
requirements for products of those Sections.

1.3 SUBSTANTIAL COMPLETION

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

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

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

CLOSEOUT PROCEDURES
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3. Obtain and submit releases permitting Owner unrestricted use of the Work and access
to services and utilities. Include occupancy permits, operating certificates, and similar
releases.
4. Prepare and submit Project Record Documents, operation and maintenance manuals, ,
damage or settlement surveys, property surveys, and similar final record information.
5. Deliver tools, spare parts, extra materials, and similar items to location designated by
Owner. Label with manufacturer's name and model number where applicable.
6. Complete startup testing of systems.
7. Submit test/adjust/balance records.
8. Terminate and remove temporary facilities from Project site, along with mockups,
construction tools, and similar elements. '
9. Complete final cleaning requirements, including touchup painting.
10.  Touch up and otherwise repair and restore marred exposed finishes to eliminate visual
defects.
B.  Inspection: Submit a written request for inspection for Substantial Completion. On receipt

of request, Owner’s Inspector will either proceed with inspection or notify Contractor of
unfulfilled requirements. Engineer will prepare the Certificate of Substantial Completion
after inspection or will notify Contractor of items, either on Contractor's list or additional
items identified by the Inspector, that must be completed or corrected before certificate will
be issued.

1.

2.

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

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

14 FINAL COMPLETION

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

1.

2.

Submit a final Application for Payment.

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

Instruct Owner's personnel in operation, adjustment, and maintenance of products,
equipment, and systems.

CLOSEOUT PROCEDURES
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Inspection: Submit a written request for final inspection for acceptance. On receipt of
request, the Owner’s Inspector will either proceed with inspection or notify Contractor of
unfulfilled requirements. Owner will prepare a final Certificate for Payment after inspection
or will notify Contractor of construction that must be completed or corrected before
certificate will be issued.

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

LIST OF INCOMPLETE ITEMS (PUNCH LIST)

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

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

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

a. Project name.

b. Date.

c. Name of Engineer.
d. Name of Contractor.
e. Page number.

PROJECT AS-BUILT DOCUMENTS

Description: This section covers the requirements for drawings containing information of
construction in the constructed or “as-built™ state.

As-Built Drawings: Maintain and submit one set of blue- or black-line white prints and 2
digital copies on CD of As-Built Drawings.

1. Designer of Record will provide original construction documents in AUTOCAD
format for markup.

2. Markup Construction Documents to show the actual installation where installation
varies from that shown originally. Require individual or entity who obtained record
data, whether individual or entity is installer, subcontractor, or similar entity, to
prepare the As-Builts.

a. Give particular attention to information on concealed elements that cannot be
readily identified and recorded later.

CLOSEOUT PROCEDURES
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b. Accurately record information in an understandable drawing technique.
c. Record data as soon as possible after obtaining it. Record and check the

1.7

A.

markup before enclosing concealed installations.

d. Mark Contract Drawings completely and accurately.
e. Distinguish between changes for different categories of the Work at the same
location.
3. Mark important additional information that was shown schematically on original
Drawings.
4. Note Construction Change Directive numbers, Change Order numbers, alternate

numbers, and similar identification where applicable.

5. Identify and date each As-Built Drawing; include the designation "PROJECT AS-
BUILT DRAWING" in a prominent location. Organize into manageable sets; bind
each set with durable paper cover sheets. Include identification on cover sheets.

Miscellaneous Record Submittals: Assemble miscellaneous records required by other
Specification Sections for miscellaneous record keeping and submittal in connection with
actual performance of the Work. Bind or file miscellaneous records and identify each, ready
for continued use and reference.

OPERATION AND MAINTENANCE MANUALS

Assemble a complete set of operation and maintenance data indicating the operation and
maintenance of each system, subsystem, and piece of equipment not part of a system.
Include operation and maintenance data required in individual Specification Sections and as
follows:

1. Operation Data:

a. Emergency instructions and procedures.

b. System, subsystem, and equipment descriptions, including operating standards.

c. Operating procedures, including startup, shutdown, seasonal, and weekend
operations.

d. Description of controls and sequence of operations.

2. Maintenance Data:
a. Manufacturer's information, including list of spare parts.
b.  Name, address, and telephone number of Installer or supplier.

CLOSEOUT PROCEDURES
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c. Maintenance procedures.
d. Maintenance and sefvice schedules for preventive and routine maintenance.
e. Maintenance record forms.
f. Sources of spare parts and maintenance materials.
g Copies of maintenance service agreements.
h. Copies of warranties and bonds.
B.  Organize operation and maintenance manuals into suitable sets of manageable size. Bind

and index data in heavy-duty, 3-ring, vinyl-covered, loose-leaf binders, in thickness
necessary to accommodate contents, with pocket inside the covers to receive folded
oversized sheets. Identify each binder on front and spine with the printed title
"OPERATION AND MAINTENANCE MANUAL," Project name, and subject matter of
contents.

1.8 WARRANTIES
A.  Submittal Time: Submit written warranties on request of Engineer for designated portions of

the Work where commencement of warranties other than date of Substantial Completion is
indicated.

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

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

2. Provide heavy paper dividers with plastic-covered tabs for each separate warranty.

Mark tab to identify the product or installation. Provide a typed description of the
product or installation, including the name of the product and the name, address, and
telephone number of Installer.

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

C.  Provide additional copies of each warranty to include in operation and maintenance manuals.
PART 2 PRODUCTS
2.1 MATERIALS

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

CLOSEOUT PROCEDURES
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PART 3 EXECUTION

3.1 DEMONSTRATION AND TRAINING

A.  Instruction: Instruct Owner's personnel to adjust, operate, and maintain systems,
subsystems, and equipment not part of a system.

1. Provide instructors experienced in operation and maintenance procedures.

2. Provide instruction at mutually agreed-on times. For equipment that requires seasonal
operation, provide similar instruction at the start of each season.

3. Schedule training with Owner with at least seven days' advance notice.

4. Coordinate instructors, including providing notification of dates, times, length of
instruction, and course content.

B.  Program Structure: Develop an instruction program that includes individual training
modules for each system and equipment not part of a system, as required by individual
Specification Sections. For each training module, develop a learning objective and teaching
outline. Include instruction for the following:

1. System design and operational philosophy.
2. Review of documentation.
3. Operations.
4. Adjustments.
5. Troubleshooting.
6. Maintenance.
7. Repair.
3.2 FINAL CLEANING

A.  General: Provide final cleaning. Conduct cleaning and waste-removal operations to comply
with local laws and ordinances and Federal and local environmental and antipollution
regulations.

B.  Cleaning: Employ experienced workers or professional cleaners for final cleaning. Clean
each surface or unit to condition expected in an average commercial building cleaning and

maintenance program. Comply with manufacturer's written instructions.

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

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

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

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

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

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

Sweep concrete floors broom clean in unoccupied spaces.

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

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

Remove labels that are not permanent.
Touch up and otherwise repair and restore marred, exposed finishes and
surfaces. Replace finishes and surfaces that cannot be satisfactorily repaired or

restored or that already show evidence of repair or restoration.

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

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

Replace parts subject to unusual operating conditions.

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

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

CLOSEOUT PROCEDURES
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0. Clean ducts, blowers, and coils if units were operated without filters during
construction.
p- Leave Project clean and ready for occupancy.
C.  Comply with safety standards for cleaning. Do not burn waste materials. Do not bury debris

or excess materials on Owner's property. Do not discharge volatile, harmful, or dangerous
materials into drainage systems. Remove waste materials from Project site and dispose of
lawfully.

END OF SECTION
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SECTION 01782
OPERATION AND MAINTENANCE DATA
PART 1 GENERAL
1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY

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

1. Operation and maintenance documentation directory.

2. Emergency manuals.

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

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

B.  Related Sections include the following:

1. Division 1 Section "Submittal Procedures” for submitting copies of submittals for
operation and maintenance manuals.

2. Division 1 Section "Closeout Procedures" for submitting operation and maintenance
manuals.
3. Divisions 2 through 16 Sections for specific operation and maintenance manual

requirements for products in those Sections.
1.3 DEFINITIONS

A.  System: An organized collection of parts, equipment, or subsystems united by regular
interaction.

B.  Subsystem: A portion of a system with characteristics similar to a system.
1.4 SUBMITTALS

A.  Final Submittal: Submit 2 copies of each manual in final form at least 15 days before final
inspection. Engineer will return copy with comments within 7 days after final inspection.

1. Correct or modify each manual to comply with Engineers comments. Submit the
corrected manual in the form of 3 paper copies and 1 digital copy on CD within 15
days of receipt of Engineer’s comments.

OPERATION AND MAINTENANCE DATA
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1.5 COORDINATION
A.  Where operation and maintenance documentation includes information on installations by
more than one factory-authorized service representative, assemble and coordinate
information furnished by representatives and prepare manuals.
PART 2 PRODUCTS
2.1 OPERATION AND MAINTENANCE DOCUMENTATION DIRECTORY
A.  Organization: Include a section in the directory for each of the following:
1. List of documents.
2. List of systems.
3. List of equipment.

4, Table of contents.

B.  List of Systems and Subsystems: List systems alphabetically. Include references to
operation and maintenance manuals that contain information about each system.

C.  List of Equipment: List equipment for each system, organized alphabetically by system.
For pieces of equipment not part of system, list alphabetically in separate list.

D. Tables of Contents: Include a table of contents for each emergency, operation, and
maintenance manual.

E.  Identification: . In the documentation directory and in each operation and maintenance
manual, identify each system, subsystem, and piece of equipment with the same designation
used in the Contract Documents. If no designation exists, assign a designation according to
ASHRAE Guideline 4, "Preparation of Operating and Maintenance Documentation for
Building Systems."

22 MANUALS, GENERAL
A.  Organization: Unless otherwise indicated, organize each manual into a separate section for
each system and subsystem, and a separate section for each piece of equipment not part of a
system. Each manual shall contain the following materials, in the order listed:
1. Title page.
2. Table of contents.

3. Manual contents.

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

1. Subject matter included in manual.

OPERATION AND MAINTENANCE DATA
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Name and address of Project.

Name and address of Owner,

Date of submittal.

Name, address, and telephone number of Contractor.
Name and address of Engineers.

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

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

1.

If operation or maintenance documentation requires more than one volume to
accommodate data, include comprehensive table of contents for all volumes in each
volume of the set.

D.  Manual Contents: Organize into sets of manageable size. Arrange contents alphabetically
by system, subsystem, and equipment. If possible, assemble instructions for subsystems,
equipment, and components of one system into a single binder.

1.

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

a. If two or more binders are necessary to accommodate data of a system,
organize data in each binder into groupings by subsystem and related
components. Cross-reference other binders if necessary to provide essential
information for proper operation or maintenance of equipment or system.

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

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

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

Supplementary Text: Prepared on 8-1/2-by-11-inch, 20-1b/sq. ft. white bond paper.

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

OPERATION AND MAINTENANCE DATA
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a. If oversize drawings are necessary, fold drawings to same size as text pages and

use as foldouts.
23 EMERGENCY MANUALS
A.  Content: Organize manual into a separate section for each of the following:
1. Type of emergency.
2. Emergency instructions.
3. Emergency procedures.

B.  Type of Emergency: Where applicable for each type of emergency indicated below, include
instructions and procedures for each system, subsystem, piece of equipment, and component:

1. Fire.
2. Flood.
3. Gas leak.

4, Water leak.
5. Power failure.

6. Water outage.

7. System, subsystem, or equipment failure.
8. Chemical release or spill.
C. Emergency Instructions: Describe and explain warnings, trouble indications, error

messages, and similar codes and signals. Include responsibilities of Owner's operating
personnel for notification of Installer, supplier, and manufacturer to maintain warranties.

D.  Emergency Procedures: Include the following, as applicable:

1. Instructions on stopping.

2. Shutdown instructions for each type of emergency.

3. Operating instructions for conditions outside normal operating limits.
4. Required sequences for electric or electronic systems.

5. Special operating instructions and procedures.

24 OPERATION MANUALS
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Content: In addition to requirements in this Section, include operation data required in
individual Specification Sections and the following information:

1.

2.

9.

10.

System, subsystem, and equipment descriptions.

Performance and design criteria if Contractor is delegated design responsibility.
Operating standards.

Operating procedures.

Operating logs.

Wiring diagrams.

Control diagrams.

Piped system diagrams.

Precautions against improper use.

License requirements including inspection and renewal dates.

Descriptions: Include the following:

1.

2.

8.

9.

Product name and model number.

Manufacturer's name.

Equipment identification with serial number of each component.
Equipment function.

Operating characteristics.

Limiting conditions.

Performance curves.

Engineering data and tests.

Complete nomenclature and number of replacement parts.

Operating Procedures: Include the following, as applicable:

1.

2.

3.

Startup procedures.
Equipment or system break-in procedures.

Routine and normal operating instructions.

OPERATION AND MAINTENANCE DATA
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4. Regulation and control procedures.
S. Instructions on stopping.
6. Normal shutdown instructions.
7. Seasonal and weekend operating instructions.
8. Required sequences for electric or electronic systems.
9. Special operating instructions and procedures.

25

A.

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

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

SYSTEMS AND EQUIPMENT MAINTENANCE MANUAL

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

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

Manufacturers' Maintenance Documentation: Manufacturers' maintenance documentation
including the following information for each component part or piece of equipment:

1. Standard printed maintenance instructions and bulletins.

2. Drawings, diagrams, and instructions required for maintenance, including disassembly
and component removal, replacement, and assembly.

3. Identification and nomenclature of parts and components.
4. List of items recommended to be stocked as spare parts.

Maintenance Procedures: Include the following information and items that detail essential
maintenance procedures:

1. Test and inspection instructions.
2. Troubleshooting guide.

3. Precautions against improper maintenance.

OPERATION AND MAINTENANCE DATA
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4. Disassembly; component removal, repair, and replacement; and reassembly
instructions. ‘

5. Aligning, adjusting, and checking instructions.
6. Demonstration and tfaining videotape, if available.

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

1. Scheduled Maintenance and Service: Tabulate actions for daily, weekly, monthly,
quarterly, semiannual, and annual frequencies.

2. Maintenance and Service Record: Include manufacturers' forms for recording
maintenance.
F. Spare Parts List and Source Information: Include lists of replacement and repair parts, with

parts identified and cross-referenced to manufacturers' maintenance documentation and local
sources of maintenance materials and related services.

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

H.  Warranties and Bonds: Include copies of warranties and bonds and lists of circumstances
and conditions that would affect validity of warranties or bonds.

1. Include procedures to follow and required notifications for warranty claims.
PART 3 EXECUTION
3.1 MANUAL PREPARATION

A.  Operation and Maintenance Documentation Directory: Prepare a separate manual that
provides an organized reference to emergency, operation, and maintenance manuals.

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

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

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

1. Engage a factory-authorized service representative to assemble and prepare
information for each system, subsystem, and piece of equipment not part of a system.

OPERATION AND MAINTENANCE DATA
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2. Prepare a separate manual for each system and subsystem, in the form of an

instructional manual for use by Owner's operating personnel.
y p gp

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

1. Prepare supplementary text if manufacturers' standard printed data are not available
and where the information is necessary for proper operation and maintenance of
equipment or systems.

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

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

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

END OF SECTION
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SECTION 03301

CAST-IN-PLACE CONCRETE

PART 1 GENERAL
1.1 RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 1 Specification Sections, apply to this Section.
1.2 SUMMARY
A.  This Section specifies cast-in-place concrete, including reinforcement, concrete materials,
mix design, placement procedures, and finishes.
1.3 SUBMITTALS
A.  General: In addition to the following, comply with submittal requirements in ACI 301.
B.  Product Data: For each type of manufactured material and product indicated.
C.  Design Mixes: For each concrete mix.
14 QUALITY ASSURANCE
A.  Installer Qualifications: An experienced installer who has completed concrete work similar
in material, design, and extent to that indicated for this Project and whose work has resulted
in construction with a record of successful in-service performance.
B.  Manufacturer Qualifications: A firm experienced in manufacturing ready-mixed concrete
products complying with ASTM C 94 requirements for production facilities and equipment.
C. Source Limitations: Obtain each type of cement of the same brand from the same
manufacturer's plant, each aggregate from one source, and each admixture from the same
manufacturer.
D. Comply with ACI 301, "Specification for Structural Concrete," including the following,

unless modified by the requirements of the Contract Documents.

1. General requirements, including submittals, quality assurance, acceptance of
structure, and protection of in-place concrete.

2. Formwork and form accessories.

3. Steel reinforcement and supports.

4, Concrete mixtures.

5. Handling, placing, and constructing concrete.

CAST-IN-PLACE CONCRETE
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PART 2

PRODUCTS

2.1 FORMWORK

A.

Furnish formwork and form accessories according to ACI 301.

2.2 STEEL REINFORCEMENT

A

Reinforcing Bars: ASTM A 615/A 615M, Grade 60, deformed.

23 CONCRETE MATERIALS

Portland Cement: ASTM C 150, Types I or II.

Normal-Weight Aggregate: ASTM C 33, uniformly graded, not exceeding 1-1/2-inch
nominal size.

Water: Potable and complying with ASTM C 94.

24 ADMIXTURES

General: Admixtures certified by manufacturer to contain not more than 0.1% water-
soluble chloride ions by mass of cement and to be compatible with other admixtures. Do
not use admixtures containing calcium chloride.

Air-Entraining Admixture: ASTM C 260.

Water-Reducing and Accelerating Admixture: ASTM C 494, Type E.

25 RELATED MATERIALS

A.

Fine-Graded Granular Material: Clean mixture of crushed stone, crushed gravel, and
manufactured or natural sand; ASTM D 448, Size 10, with 100% passing a No. 4 sieve and
10 to 30% passing a No. 100 sieve; complying with deleterious substance limits of
ASTM C 33 for fine aggregates.

Joint-Filler Strips: ASTM D 1751, asphalt-saturated cellulosic fiber, or ASTM D 1752,
cork or self-expanding cork.

2.6 CURING MATERIALS

A.

B.

Moisture-Retaining Cover: ASTM C 171, polyethylene film or white burlap-polyethylene
sheet.

Water: Potable.

2.7 CONCRETE MIXES

A.

Comply with ACI 301 requirements for concrete mixtures.

CAST-IN-PLACE CONCRETE
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Prepare design mixes, proportioned according to ACI301, for normal-weight concrete

determined by either laboratory trial mix or field test data bases, as follows:

1. Compressive Strength (28 Days): 3000 psi.

2. Slump: 4 inches.

Add air-entraining admixture at manufacturer's prescribed rate to result in concrete at point

of placement having an air content of 2.5 to 4.5%.

1. Air content of trowel-finished concrete floors shall not exceed 3.0%.

CONCRETE MIXING

Ready-Mixed Concrete: Comply with ASTM C 94.

1. When air temperature is between 85 and 90°F, reduce mixing and delivery time from
1-1/2 hours to 75 minutes; when air temperature is above 90°F, reduce mixing and
delivery time to 60 minutes.

2. Provide batch ticket for each batch discharged and used in the Work, indicating
Project identification name and number, date, mix type, mix time, quantity, and
amount of water added. Record approximate location of final deposit in structure.

EXECUTION
FORMWORK
Design, construct, erect, shore, brace, and maintain formwork according to ACI 301.
STEEL REINFORCEMENT
Comply with CRSI's "Manual of Standard Practice" for fabricating, placing, and supporting
reinforcement.
JOINTS

General: Construct joints true to line with faces perpendicular to surface plane of concrete.

Construction Joints: Locate and install so as not to impair strength or appearance of

concrete, at locations indicated.

Isolation Joints: Install joint-filler strips at junctions with slabs-on-grade and vertical

surfaces, such as column pedestals, foundation walls, existing concrete, and other locations,
as indicated.

1. Extend joint fillers full width and depth of joint, terminating flush with finished
concrete surface, unless otherwise indicated.

CAST-IN-PLACE CONCRETE
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D.  Contraction (Control) Joints in Slabs-on-Grade: Form weakened-plane contraction joints,
sectioning concrete into areas as indicated. Construct contraction joints for a depth equal to
at least one-fourth of the concrete thickness, as follows:

1. Grooved Joints: Form contraction joints after initial floating by grooving and
finishing each edge of joint with groover tool to a radius of 1/8 inch. Repeat
grooving of contraction joints after applying surface finishes. Eliminate groover
marks on concrete surfaces. ‘

34 CONCRETE PLACEMENT

A.  Comply with recommendations in ACI304R for measuring, mixing, transporting, and
placing concrete.

B. Do not add water to concrete during delivery, at Project site, or during placement.
C.  Consolidate concrete with mechanical vibrating equipment.
3.5 FINISHING FORMED SURFACES

A.  Smooth-Formed Finish: As-cast concrete texture imparted by form-facing material,
arranged in an orderly and symmetrical manner with a minimum of seams. Repair and patch
tie holes and defective areas. Completely remove fins and other projections.

B.  Related Unformed Surfaces: At tops of walls, horizontal offsets, and similar unformed
surfaces adjacent to formed surfaces, strike off smooth and finish with a texture matching
adjacent formed surfaces. Continue final surface treatment of formed surfaces uniformly
across adjacent unformed surfaces, unless otherwise indicated.

3.6 FINISHING UNFORMED SURFACES

A.  General: Comply with ACI 302.1R for screeding, restraightening, and finishing operations
for concrete surfaces. Do not wet concrete surfaces.

B.  Screed surfaces with a straightedge and strike off. Begin initial floating using bull floats or
darbies to form a uniform and open-textured surface plane before excess moisture or
bleedwater appears on the surface.

1. Do not further disturb surfaces before starting finishing operations.

C.  Float Finish: Apply float finish to surfaces to surfaces to receive trowel finish, and to floor
and slab surfaces to be covered with fluid-applied or sheet waterproofing, built-up or
membrane roofing, or sand-bed terrazzo.

D.  Trowel Finish: Apply a hard trowel finish to surfaces indicated and to floor and slab
surfaces exposed to view.

3.7 TOLERANCES

CAST-IN-PLACE CONCRETE
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A.

3.8

3.9

A.

3.10

A

Comply with ACI 117, "Specifications for Tolerances for Concrete Construction and
Materials."

CONCRETE PROTECTION AND CURING

General: Protect freshly placed concrete from premature drying and excessive cold or hot
temperatures.  Comply with ACI306.1 for cold-weather protection, and follow
recommendations in ACI 305R for hot-weather protection during curing.

Evaporation Retarder: Apply evaporation retarder to concrete surfaces if hot, dry, or windy
conditions cause moisture loss approaching 0.2 1b/sq. ft. x h before and during finishing
operations. Apply according to manufacturer's written instructions after placing, screeding,

~ and bull floating or darbying concrete, but before float finishing.

Begin curing after finishing concrete, but not before free water has disappeared from
concrete surface.

Curing Methods: Cure formed and unformed concrete for at least seven days by moisture
curing, moisture-retaining-cover curing, curing compound, or a combination of these as
follows:

1. Moisture Curing: Keep surfaces continuously moist for not less than seven days with
the following materials:

a. Water.
b. Continuous water-fog spray.

c. Absorptive cover, water saturated and kept continuously wet. Cover concrete
surfaces and edges with 12-inch lap over adjacent absorptive covers.

2. Moisture-Retaining-Cover Curing: Cover concrete surfaces with moisture-retaining
cover for curing concrete, placed in widest practicable width, with sides and ends
lapped at least 12 inches, and sealed by waterproof tape or adhesive. Immediately
repair any holes or tears during curing period using cover material and waterproof
tape.

FIELD QUALITY CONTROL

Testing Agency: Engage a qualified independent testing and inspecting agency to sample
materials, perform tests, and submit test reports during concrete placement according to
requirements specified in this Article. Perform tests according to ACI 301.

REPAIRS

Remove and replace concrete that does not comply with requirements in this Section.

END OF SECTION
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SECTION 15050

BASIC MECHANICAL MATERIALS AND METHODS

PART 1 GENERAL
1.1 RELATED DOCUMENTS
A.  Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 1 Specification Sections, apply to this Section.
1.2 SUMMARY
A.  This Section includes the following:
1. Piping materials and installation instructions common to most piping systems.
2. Dielectric fittings.
3. Mechanical sleeve seals.
4. Sleeves.
5. Escutcheons.
6. Grout.
7. Mechanical demolition.
8. Equipment installation requirements common to equipment sections.
9. Painting and finishing.
10.  Concrete bases.
11.  Supports and anchorages.
1.3 DEFINITIONS
A.  Finished Spaces: Spaces other than mechanical and electricai equipment rooms, furred
spaces, pipe and duct shafts, unheated spaces immediately below roof, spaces above ceilings,
unexcavated spaces, crawlspaces, and tunnels.
B.  Exposed, Interior Installations: Exposed to view indoors. Examples include finished
occupied spaces and mechanical equipment rooms.
C.  Exposed, Exterior Installations: Exposed to view outdoors or subject to outdoor ambient
temperatures and weather conditions. Examples include rooftop locations.
D.  Concealed, Interior Installations: Concealed from view and protected from physical contact

by building occupants. Examples include above ceilings and in duct shafts.

BASIC MECHANICAL MATERIALS AND METHODS
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Concealed, Exterior Installations: Concealed from view and protected from weather
conditions and physical contact by building occupants but subject to outdoor ambient
temperatures. Examples include installations within unheated shelters.

The following are industry abbreviations for plastic materials:

1. ABS: Acrylonitrile-butadiene-styrene plastic.

2. CPVC: Chlorinated polyvinyl chloride plastic.

3. PE: Polyethylene plastic.

4. PVC: Polyvinyl chloride plastic.

The following are industry abbreviations for rubber materials:

1. EPDM: Ethylene-propylene-diene terpolymer rubber.

SUBMITTALS

Product Data: For the following:
1. Dielectric fittings.

2. Mechanical sleeve seals.

QUALITY ASSURANCE

Electrical Characteristics for Mechanical Equipment: Equipment of higher electrical
characteristics may be furnished provided such proposed equipment is approved in writing
and connecting electrical services, circuit breakers, and conduit sizes are appropriately
modified. If minimum energy ratings or efficiencies are specified, equipment shall comply
with requirements.

DELIVERY, STORAGE, AND HANDLING

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

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

COORDINATION

Arrange for pipe spaces, chases, slots, and openings in building structure during progress of
construction, to allow for mechanical installations.

Coordinate installation of required supporting devices and set sleeves in poured-in-place
concrete and other structural components as they are constructed.

BASIC MECHANICAL MATERIALS AND METHODS
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C.  Coordinate requirements for access panels and doors for mechanical items requiring access
that are concealed behind finished surfaces.
PART2 PRODUCTS
2.1 MANUFACTURERS

A. In other Part2 articles where subparagraph titles below introduce lists, the following
requirements apply for product selection:

1. Manufacturers: Subject to compliance with requirements, provide products by the
manufacturers specified.
22 PIPE, TUBE, AND FITTINGS

A.  Refer to individual Division 15 piping Sections for pipe, tube, and fitting materials and
joining methods.

B.  Pipe Threads: ASME B1.20.1 for factory-threaded pipe and pipe fittings.

23 JOINING MATERIALS

A.  Refer to individual Division 15 piping Sections for special joining materials not listed below.

B.  Pipe-Flange Gasket Materials: Suitable for chemical and thermal conditions of piping
system contents.

1. ASME B16.21, nonmetallic, flat, asbestos-free, 1/8-inch maximum thickness unless
thickness or specific material is indicated.
a. Full-Face Type: For flat-face, Class 125, cast-iron and cast-bronze flanges.
b. Narrow-Face Type: For raised-face, Class 250, cast-iron and steel flanges.

2. AWWA C110, rubber, flat face, 1/8 inch thick, unless otherwise indicated; and full-
face or ring type, unless otherwise indicated.

C.  Flange Bolts and Nuts: ASME B18.2.1, carbon steel, unless otherwise indicated.

D.  Solder Filler Metals: ASTM B 32, lead-free alloys. Include water-flushable flux according
to ASTM B 813,

E.  Brazing Filler Metals: AWS A5.8, BCuP Series, copper-phosphorus alloys for general-duty
brazing, unless otherwise indicated; and AWS A5.8, BAgl, silver alloy for refrigerant
piping, unless otherwise indicated.

F.  Welding Filler Metals: Comply with AWS D10.12 for welding materials appropriate for

wall thickness and chemical analysis of steel pipe being welded.

BASIC MECHANICAL MATERIALS AND METHODS
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2.4 DIELECTRIC FITTINGS

A.  Description: Combination fitting of copper alloy and ferrous materials with threaded,
solder-joint, plain, or weld-neck end connections that match piping system materials.

B.  Insulating Material: Suitable for system fluid, pressure, and temperature.

C.  Dielectric Unions: Factory-fabricated, union assembly, for 250-psig minimum working
pressure at 180°F.

1. Manufacturers:
a. Capitol Manufacturing Co.
b. Eclipse, Inc.
c. Epco Sales, Inc.
d. Or approved equal.

D.  Dielectric Flanges: Factory-fabricated, companion-flange assembly, for 150- or 300-psig
minimum working pressure as required to suit system pressures.

1. Manufacturers:
a. Capitol Manufacturing Co.
b. Epco Sales, Inc.
c. Or approved equal.
E.  Dielectric-Flange Kits: Companion-flange assembly for field assembly. Include flanges,

full-face- or ring-type neoprene or phenolic gasket, phenolic or polyethylene bolt sleeves,
phenolic washers, and steel backing washers.

1. Manufacturers:
a. Calpico, Inc.
b. Pipeline Seal and Insulator, Inc.
c. Or approved equal.
2. Separate companion flanges and steel bolts and nuts shall have 150- or 300-psig

minimum working pressure where required to suit system pressures.

F. Dielectric Couplings: Galvanized-steel coupling with inert and noncorrosive, thermoplastic
lining; threaded ends; and 300-psig minimum working pressure at 225°F.

1. Manufacturers:

BASIC MECHANICAL MATERIALS AND METHODS
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a. Calpico, Inc.
b. Lochinvar Corp.

c. Or approved equal.

G.  Dielectric Nipples: Electroplated steel nipple with inert and noncorrosive, thermoplastic
lining; plain, threaded, or grooved ends; and 300-psig minimum working pressure at 225°F.

1. Manufacturers:
a. Perfection Corp.
b. Precision Plumbing Products, Inc.
c. Victaulic Co. of America.
d. Or approved equal.
25 MECHANICAL SLEEVE SEALS

A.  Description: Modular sealing element unit, designed for field assembly, to fill annular space
between pipe and sleeve.,

1. Manufacturers:
a. Calpico, Inc.
b. Metraflex Co.
c. Pipeline Seal and Insulator, Inc.
d. Or approved equal.

2. Sealing Elements: EPDM interlocking links shaped to fit surface of pipe. Include
type and number required for pipe material and size of pipe.

3. Pressure Plates: Plastic. Include two for each sealing element.

4, Connecting Bolts and Nuts: Carbon steel with corrosion-resistant coating of length
required to secure pressure plates to sealing elements. Include one for each sealing
clement.

2.6 SLEEVES

A.  Galvanized-Steel Sheet: 0.0239-inch minimum thickness; round tube closed with welded
longitudinal joint.

B.  CastIron: Cast or fabricated "wall pipe" equivalent to ductile-iron pressure pipe, with plain

ends and integral waterstop, unless otherwise indicated.

BASIC MECHANICAL MATERIALS AND METHODS
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C. Stack Sleeve Fittings: Manufactured, cast-iron sleeve with integral clamping flange.
Include clamping ring and bolts and nuts for membrane flashing.

1. Underdeck Clamp: Clamping ring with set screws.
27 ESCUTCHEONS
A.  Description: Manufactured wall and ceiling escutcheons and floor plates, with an ID to
closely fit around pipe, tube, and insulation of insulated piping and an OD that completely

covers opening.

1. Finish: Polished chrome-plated wherer exposed to view in finished spaces, otherwise
Rough brass finish,

B.  One-Piece, Deep-Pattern Type: Deep-drawn, box-shaped brass.

C.  One-Piece, Cast-Brass Type: With set screw.

D.  Split-Casting, Cast-Brass Type: With concealed hinge and set screw.
2.8 GROUT

A.  Description: ASTM C 1107, Grade B, nonshrink and nonmetallic, dry hydraulic-cement
grout.

1. Characteristics: Post-hardening, volume-adjusting, nonstaining, noncorrosive,
nongaseous, and recommended for interior and exterior applications.

2. Design Mix: 5000-psi, 28-day compressive strength.
3. Packaging: Premixed and factory packaged.

PART 3 EXECUTION

3.1 MECHANICAL DEMOLITION

A.  Refer to Division 1 Sections "Cutting and Patching" and "Selective Demolition" for general
demolition requirements and procedures.

B.  Disconnect, demolish, and remove mechanical systems, equipment, and components
indicated to be removed.

1. Piping to Be Removed: Remove portion of piping indicated to be removed and cap or
plug remaining piping with same or compatible piping material.

2. Piping to Be Abandoned in Place: Drain piping and cap or plug piping with same or
compatible piping material.

3. Ducts to Be Removed: Remove portion of ducts indicated to be removed and plug

remaining ducts with same or compatible ductwork material.

BASIC MECHANICAL MATERIALS AND METHODS
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4. Ducts to Be Abandoned in Place: Cap or plug ducts with same or compatible
ductwork material.

5. Equipment to Be Removed: Disconnect and cap services and remove equipment.

6. Equipment to Be Removed and Reinstalled: Disconnect and cap services and remove,
clean, and store equipment; when appropriate, reinstall, reconnect, and make
equipment operational.

7. Equipment to Be Removed and Salvaged: Disconnect and cap services and remove
equipment and deliver to Qwner.

If pipe, insulation, or equipment to remain is damaged in appearance or is unserviceable,
remove damaged or unserviceable portions and replace with new products of equal capacity
and quality.

Existing ceiling and duct mounted smoke detectors shall remain. Protect all fire alarm and
fire sprinkler components throughout construction.

PIPING SYSTEMS - COMMON REQUIREMENTS

Install piping according to the following requirements and Division 15 Sections specifying
piping systems.

Drawing plans, schematics, and diagrams indicate general location and arrangement of
piping systems. Indicated locations and arrangements were used to size pipe and calculate
friction loss, expansion, pump sizing, and other design considerations. Install piping as
indicated unless deviations to layout are approved on Coordination Drawings.

Install piping in concealed locations, unless otherwise indicated and except in equipment
rooms and service areas.

Install piping indicated to be exposed and piping in equipment rooms and service areas at
right angles or parallel to building walls. Diagonal runs are prohibited unless specifically
indicated otherwise.

Install piping above accessible ceilings to allow sufficient space for ceiling panel removal.
Install piping to permit valve servicing.

Install piping at slopes to allow for system draining.

Install piping free of sags and bends.

Install fittings for changes in direction and branch connections.

Install piping to allow application of insulation.

Select system components with pressure rating equal to or greater than system operating
pressure.

BASIC MECHANICAL MATERIALS AND METHODS
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L.  Install escutcheons for penetrations of walls, ceilings, and floors.
M.  Sleeves are not required for core-drilled holes.

N. Install sleeves for pipes passing through concrete and masonry walls, gypsum-board or
plaster partitions, and concrete floor and roof slabs. '

1. Cut sleeves to length for mounting flush with both surfaces.

a. Exception: Extend sleeves installed in floors of mechanical equipment areas or
other wet areas 2 inches above finished floor level. Extend cast-iron sleeve
fittings below floor slab as required to secure clamping ring if ring is specified.

2. Install sleeves that are large enough to provide 1/4-inch annular clear space between
sleeve and pipe or pipe insulation. Use the following sleeve materials:

a. Seal space outside of sleeve fittings with grout.

3. Seal annular space between sleeve and pipe or pipe insulation, using joint sealants
appropriate for size, depth, and location of joint.

O.  Exterior-Wall Pipe Penetrations: Core-drill opening in wall. Seal pipe penetrations using
mechanical sleeve seals. Select sleeve size to allow for 1-inch annular clear space between
pipe and sleeve for installing mechanical sleeve seals.

1. Mechanical Sleeve Seal Installation: Select type and number of sealing elements
required for pipe material and size. Position pipe in center of sleeve. Assemble
mechanical sleeve seals and install in annular space between pipe and sleeve. Tighten
bolts against pressure plates that cause sealing elements to expand and make
watertight seal.

P. Fire-Barrier Penetrations: Maintain indicated fire rating of walls, partitions, ceilings, and
floors at pipe penetrations. Seal pipe penetrations with firestop materials. Verify locations
of fire rated walls.

Verify final equipment locations for roughing-in.

Refer to equipment specifications in other Sections of these Specifications for roughing-in
requirements.

33 PIPING JOINT CONSTRUCTION

A. Join pipe and fittings according to the following requirements and Division 15 Sections
specifying piping systems.

B.  Ream ends of pipes and tubes and remove burrs. Bevel plain ends of steel pipe.

C. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before
assembly.

BASIC MECHANICAL MATERIALS AND METHODS
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D.  Soldered Joints: Apply ASTM B 813, water-flushable flux, unless otherwise indicated, to
tube end. Construct joints according to ASTM B 828 or CDA's "Copper Tube Handbook,"
using lead-free solder alloy complying with ASTM B 32.

E.  Brazed Joints: Construct joints according to AWS's "Brazing Handbook," "Pipe and Tube"
Chapter, using copper-phosphorus brazing filler metal complying with AWS A5.8.

F. Threaded Joints: Thread pipe with tapered pipe threads according to ASME B1.20.1. Cut
threads full and clean using sharp dies. Ream threaded pipe ends to remove burrs and
restore full ID. Join pipe fittings and valves as follows:

1. Apply appropriate tape or thread compound to external pipe threads unless dry seal
threading is specified.

2. Damaged Threads: Do not use pipe or pipe fittings with threads that are corroded or
damaged. Do not use pipe sections that have cracked or open welds.

G.  Welded Joints: Construct joints according to AWS D10.12, using qualified processes and
welding operators.

H.  Flanged Joints: Select appropriate gasket material, size, type, and thickness for service
application. Install gasket concentrically positioned. Use suitable lubricants on bolt threads.

3.4 PIPING CONNECTIONS
A.  Make connections according to the following, unless otherwise indicated:

1. Install unions, in piping NPS 2 and smaller, adjacent to each valve and at final
connection to each piece of equipment.

2. Install flanges, in piping NPS 2-1/2 and larger, adjacent to flanged valves and at final
connection to each piece of equipment.

3. Dry Piping Systems: Install dielectric unions and flanges to connect piping materials
of dissimilar metals.

4. Wet Piping Systems: Install dielectric coupling and nipple fittings to connect piping
materials of dissimilar metals.

35 EQUIPMENT INSTALLATION - COMMON REQUIREMENTS

A.  Install equipment to allow maximum possible headroom unless specific mounting heights
are not indicated.

B. Install equipment level and plumb, parallel and perpendicular to other building systems and
components in exposed interior spaces, unless otherwise indicated.

C.  Install mechanical equipment to facilitate service, maintenance, and repair or replacement of
components. Connect equipment for ease of disconnecting, with minimum interference to
other installations. Extend grease fittings to accessible locations.

BASIC MECHANICAL MATERIALS AND METHODS
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D, Install equipment to allow right of way for piping installed at required slope.

3.6 PAINTING

A.  Damage and Touchup: Repair marred and damaged factory-painted finishes with materials
and procedures to match original factory finish.

3.7 CONCRETE BASES

A.  Concrete Bases: Anchor equipment to concrete base according to equipment manufacturer's
written instructions and according to seismic codes at Project.

1. Construct concrete bases of dimensions indicated, but not less than 4 inches larger in
both directions than supported unit.

2. Install dowel rods to connect concrete base to concrete floor. Unless otherwise
indicated, install dowel rods on 18-inch centers around the full perimeter of the base.

3. Install epoxy-coated anchor bolts for supported equipment and anchor into structural
concrete floor.

4. Place and secure anchorage devices. Use supported equipment manufacturer's setting
drawings, templates, diagrams, instructions, and directions furnished with items to be
embedded.

5. Install anchor bolts to elevations required for proper attachment to supported
equipment.

6. Install anchor bolts according to anchor-bolt manufacturer's written instructions.

7. Use 3000-psi, 28-day compressive-strength concrete and reinforcement as specified in

Division 3 Section "Cast-in-Place Concrete".
3.8 ERECTION OF METAL SUPPORTS AND ANCHORAGES

A. Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and
elevation to support and anchor mechanical materials and equipment.

B.  Field Welding: Comply with AWS D1.1.

3.9 GROUTING

A. Mix and install grout for mechanical equipment base bearing surfaces, pump and other
equipment base plates, and anchors.

B.  Clean surfaces that will come into contact with grout.
C.  Provide forms as required for placement of grout.
D.  Avoid air entrapment during placement of grout.

BASIC MECHANICAL MATERIALS AND METHODS
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E.  Place grout, completely filling equipment bases.
F. Place grout on concrete bases and provide smooth bearing surface for equipment.
G.  Place grout around anchors. Cure placed grout.

END OF SECTION

BASIC MECHANICAL MATERIALS AND METHODS
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SECTION 15060
HANGERS AND SUPPORTS

PART 1 GENERAL
1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY

A.  This Section includes the following hangers and supports for mechanical system piping and
equipment:

1. Steel pipe hangers and supports.
2. Trapeze pipe hangers.
3. Metal framing systems.
4. Thermal-hanger shield inserts.
5. Fastener systems.
6. Pipe stands.
7. Equipment supports.
B.  Related Sections include the following:
1. Division 15 Section "Metal Ducts" for duct hangers and supports.
1.3 DEFINITIONS
A.  MSS: Manufacturers Standardization Society for the Valve and Fittings Industry Inc.

B.  Terminology: As defined in MSS SP-90, "Guidelines on Terminology for Pipe Hangers and
Supports."

1.4 PERFORMANCE REQUIREMENTS

A.  Design supports for multiple pipes, including pipe stands, capable of supporting combined
weight of supported systems, system contents, and test water.

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

C.  Design seismic-restraint hangers and supports for piping and equipment.

HANGERS AND SUPPORTS
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1.5 SUBMITTALS

A.  Product Data: For the following:

1.6

PART 2

2.1

22

1. Steel pipe hangers and supports.
2. Thermal-hanger shield inserts.
3. Powder-actuated fastener systems.

Shop Drawings: Signed and sealed by a qualified professional engineer. Show fabrication and
installation details and include calculations for the following:

1. Trapeze pipe hangers. Include Product Data for components.
2. Metal framing systems. Include Product Data for components.
3. Pipe stands. Include Product Data for components.

4, Equipment supports.

Welding certificates.

QUALITY ASSURANCE

Welding: Qualify procedures and personnel according to the following as applicable:

1. AWS D1.1, "Structural Welding Code--Steel.”

2. AWS D1.3, "Structural Welding Code--Sheet Steel.”

Concrete slabs above grade: Coordinate location of existing reinforcing in concrete slabs above

grade. Do not interfere with existing reinforcing. Do not core or penetrate the existing floor or

roof slabs without first determining the specific locations of the existing reinforcing.
PRODUCTS

MANUFACTURERS

In other Part 2 articles where titles below introduce lists, the following requirements apply to
product selection:

1. Manufacturers: Subject to compliance with requirements, provide products by one of the
manufacturers specified.

STEEL PIPE HANGERS AND SUPPORTS

Description: MSS SP-58, Types 1 through 58, factory-fabricated components. Refer to Part 3
"Hanger and Support Applications" Article for where to use specific hanger and support types.

Manufacturers:

HANGERS AND SUPPORTS
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2.5

1. B-Line Systems, Inc.; a division of Cooper Industries.
2. Grinnell Corp.

3. GS Metals Corp.

4, Tolco Inc.

5. Or approved equal.

Galvanized, Metallic Coatings: Pregalvanized or hot dipped.
Nonmetallic Coatings: Plastic coating, jacket, or liner.

Padded Hangers: Hanger with fiberglass or other pipe insulation pad or cushion for support of
bearing surface of piping.

TRAPEZE PIPE HANGERS

Description: MSS SP-69, Type 59, shop- or field-fabricated pipe-support assembly made from
structural-steel shapes with MSS SP-58 hanger rods, nuts, saddles, and U-bolts. ‘

ROOF PIPE SUPPORTS
Manufacturers:

1. Erico Caddy Pyramid.

2. Pipe Pier Support System.
3. Or Approved equal.

Description: Inorganic support system sleepers. Set in mastic and coordinate with existing
roofing manufacturer.

METAL FRAMING SYSTEMS

Description: MFMA-3, shop- or field-fabricated pipe-support assembly made of steel channels
and other components.

Manufacturers:

1. B-Line Systems, Inc.; a division of Cooper Industries.
2. GS Metals Corp.

3. Power-Strut Div.; Tyco International, Ltd.

4. Unistrut Corp.; Tyco International, Ltd.

5. Or approved equal.

HANGERS AND SUPPORTS
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C.  Coatings: Manufacturer's standard finish, unless bare metal surfaces are indicated.

D.  Nonmetallic Coatings: Plastic coating, jacket, or liner.
2.6 THERMAL-HANGER SHIELD INSERTS

A.  Description: 100-psig- minimum, compressive-strength insulation insert encased in sheet
metal shield.

B.  Manufacturers;
I. Carpenter & Paterson, Inc.
2. PHS Industries, Inc.
3. Pipe Shields, Inc.
4. Value Engineered Products, Inc.
5. Or approved equal.

C.  Insulation-Insert Material for Cold Piping: ASTM C 552, Type II cellular glass with vapor
barrier.

D.  For Trapeze or Clamped Systems: Insert and shield shall cover entire circumference of pipe.
E. For Clevis or Band Hangers: Insert and shield shall cover lower 180° of pipe.

F. Insert Length: Extend 2 inches beyond sheet metal shield for piping operating below
ambient air temperature.

27 FASTENER SYSTEMS
A.  Powder-Actuated Fasteners: Threaded-steel stud, for use in hardened portland cement concrete
with pull-out, tension, and shear capacities appropriate for supported loads and building
materials where used.
1. Manufacturers:
a. Hilti, Inc.
b. ITW Ramset/Red Head.
c. MKT Fastening, LLC.
d. Or approved equal.
B.  Mechanical-Expansion Anchors: Insert-wedge-type zinc-coated steel, for use in hardened

portland cement concrete with pull-out, tension, and shear capacities appropriate for supported
loads and building materials where used.
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1. Manufacturers:
a. B-Line Systems, Inc.; a division of Cooper Industries.
b. Hilti, Inc.
c. ITW Ramset/Red Head.
d. MKT Fastening, LLC.
e. Or approved equal.
2.8 PIPE STAND FABRICATION

Pipe Stands, General: Shop or field-fabricated assemblies made of manufactured corrosion-
resistant components to support roof-mounted or floor mounting piping.

Compact Pipe Stand: One-piece plastic unit with integral-rod-roller, pipe clamps, or V-shaped
cradle to support pipe, for roof installation without membrane penetration.

1. Manufacturers:
a. ERICO/Michigan Hanger Co.
b. MIRO Industries.
c. Or approved equal.

High-Type, Single-Pipe Stand: Assembly of base, vertical and horizontal members, and pipe
support, for roof installation without membrane penetration.

1. Manufacturers:
a. ERICO/Michigan Hanger Co.
b. MIRO Industries.
c. Portable Pipe Hangers.

d. Or approved-equal.

2. Base: Plastic or Stainless steel.

3. Vertical Members: Two or more cadmium-plated-steel or stainless-steel, continuous-
thread rods.

4. Horizontal Member: Cadmium-plated-steel or stainless-steel rod with plastic or stainless-

steel, roller-type pipe support.

High-Type, Multiple-Pipe Stand: Assembly of bases, vertical and horizontal members, and pipe
supports, for roof installation without membrane penetration.

HANGERS AND SUPPORTS
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1. Bases: One or more plastic.
2. Vertical Members: Two or more protective-coated-steel channels.
3. Horizontal Member: Protective-coated-steel channel.

2.9

2.10

PART 3

3.1

4, Pipe Supports: Galvanized-steel, clevis-type pipe hangers or pipe clamp.
EQUIPMENT SUPPORTS

Description: Welded, shop- or field-fabricated equipment support made from structural-steel
shapes.

MISCELLANEOUS MATERIALS
Structural Steel: ASTM A 36/A 36M, steel plates, shapes, and bars; black and galvanized.

Grout: ASTM C 1107, factory-mixed and -packaged, dry, hydraulic-cement, nonshrink and
nonmetallic grout; suitable for interior and exterior applications.

1. Properties: Nonstaining, noncorrosive, and nongaseous.

2, Design Mix: 5000-psi, 28-day compressive strength.
EXECUTION

HANGER AND SUPPORT APPLICATIONS

Specific hanger and support requirements are specified in Sections specifying piping systems
and equipment.

Comply with MSS SP-69 for pipe hanger selections and applications that are not specified in
piping system Sections,

Use hangers and supports with galvanized, metallic coatings for piping and equipment that will
not have field-applied finish.

Use nonmetallic coatings on attachments for electrolytic protection where attachments are in
direct contact with copper tubing.

Use padded hangers for piping that is subject to scratching and piping above ceilings.

Horizontal-Piping Hangers and Supports: Unless otherwise indicated and except as specified in
piping system Sections, install the following types:

1. Adjustable, Steel Clevis Hangers (MSS Type 1): For suspension of noninsulated or
insulated stationary pipes, NPS 1/2 to NPS 30.

2. Yoke-Type Pipe Clamps (MSS Type 2): For suspension of 120 to 450°F pipes, NPS 4 to

NPS 16, requiring up to 4 inches of insulation.

HANGERS AND SUPPORTS
15060-6



County of Riverside Dedicated A/C for IT Rooms at

10.

11

12.

13.

14.

15.

16.

17.

18.

Riverside Center
Project FM08740000174

Carbon- or Alloy-Steel, Double-Bolt Pipe Clamps (MSS Type 3): For suspension of
pipes, NPS 3/4 to NPS 24, requiring clamp flexibility and up to 4 inches of insulation.

Steel Pipe Clamps (MSS Type 4): For suspension of cold and hot pipes, NPS 1/2 to
NPS 24, if little or no insulation is required.

Pipe Hangers (MSS Type 5): For suspension of pipes, NPS 1/2 to NPS 4, to allow off-
center closure for hanger installation before pipe erection.

Adjustable Swivel Split- or Solid-Ring Hangers (MSS Type 6): For suspension of
noninsulated stationary pipes, NPS 3/4 to NPS 8.

Adjustable, Steel Band Hangers (MSS Type7): For suspension of noninsulated
stationary pipes, NPS 1/2 to NPS 8.

Adjustable Band Hangers (MSS Type 9): For suspension of noninsulated stationary
pipes, NPS 1/2 to NPS 8.

Adjustable Swivel-Ring Band Hangers (MSS Type 10): For suspension of noninsulated
stationary pipes, NPS 1/2 to NPS 2.

Split Pipe-Ring with or without Turnbuckle-Adjustment Hangers (MSS Type 11). For
suspension of noninsulated stationary pipes, NPS 3/8 to NPS 8.

Extension Hinged or 2-Bolt Split Pipe Clamps (MSS Type 12): For suspension of
noninsulated stationary pipes, NPS 3/8 to NPS 3.

U-Bolts (MSS Type 24): For support of heavy pipes, NPS 1/2 to NPS 30.

Clips (MSS Type 26): For support of insulated pipes not subject to expansion or
contraction.

Pipe Saddle Supports (MSS Type 36): For support of pipes, NPS 4 to NPS 36, with steel
pipe base stanchion support and cast-iron floor flange.

Pipe Stanchion Saddles (MSS Type 37): For support of pipes, NPS 4 to NPS 36, with
steel pipe base stanchion support and cast-iron floor flange and with U-bolt to retain pipe.

Adjustable Pipe Saddle Supports (MSS Type 38): For stanchion-type support for pipes,
NPS 2-1/2 to NPS 36, if vertical adjustment is required, with steel pipe base stanchion
support and cast-iron floor flange.

Complete Pipe Rolls (MSS Type 44): For support of pipes, NPS2 to NPS 42, if
longitudinal movement caused by expansion and contraction might occur but vertical
adjustment is not necessary.

Pipe Roll and Plate Units (MSS Type 45): For support of pipes, NPS 2 to NPS 24, if
small horizontal movement caused by expansion and contraction might occur and vertical
adjustment is not necessary.
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Adjustable Pipe Roll and Base Units (MSS Type 46): For support of pipes, NPS 2 to
NPS 30, if vertical and lateral adjustment during installation might be required in addition
to expansion and contraction.

G.  Vertical-Piping Clamps: Unless otherwise indicated and except as specified in piping system
Sections, install the following types:

1.

Extension Pipe or Riser Clamps (MSS Type 8): For support of pipe risers, NPS 3/4 to
NPS 20.

Carbon- or Alloy-Steel Riser Clamps (MSS Type 42): For support of pipe risers,
NPS 3/4 to NPS 20, if longer ends are required for riser clamps.

H.  Hanger-Rod Attachments: Unless otherwise ihdicated and except as specified in piping system
Sections, install the following types:

1.

Steel Turnbuckles (MSS Type 13): For adjustment up to 6 inches for heavy loads.

2. Steel Clevises (MSS Type 14): For 120 to 450°F piping installations.
3. Swivel Turnbuckles (MSS Type 15): For use with MSS Type 11, split pipe rings.
4. Malleable-Iron Sockets (MSS Type 16): For attaching hanger rods to various types of
building attachments.
5. Steel Weldless Eye Nuts (MSS Type 17): For 120 to 450°F piping installations.
L. Building Attachments: Unless otherwise indicated and except as specified in piping system

Sections, install the following types:

1.

Steel or Malleable Concrete Inserts (MSS Type 18): For upper attachment to suspend
pipe hangers from concrete ceiling.

Top-Beam C-Clamps (MSS Type 19): For use under roof installations with bar-joist
construction to attach to top flange of structural shape.

Side-Beam or Channel Clamps (MSS Type 20): For attaching to bottom flange of beams,
channels, or angles.

Center-Beam Clamps (MSS Type 21): For attaching to center of bottom flange of beams.

Welded Beam Attachments (MSS Type 22): For attaching to bottom of beams if loads
are considerable and rod sizes are large.

C-Clamps (MSS Type 23): For structural shapes.

Top-Beam Clamps (MSS Type 25): For top of beams if hanger rod is required tangent to
flange edge.

Side-Beam Clamps (MSS Type 27): For bottom of steel I-beams.
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9. Steel-Beam Clamps with Eye Nuts (MSS Type 28): For attaching to bottom of steel I-

beams for heavy loads.

10. Linked-Steel Clamps with Eye Nuts (MSS Type 29): For attaching to bottom of steel I-
beams for heavy loads, with link extensions.

11. Malleable Beam Clamps with Extension Pieces (MSS Type 30): For attaching to
structural steel.

12.  Welded-Steel Brackets: For support of pipes from below, or for suspending from above
by using clip and rod. Use one of the following for indicated loads:

a. Light (MSS Type 31): 750 1b.
b. Medium (MSS Type 32): 1500 1b.
c. Heavy (MSS Type 33): 3000 1b.
13.  Side-Beam Brackets (MSS Type 34): For sides of steel or wooden beams.
14.  Plate Lugs (MSS Type 57): For attaching to steel beams if flexibility at beam is required.

15. Horizontal Travelers (MSS Type 58): For supporting piping systems subject to linear
horizontal movement where headroom is limited.

J. Saddles and Shields: Unless otherwise indicated and except as specified in piping system
Sections, install the following types:

1. Steel Pipe-Covering Protection Saddles (MSS Type 39): To fill interior voids with
insulation that matches adjoining insulation.

2. Protection Shields (MSS Type 40): Of length recommended in writing by manufacturer
to prevent crushing insulation.

3. Thermal-Hanger Shield Inserts: For supporting insulated pipe.

K.  Spring Hangers and Supports: Unless otherwise indicated and except as specified in piping
system Sections, install the following types:

1. Restraint-Control Devices (MSS Type 47): Where indicated to control piping movement.

2. Spring Cushions (MSS Type 48): For light loads if vertical movement does not exceed
1-1/4 inches.

3. Spring-Cushion Roll Hangers (MSS Type 49): For equipping Type 41 roll hanger with
springs. ‘

4, Spring Sway Braces (MSS Type 50): To retard sway, shock, vibration, or thermal
expansion in piping systems.

‘ HANGERS AND SUPPORTS
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5. Variable-Spring Hangers (MSS Type 51): Preset to indicated load and limit variability
factor to 25% to absorb expansion and contraction of piping system from hanger.

6. Variable-Spring Base Supports (MSS Type 52): Preset to indicated load and limit
variability factor to 25% to absorb expansion and contraction of piping system from base
support.

7. Variable-Spring Trapeze Hangérs (MSS Type 53): Preset to indicated load and limit
variability factor to 25% to absorb expansion and contraction of piping system from
trapeze support.

8. Constant Supports: For critical piping stress and if necessary to avoid transfer of stress
from one support to another support, critical terminal, or connected equipment. Include
auxiliary stops for erection, hydrostatic test, and load-adjustment capability. These
supports include the following types:

a. Horizontal (MSS Type 54): Mounted horizontally.
b.  Vertical (MSS Type 55): Mounted vertically.
c. Trapeze (MSS Type 56): Two vertical-type supports and one trapeze member.

Comply with MSS SP-69 for trapeze pipe hanger selections and applications that are not
specified in piping system Sections.

Comply with MFMA-102 for metal framing system selections and applications that are not
specified in piping system Sections.

Use powder-actuated fasteners or mechanical-expansion anchors instead of building
attachments where required in concrete construction. Coordinate location of existing reinforcing
prior to attachment to existing post-tensioned concrete slabs.

Use pipe positioning systems in pipe spaces behind plumbing fixtures to support supply and
waste piping for plumbing fixtures.

HANGER AND SUPPORT INSTALLATION

Steel Pipe Hanger Installation: Comply with MSS SP-69 and MSS SP-89. Install hangers,
supports, clamps, and attachments as required to properly support piping from building
structure.

Trapeze Pipe Hanger Installation: Comply with MSS SP-69 and MSS SP-89. Arrange for
grouping of parallel runs of horizontal piping and support together on field-fabricated trapeze
pipe hangers.

1. Pipes of Various Sizes: Support together and space trapezes for smallest pipe size or
install intermediate supports for smaller diameter pipes as specified above for individual
pipe hangers.

HANGERS AND SUPPORTS
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2. Field fabricate from ASTM A 36/A 36M, steel shapes selected for loads being supported.
Weld steel according to AWS D1.1.

C.  Metal Framing System Installation: Arrange for grouping of parallel runs of piping and support
together on field-assembled metal framing systems.

D.  Fastener System Installation:

1. Install powder-actuated fasteners for use in lightweight concrete or concrete slabs less
than 4 inches thick in concrete after concrete is placed and completely cured. Use
operators that are licensed by powder-actuated tool manufacturer. Install fasteners
according to powder-actuated tool manufacturer's operating manual.

2. Install mechanical-expansion anchors in concrete after concrete is placed and completely
cured. Install fasteners according to manufacturer's written instructions.

E.  Pipe Stand Installation:

1. Pipe Stand Types except Curb-Mounting Type: Assemble components and mount on
smooth roof surface. Do not penetrate roof membrane.

F. Install hangers and supports complete with necessary inserts, bolts, rods, nuts, washers, and
other accessories.

G.  Equipment Support Installation: Fabricate from welded-structural-steel shapes.

H. Install hangers and supports to allow controlled thermal and seismic movement of piping
systems, to permit freedom of movement between pipe anchors, and to facilitate action of
expansion joints, expansion loops, expansion bends, and similar units.

L Install lateral bracing with pipe hangers and supports to prevent swaying.

1. Install building attachments within concrete slabs or attach to structural steel. Install
additional attachments at concentrated loads, including valves, flanges, and strainers, NPS 2-
1/2 and larger and at changes in direction of piping. Install concrete inserts before concrete
is placed; fasten inserts to forms and install reinforcing bars through openings at top of
inserts.

K.  Load Distribution: Install hangers and supports so piping live and dead loads and stresses from
movement will not be transmitted to connected equipment.

L.  Pipe Slopes: Install hangers and supports to provide indicated pipe slopes and so maximum
pipe deflections allowed by ASME B31.1 (for power piping) and ASME B31.9 (for building
services piping) are not exceeded.

M. Insulated Piping: Comply with the following:

1. Attach clamps and spacers to piping.

HANGERS AND SUPPORTS
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a. Piping Operating above Ambient Air Temperature: Clamp may project through
insulation.

b. Piping Operating below Ambient Air Temperature: Use thermal-hanger shield
insert with clamp sized to match OD of insert.

c. Do not exceed pipe stress limits according to ASME B31.1 for power piping
and ASME B31.9 for building services piping.

Install MSS SP-58, Type 39, protection saddles if insulation without vapor barrier is
indicated. Fill interior voids with insulation that matches adjoining insulation.

a. Option: Thermal-hanger shield inserts may be used. Include steel weight-
distribution plate for pipe NPS 4 and larger if pipe is installed on rollers.

Install MSS SP-58, Type 40, protective shields on cold piping with vapor barrier. Shields
shall span an arc of 180°.

a. Option: Thermal-hanger shield inserts may be used. Include steel weight-
distribution plate for pipe NPS 4 and larger if pipe is installed on rollers.

Shield Dimensions for Pipe: Not less than the following:
a. NPS 1/4 to NPS 3-1/2: 12 inches long and 0.048 inch thick.
b. NPS 4: 12 inches long and 0.06 inch thick.
c. NPS 5 and NPS 6: 18 inches long and 0.06 inch thick.
Insert Material: Length at least as long as protective shield.

Thermal-Hanger Shields: Install with insulation same thickness as piping insulation.

EQUIPMENT SUPPORTS

Fabricate structural-steel stands to suspend equipment from structure overhead or to support
equipment above floor.

Grouting: Place grout under supports for equipment and make smooth bearing surface.

Provide lateral bracing, to prevent swaying, for equipment supports.

METAL FABRICATIONS

Cut, drill, and fit miscellaneous metal fabrications for trapeze pipe hangers and equipment
supports.

Fit exposed connections together to form hairline joints. Field weld connections that cannot be
shop welded because of shipping size limitations.

HANGERS AND SUPPORTS
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C.  Field Welding: Comply with AWS D1.1 procedures for shielded metal arc welding, appearance

and quality of welds, and methods used in correcting welding work, and with the following:

1. Use materials and methods that minimize distortion and develop strength and corrosion
resistance of base metals.

2. Obtain fusion without undercut or overlap.
3. Remove welding flux immediately.
4, Finish welds at exposed connections so no roughness shows after finishing and contours

of welded surfaces match adjacent contours.
35 ADJUSTING

A.  Hanger Adjustments: Adjust hangers to distribute loads equally on attachments and to achieve
indicated slope of pipe.

B.  Trim excess length of continuous-thread hanger and support rods to 1-1/2 inches.
3.6 PAINTING
A.  Touch Up: Clean field welds and abraded areas of shop paint. Paint exposed areas immediately
after erecting hangers and supports. Use same materials as used for shop painting. Comply
with SSPC-PA 1 requirements for touching up field-painted surfaces.

1. Apply paint by brush or spray to provide minimum dry film thickness of 2.0 mils.

B.  Galvanized Surfaces: Clean welds, bolted connections, and abraded areas and apply
galvanizing-repair paint to comply with ASTM A 780.

END OF SECTION

HANGERS AND SUPPORTS
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SECTION 15071
MECHANICAL VIBRATION AND SEISMIC CONTROLS
PART 1 GENERAL
1.1 RELATED DOCUMENTS

A.  Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY

A.  This Section includes the following:

1. Elastomeric isolation pads and mounts.
2. Restrained spring isolators.

3. Housed spring mounts.

4. Elastomeric hangers.

5. Resilient pipe guides.
6. Seismic snubbers.
7. Restraining cables.
1.3 DEFINITIONS
A. A, Effective peak velocity related acceleration coefficient.
1.4 PERFORMANCE REQUIREMENTS

A.  Comply with Seismic Coefficient and Performance Criteria and Amplification Factors as
required for Essential Facilities.

1.5 SUBMITTALS
A. Product Data: Include load deflection curves for each vibration isolation device.

B.  Shop Drawings: Signed and sealed by a qualified professional engineer. Include the
following:

1. Design Calculations: Calculate requirements for selecting vibration isolators and
seismic restraints and for designing vibration isolation bases.

2. Seismic-Restraint Details: Detail fabrication and attachment of seismic restraints and
snubbers. Show anchorage details and indicate quantity, diameter, and depth of
penetration of anchors.

MECHANICAL VIBRATION AND SEISMIC CONTROLS
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Welding certificates.

C.

D. Manufacturer Seismic Qualification Certification: Submit certification that all specified
equipment will withstand seismic forces identified in "Performance Requirements” Article
above. Include the following:

1. Basis for Certification: Indicate whether withstand certification is based on actual test
of assembled components or on calculations.

a. The term "withstand” means "the unit will remain in place without separation of
any parts from the device when subjected to the seismic forces specified and the
unit will be fully operational after the seismic event”.

2. Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and
locate and describe mounting and anchorage provisions.

3. Detailed description of equipment anchorage devices on which the certification is
based and their installation requirements.

1.6 QUALITY ASSURANCE

A.  Seismic-restraint devices shall bear anchorage preapproval "R" number, from OSHPD or
another agency acceptable to authorities having jurisdiction, showing maximum seismic-
restraint ratings. Ratings based on independent testing are preferred to ratings based on
calculations. If preapproved ratings are not available, submittals based on independent
testing are preferred. Calculations (including combining shear and tensile loads) to support
seismic-restraint designs must be signed and sealed by a qualified professional engineer.
Testing and calculations must include both shear and tensile loads and 1 test or analysis at
45° to the weakest mode.

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

1.7 COORDINATION

A.  Coordinate size and location of concrete bases. Cast anchor-bolt inserts into base. Concrete,
reinforcement, and formwork requirements are specified in Division 3.

B.  Coordinate installation of roof curbs and supports, equipment supports, and roof
penetrations.

C.  Coordinate location of existing reinforcing in concrete slabs above grade. Do not interfere
with existing reinforcing except where approved by the engineer.

PART 2 PRODUCTS

2.1 VIBRATION ISOLATORS

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

MECHANICAL VIBRATION AND SEISMIC CONTROLS
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1. Kinetics Noise Control, Inc.

2. Mason Industries, Inc.

3. Vibration Mountings & Controls/Korfund.

4, Or approved equal.

Elastomeric Isolator Pads: Oil- and water-resistant elastomer or natural rubber, arranged in

single or multiple layers, molded with a nonslip pattern and galvanized steel baseplates of

sufficient stiffness for uniform loading over pad area, and factory cut to sizes that match

requirements of supported equipment.

1. Material: Standard neoprene.

2. Durometer Rating: 30 to 50.

3. Number of Layers: As Required.

Restrained Spring Isolators: Freestanding, steel, open-spring isolators with seismic restraint.

1. Housing: Steel with resilient vertical-limit stops to prevent spring extension due to
wind loads or if weight is removed; factory-drilled baseplate bonded to 1/4-inch-
thick, elastomeric isolator pad attached to baseplate underside; and adjustable

equipment mounting and leveling bolt that acts as blocking during installation.

2. Outside Spring Diameter: Not less than 80% of the compressed height of the spring at
rated load.

3. Minimum Additional Travel: 50% of the required deflection at rated load.
4. Lateral Stiffness: More than 80% of the rated vertical stiffness.

5. Overload- Capacity:  Support 200% of rated load, fully compressed, without
deformation or failure.

Housed Spring Mounts: Housed spring isolator with integral seismic snubbers.
1. Housing: Ductile-iron or steel housing to provide all-directional seismic restraint.
2. Base: Factory drilled for bolting to structure.

3. Snubbers:  Vertically adjustable to allow a maximum of 1/4-inch travel before
contacting a resilient collar.

Elastomeric Hangers: Double-deflection type, with molded, oil-resistant rubber or neoprene
isolator elements bonded to steel housings with threaded connections for hanger rods.
Color-code or otherwise identify to indicate capacity range.

Spring Hangers: Combination coil-spring and elastomeric-insert hanger with spring and
insert in compression.

MECHANICAL VIBRATION AND SEISMIC CONTROLS
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1. Frame: Steel, fabricated for connection to threaded hanger rods and to allow for a

maximum of 30° of angular hanger-rod misalignment without binding or reducing
isolation efficiency.

2. Outside Spring Diameter: Not less than 80% of the compressed height of the spring at
rated load.

3. Minimum Additional Travel: 50% of the required deflection at rated load.
4. Lateral Stiffness: More than 80% of the rated vertical stiffness.

5. Overload Capacity:  Support 200% of rated load, fully compressed, without
deformation or failure.

6. Elastomeric Element: Molded, oil-resistant rubber or neoprene. Steel-washer-
reinforced cup to support spring and bushing projecting through bottom of frame.

G.  Pipe Riser Resilient Support: All-directional, acoustical pipe anchor consisting of 2 steel
tubes separated by a minimum of 1/2-inch- thick, 60-durometer neoprene. Include steel and
neoprene vertical-limit stops arranged to prevent vertical travel in both directions. Design
support for a maximum load on the isolation material of 500 psig and for equal resistance in
all directions.

H. Resilient Pipe Guides: Telescopic arrangement of 2 steel tubes separated by a minimum of
1/2-inch- thick, 60-durometer neoprene. Factory set guide height with a shear pin to allow
vertical motion due to pipe expansion and contraction. Shear pin shall be removable and
reinsertable to allow for selection of pipe movement. Guides shall be capable of motion to
meet location requirements.

22 SEISMIC-RESTRAINT DEVICES

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

1. Kinetics Noise Control, Inc.
2. Mason Industries, Inc.
3. Unistrut Diversified Products Co.; Wayne Manufacturing Division.
4. Vibration Mountings & Controls/Korfund.
5. Or approved equal.
B.  Resilient Isolation Washers and Bushings: 1-piece, molded, bridge-bearing neoprene
complying with AASHTO M 251 and having a durometer of 40, plus or minus 5, with a flat

washer face.

C.  Seismic Snubbers: Factory fabricated using welded structural-steel shapes and plates,
anchor bolts, and replaceable resilient isolation washers and bushings.

MECHANICAL VIBRATION AND SEISMIC CONTROLS
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1. Anchor bolts for attaching to concrete shall be seismic-rated, drill-in, and stud-wedge

or female-wedge type.

2. Resilient Isolation Washers and Bushings: 1-piece, molded, bridge-bearing neoprene
complying with AASHTO M 251 and having a durometer of 40, plus or minus 5.

D.  Restraining Cables: Galvanized steel aircraft cables with end connections made of steel
assemblies that swivel to final installation angle and utilize two clamping bolts for cable
engagement.

E.  Anchor Bolts: Seismic-rated, cast in place or drill-in, and stud-wedge or female-wedge type.
Select anchor bolts with strength required for anchor and as tested according to
ASTM E 488/E 488M.

2.3 FACTORY FINISHES

A.  Finish: Manufacturer's standard paint applied to factory-assembled and -tested equipment

before shipping.
1. Powder coating on springs and housings.
2. All hardware shall be electrogalvanized. Hot-dip galvanize metal components for

exterior use.
3. Baked enamel for metal components on isolators for interior use.

4. Color-code or otherwise mark vibration isolation and seismic-control devices to
indicate capacity range.

PART 3 EXECUTION
3.1 EXAMINATION
A.  Examine areas and equipment to receive vibration isolation and seismic-control devices for
compliance with requirements, installation tolerances, and other conditions affecting

performance.

B.  Examine roughing-in of reinforcement and cast-in-place anchors to verify actual locations
before installation.

C.  Proceed with installation only after unsatisfactory conditions have been corrected.
32 INSTALLATION

A.  Install roof piping and conduit supports, equipment supports, as required to maintain existing
roofing warrantee.

B.  Install seismic snubbers on isolated equipment. Locate snubbers as close as possible to
vibration isolators and bolt to equipment base and supporting structure.

MECHANICAL VIBRATION AND SEISMIC CONTROLS
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C.  Install restraining cables at each trapeze and individual pipe hanger. At trapeze anchor

33

34

A.

A.

locations, shackle piping to trapeze. Install cables so they do not bend across sharp edges of
adjacent equipment or building structure.

Install steel angles or channel, sized to prevent buckling, clamped with ductile-iron clamps

to hanger rods for trapeze and individual pipe hangers. At trapeze anchor locations, shackle

piping to trapeze. Requirements apply equally to hanging equipment. Do not weld angles to

rods.

Install resilient bolt isolation washers on equipment anchor bolts.

EQUIPMENT BASES

Fill concrete inertia bases, after installing base frame, with 3000-psi concrete; trowel to a

smooth finish.

1. Cast-in-place concrete materials and placement requirements are specified in
Division 3.

Concrete Bases: Anchor equipment to concrete base according to supported equipment

manufacturer's written instructions for seismic codes at Project site.

1. Install dowel rods to connect concrete base to concrete floor. Unless otherwise
indicated, install dowel rods on 18-inch centers around the full perimeter of the base.

2. Install epoxy-coated anchor bolts for supported equipment that extend through
concrete base and anchor into structural concrete floor.

3. Place and secure anchorage devices. Use Setting Drawings, templates, diagrams,
instructions, and directions furnished with items to be embedded.

4. Install anchor bolts to elevations required for proper attachment to supported

’ equipment.

5. Install anchor bolts according to anchor-bolt manufacturer's written instructions.

6. Cast-in-place concrete materials and placement requirements are specified in
Division 3.

FIELD QUALITY CONTROL
Testing: Perform the following field quality-control testing:

1. Isolator seismic-restraint clearance.
2. Isolator deflection.
3. Snubber minimum clearances.

MECHANICAL VIBRATION AND SEISMIC CONTROLS
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4, Test and adjust air-mounting system controls and safeties. Replace damaged and
malfunctioning controls and equipment.

ADJUSTING

Adjust isolators after piping systems have been filled and equipment is at operating weight.
Adjust limit stops on restrained spring isolators to mount equipment at normal operating
height. After equipment installation is complete, adjust limit stops so they are out of contact

during normal operation.

Attach thrust limits at centerline of thrust and adjust to a maximum of 1/4-inch movement
during start and stop.

Adjust active height of spring isolators.
Adjust snubbers according to manufacturer's written recommendations.
Adjust seismic restraints to permit free movement of equipment within normal operation.

Torque anchor bolts according to equipment manufacturer's written recommendations to
resist seismic forces.

CLEANING

After completing equipment installation, inspect vibration isolation and seismic-control
_devices. Remove paint splatters and other spots, dirt, and debris.

END OF SECTION

MECHANICAL VIBRATION AND SEISMIC CONTROLS
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SECTION 15075
MECHANICAL IDENTIFICATION
PART 1 GENERAL
1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY
A.  This Section includes the following mechanical identification materials and their installation:
1. Equipment nameplates.
2. Equipment markers.
3. Equipment signs.
4. Pipe markers.
5. Duct markers.
6. Valve tags.
7. Valve schedules.
8. Warning tags.
1.3 SUBMITTALS
A.  Product Data: For each type of product indicated.

B.  Samples: For color, letter style, and graphic representation required for each identification
material and device.

C.  Valve numbering scheme.

D.  Valve Schedules: For each piping system. Furnish extra copies (in addition to mounted
copies) to include in maintenance manuals.

1.4 QUALITY ASSURANCE

A.  ASME Compliance: Comply with ASME A13.1, "Scheme for the Identification of Piping
Systems," for letter size, length of color field, colors, and viewing angles of identification
devices for piping,.

1.5 COORDINATION

MECHANICAL IDENTIFICATION
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A.  Coordinate installation of identifying devices with completion of covering and painting of
surfaces where devices are to be applied.
B.  Coordinate installation of identifying devices with location of access panels and doors.
C.  Install identifying devices before installing acoustical ceilings and similar concealment.
PART 2 PRODUCTS

2.1 EQUIPMENT IDENTIFICATION DEVICES

A.  Equipment Nameplates: Metal, with data engraved or stamped, for permanent attachment on
equipment.

1. Data:
a. Manufacturer, product name, model number, and serial number.
b. Capacity, operating and power characteristics, and essential data.
c. Labels of tested compliances.

2. Location: Accessible and visible.

3. Fasteners: As required to mount on equipment.

B. Equipment Markers: Engraved, color-coded laminated plastic. Include contact-type,
permanent adhesive.

1. Terminology: Match schedules as closely as possible.
2. Data:

a. Name and plan number.

b. Equipment service.

c. Design capacity.

d. Other design parameters such as pressure drop, entering and leaving conditions,
and speed.

3. Size: 2-1/2 by 4 inches for control devices, dampers, and valves; 4-1/2 by 6 inches for
equipment.

22 PIPING IDENTIFICATION DEVICES

A.  Manufactured Pipe Markers, General: Preprinted, color-coded, with lettering indicating
service, and showing direction of flow.

1. Colors: Comply with ASME A13.1, unless otherwise indicated.

MECHANICAL IDENTIFICATION
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2. Lettering: Use piping system terms indicated and abbreviate only as necessary for
each application length,

3. Pipes with OD, Including Insulation, Less Than 6 Inches: Full-band pipe markers
extending 360° around pipe at each location.

4. Pipes with OD, Including Insulation, 6 Inches and Larger: Either full-band or strip-
type pipe markers at least three times letter height and of length required for label.

5. Arrows: Integral with piping system service lettering to accommodate both
directions; or as separate unit on each pipe marker to indicate direction of flow.

B.  Pretensioned Pipe Markers: Precoiled semirigid plastic formed to cover full circumference
of pipe and to attach to pipe without adhesive.

C.  Self-Adhesive Pipe Markers: Plastic with pressure-sensitive, permanent-type, self-adhesive
back. Use for interior locations only.

D.  Plastic Tape: Continuously printed, vinyl tape at least 3 mils thick with pressure-sensitive,
permanent-type, self-adhesive back. Use for interior locations only.

1. Width for Markers on Pipes with OD, Including Insulation, Less Than 6 Inches: 3/4
inch minimum.

2. Width for Markers on Pipes with OD, Including Insulation, 6 Inches or Larger: 1-1/2
inches minimum.

23 DUCT IDENTIFICATION DEVICES
A.  Duct Markers: Engraved, color-coded laminated plastic. Include direction and quantity of
airflow and duct service (such as supply, return, and exhaust). Include contact-type,
permanent adhesive.
24 VALVE TAGS
A.  Valve Tags: Stamped or engraved with 1/4-inch letters for piping system abbreviation and 1/2-
inch numbers, with numbering scheme approved by Owner’s Representative. Provide 5/32-inch
hole for fastener.
1. Material: 0.032-inch- thick brass.
2. Material: 0.0375-inch- thick stainless steel.

3. Material: 3/32-inch- thick laminated plastic with 2 black surfaces and white inner
layer.

4. Valve-Tag Fasteners: Brass wire-link chain or S-hook.

2.5 VALVE SCHEDULES

MECHANICAL IDENTIFICATION
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Valve Schedules: For each piping system, on standard-size bond paper. Tabulate valve
number, piping system, system abbreviation (as shown on valve tag), location of valve
(room or space), normal-operating position (open, closed, or modulating), and variations for
identification. Mark valves for emergency shutoff and similar special uses.

1.

Valve-Schedule Frames: Glazed display frame for removable mounting on masonry
walls for each page of valve schedule. Include mounting screws.

2. Frame: Extruded aluminum.
3. Glazing: ASTM C 1036, Typel, Class 1, Glazing Quality B, 2.5-mm, single-
thickness glass.
WARNING TAGS

Warning Tags: Preprinted or partially preprinted, accident-prevention tags; of plasticized
card stock with matte finish suitable for writing.

1.

2.

3.

Size: 3 by 5-1/4 inches minimum.
Fasteners: Brass grommet and wire.

Nomenclature: Large-size primary caption such as DANGER, CAUTION, or DO
NOT OPERATE.

Color: Yellow background with black lettering.

EXECUTION

APPLICATIONS, GENERAL

Products specified are for applications referenced in other Division 15 Sections. If more
than single-type material, device, or label is specified for listed applications, selection is
Installer's option.

EQUIPMENT IDENTIFICATION

Install equipment markers with permanent adhesive on or near each major item of
mechanical equipment. Data required for markers may be included on signs, and markers
may be omitted if both are indicated.

1.

Letter Size: Minimum 1/4 inch for name of units if viewing distance is less than 24
inches, 1/2 inch for viewing distances up to 72 inches, and proportionately larger
lettering for greater viewing distances. Include secondary lettering two-thirds to
three-fourths the size of principal lettering.

Data: Distinguish among multiple units, indicate operational requirements, indicate
safety and emergency precautions, warn of hazards and improper operations, and
identify units.

MECHANICAL IDENTIFICATION
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3. Locate markers where accessible and visible. Include markers for the following
general categories of equipment:
a. Main control and operating valves, including safety devices.
b. Meters, gages, thermometers, and similar units.
c. Pumps, compressors, chillers, condensers, and similar motor-driven units.
d. Fan Coils.
e. Tanks and pressure vessels.
f. Strainers, filters, water-treatment systems, and similar equipment.
B.  Install equipment signs with screws or permanent adhesive on or near each major item of

mechanical equipment. Locate signs where accessible and visible.

1.

Identify mechanical equipment with equipment markers in the following color codes:
a. Green: For cooling equipment and components.

Letter Size: Minimum 1/4 inch for name of units if viewing distance is less than 24
inches, 1/2 inch for viewing distances up to 72 inches, and proportionately larger
lettering for greater viewing distances. Include secondary lettering two-thirds to
three-fourths the size of principal lettering.

Data: Distinguish among multiple units, indicate operational requirements, indicate
safety and emergency precautions, warn of hazards and improper operations, and
identify units.

Include signs for the following general categories of equipment:

a. Main control and operating valves, including safety devices and hazardous
units such as gas outlets.

b. Pumps, compressors, chillers, condensers, and similar motor-driven units.
c. Fan Coils.

d. Tanks and pressure vessels.

€. Strainers, filters, water-treatment systems, and similar equipment.

33 PIPING IDENTIFICATION

A.  Install manufactured pipe markers indicating service on each piping system. Install with
flow indication arrows showing direction of flow.

MECHANICAL IDENTIFICATION
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34

35

A.

1. Pipes with OD, Including Insulation, Less Than 6 Inches: Self-adhesive pipe markers.
Use color-coded, self-adhesive plastic tape, 1-1/2 inches wide, lapped at least 1-1/2
inches at both ends of pipe marker, and covering full circumference of pipe.

2. Pipes with OD, Including Insulation, 6 Inches and Larger: Self-adhesive pipe
markers. Use color-coded, self-adhesive plastic tape, at least 1-1/2 inches wide,
lapped at least 3 inches at both ends of pipe marker, and covering full circumference
of pipe.

The identification shall be applied to all piping, except in furred spaces without access to
permit entrance of personnel, and piping buried in the ground or concrete.

The legend and flow arrow shall be applied at all valve locations, at all points where piping
enters or leaves a wall, partition, bulkhead, cluster of piping, or similar obstruction, and at
approximately 30 foot intervals on pipe runs with at least one in each space or room and as
follows:

1. Near each valve and control device.

2. Near each branch connection, excluding short takeoffs for fixtures and terminal units.
Where flow pattern is not obvious, mark each pipe at branch.

3. Near penetrations through walls, floors, ceilings, and nonaccessible enclosures.

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

5. Near major equipment items and other points of origination and termination.
6. On piping above removable acoustical ceilings. Omit intermediately spaced markers.
Color shall be as indicated in the Pipe Identification Table located at the end of this Section.

Do not identify piping exposed in finished occupied spaces except when required by the
authority having jurisdiction.

DUCT IDENTIFICATION

Install duct markers with permanent adhesive on air ducts.
Locate markers near points where ducts enter into concealed spaces and at maximum
intervals of 50 feet in each space where ducts are exposed or concealed by removable ceiling

system.

Do not indentify ductwork exposed in finished occupied spaces.

VALVE-TAG INSTALLATION

Install tags on valves and control devices in piping systems, except check valves and valves
within factory-fabricated equipment units. List tagged valves in a valve schedule.

MECHANICAL IDENTIFICATION
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B.  Valve-Tag Application Schedule: Tag valves according to size, shape, and color scheme and
with captions similar to those indicated in the following:

1. Valve-Tag Size and Shape: 1-1/2 inches square.
2. Valve-Tag Color: Per ASME A13.1,

3, Letter Color: Per ASME A13.1.

3.6 VALVE-SCHEDULE INSTALLATION
A.  Mount valve schedule on wall in accessible location in each major equipment room.
37 WARNING-TAG INSTALLATION
A.  Write required message on, and attach warning tags to, equipment and other items where
required. ~
3.8 ADJUSTING
A.  Relocate mechanical identification materials and devices that have become visually blocked
by other work.
3.9 CLEANING
A.  Clean faces of mechanical identification devices.
Pipe Identification Table
Print Symbol  Label Name Label Pipe Painting
Color Code (1) Need Color
CHWS Chilled Water Supply Y N/A -
CHWR Chilled Water Return Y N/A -

NOTES: (1) Color coding for pressure sensitive type labels:

Y Yellow background with black lettering
GW  Green background with white lettering

END OF SECTION

MECHANICAL IDENTIFICATION
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SECTION 15080
MECHANICAL INSULATION

PART 1 GENERAL
1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY

B.  This Section includes mechanical insulation for boiler breeching, duct, equipment, and pipe,
including the following:

1. Insulation Materials:
a. Cellular glass.
b. Flexible elastomeric.
¢.  Mineral fiber.
d. Fire-rated insulation systems.
e. Insulating cements.
f.  Adhesives.
g. Mastics.
h. Sealants.
i.  Factory-applied jackets.
j-  Field-applied jackets.
k. Tapes.
1. Securements.
m. Cormer angles.
C.  Related Sections include the following:
1. Division 15 Section "Metal Ducts" for duct liners.
1.3 DEFINITIONS

A.  ASJ: All-service jacket.

MECHANICAL INSULATION
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B.  FSK: Foil, scrim, kraft paper.
C.  FSP: Foil, scrim, polyethylene.
D. PVDC: Polyvinylidene chloride.
E. SSL: Self-sealing lap.
1.4 SUBMITTALS

A.  Product Data: For each type of product indicated, identify thermal conductivity, thickness,
and jackets (both factory and field applied, if any).

B.  Shop Drawings: Show details for the following:

1. Application of protective shields, saddles, and inserts at hangers for each type of
insulation and hanger.

2. Removable insulation at piping specialties, equipment, and access panels.

C. Installer Certificates: Signed by Contractor certifying that installers comply with
requirements.

D.  Field quality-control inspection reports.
1.5 QUALITY ASSURANCE

A. Installer Qualifications:  Skilled mechanics who have successfully completed an
apprenticeship program or another craft training program certified by the Department of
Labor, Bureau of Apprenticeship and Training.

B.  Fire-Test-Response Characteristics: Insulation and related materials shall have fire-test-
response characteristics indicated, as determined by testing identical products per
ASTM E 84, by a testing and inspecting agency acceptable to authorities having jurisdiction.
Factory label insulation and jacket materials and adhesive, mastic, and cement material
containers, with appropriate markings of applicable testing and inspecting agency.

1. Insulation Installed Indoors: Flame-spread index of 25 or less, and smoke-developed
index of 50 or less.

2. Insulation Installed Outdoors: Flame-spread index of 75 or less, and smoke-
developed index of 150 or less.

1.6 DELIVERY, STORAGE, AND HANDLING

A.  Packaging: Insulation material containers shall be marked by manufacturer with appropriate
ASTM standard designation, type and grade, and maximum use temperature.

1.7 COORDINATION
A.  Coordinate size and location of supports, hangers, and insulation shields.

MECHANICAL INSULATION
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B.  Coordinate clearance requirements with piping Installer for piping insulation application,

PART 2

2.1

A.

2.2

duct Installer for duct insulation application, and equipment Installer for equipment
insulation application. Before preparing piping and ductwork Shop Drawings, establish and
maintain clearance requirements for installation of insulation and field-applied jackets and
finishes and for space required for maintenance.

PRODUCTS

MANUFACTURERS

In other Part 2 articles where titles below introduce lists, the following requirements apply to
product selection:

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

INSULATION MATERIALS

Refer to Part 3 schedule articles for requirements about where insulating materials shall be
applied.

Products shall not contain asbestos, lead, mercury, or mercury compounds.

Products that come in contact with stainless steel shall have a leachable chloride content of
less than 50 ppm when tested according to ASTM C 871.

Foam insulation materials shall not use CFC or HCFC blowing agents in the manufacturing
process.

Cellular Glass: Inorganic, incombustible, foamed or cellulated glass with annealed, rigid,
hermetically sealed cells. Factory-applied jacket requirements are specified in Part2
"Factory-Applied Jackets" Article.
I. Products:
a. Cell-U-Foam Corporation; Ultra-CUF.
b. Pittsburgh Corning Corporation; Foamglas Super K.
2, Block Insulation: ASTM C 552, Type L.
3. Special-Shaped Insulation: ASTM C 552, Type IIL
4. Board Insulation: ASTM C 552, Type IV.

5. Preformed Pipe Insulation with Factory-Applied ASJ-SSL: Comply. with
ASTM C 552, Type 11, Class 2.

6.  Factory fabricate shapes according to ASTM C 450 and ASTM C 585.

MECHANICAL INSULATION
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F.

L

Flexible Elastomeric: Closed-cell, sponge- or expanded-rubber materials. Comply with
ASTM C 534, Type I for tubular materials and Type II for sheet materials.

1. Products:

a. Aeroflex USA Inc.;vAerocel.

b. Armacell LLC; AP Armaflex.

c. RBX Corporation; Insul-Sheet 1800 and Insul-Tube 180.
Mineral-Fiber Blanket Insulation: Mineral or glass fibers bonded with a thermosetting resin.
Comply with ASTM C 553, Type Il and ASTM C 1290, Type III with factory-applied FSK
jacket. Factory-applied jacket requirements are specified in Part 2 "Factory-Applied
Jackets" Article.
L. Products:

a. CertainTeed Corp.; Duct Wrap.

b. Johns Manville; Microlite.

c. Knauf Insulation; Duct Wrap.

d. Owens Corning; All-Service Duct Wrap.
Mineral-Fiber Board Insulation: Mineral or glass fibers bonded with a thermosetting resin.
Comply with ASTM C 612, Type IA or Type IB. For duct and plenum applications, provide
insulation with factory-applied ASJ. For equipment applications, provide insulation with
factory-applied ASJ. Factory-applied jacket requirements are specified in Part 2 "Factory-
Applied Jackets" Article.
1. Products:

a. CertainTeed Corp.; Commercial Board.

b. Johns Manville; 800 Series Spin-Glas.

c. Knauf Insulation; Insulation Board.

d. Owens Corning; Fiberglas 700 Series.
Mineral-Fiber, Preformed Pipe Insulation;
1. Products:

a. Johns Manville; Micro-Lok.

b. Knauf Insulation; 1000 Pipe Insulation.

c. Owens Corning; Fiberglas Pipe Insulation.

MECHANICAL INSULATION
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2. Type I, 850°F Materials: Mineral or glass fibers bonded with a thermosetting resin.
Comply with ASTM C 547, Typel, Grade A, with factory-applied ASJ-SSL.
Factory-applied jacket requirements are specified in Part 2 "Factory-Applied Jackets"
Article.

J. Mineral-Fiber, Pipe and Tank Insulation: Mineral or glass fibers bonded with a
thermosetting resin. Semirigid board material with factory-appliedFSK jacket complying
with ASTM C 1393, TypeIll or Type IIIA Category 2, or with properties similar to
ASTM C 612, Type IB. Nominal density is 3.0 Ib/cu. ft. or more. Thermal conductivity (k-
value) at 100° F is 0.29 Btu x in./h x sq. ft. x° F or less. Factory-applied jacket requirements
are specified in Part 2 "Factory-Applied Jackets" Article.

1. Products:

a. CertainTeed Corp.; CrimpWrap.

b. Johns Manville; MicroFlex.

c. Knauf Insulation; Pipe and Tank Insulation.

d. Owens Coming; Fiberglas Pipe and Tank Insulation.

23 FIRE-RATED INSULATION SYSTEMS

A.  Fire-Rated Blanket: High-temperature, flexible, blanket insulation with FSK jacket that is
UL tested and certified to provide a 1-hour fire rating.

1. Products:
a. CertainTeed Corp.; FlameChek.
b. Johns Manville; Firetemp Wrap.
c. 3M; Fire Barrier Wrap Products.
2.4 INSULATING CEMENTS
A.  Mineral-Fiber Insulating Cement: Comply with ASTM C 195.
1. Products:
a. Insulco, Division of MFS, Inc.; Triple 1.
b. P. K. Insulation Mfg, Co., Inc.; Super-Stik.
25 ADHESIVES

A.  Materials shall be compatible with insulation materials, jackets, and substrates and for
bonding insulation to itself and to surfaces to be insulated, unless otherwise indicated.

MECHANICAL INSULATION
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B.  Cellular-Glass, Phenolic-Foam, Polyisocyanurate, and Polystyrene Adhesive: Solvent-based
resin adhesive, with a service temperature range of minus 75 to plus 300°F.
1. Products:
a. Childers Products, Division of ITW; CP-96.

b. Foster Products Corporation, H. B. Fuller Company; 81-33.

C.  Flexible Elastomeric and Polyolefin Adhesive: Comply with MIL-A-24179A, Type 1],
Class L.

1. Products:
a. Aeroflex USA Inc.; Aeroseal.
b. Armacell LCC; 520 Adhesive.
c. RBX Corporation; Rubatex Contact Adhesive.
D.  Mineral-Fiber Adhesive: Comply with MIL-A-3316C, Class 2, Grade A.
1. Products:
a. Childers Products, Division of ITW; CP-82.
b. Foster Products Corporation, H. B. Fuller Company; 85-20.
c. Mon-Eco Industries, Inc.; 22-25.

E. ASJ Adhesive, and FSK and PVDC Jacket Adhesive: Comply with MIL-A-3316C, Class 2,
Grade A for bonding insulation jacket lap seams and joints.

F. PVC Jacket Adhesive: Compatible with PVC jacket.
1. Products:
a. Dow Chemical Company (The); 739, Dow Silicone.
b. Johns-Manville; Zeston Perma-Weld, CEEL-TITE Solvent Welding Adhesive.
c. Red Devil, Inc.; Celulon Ultra Clear.

2.6 MASTICS

A.  Materials shall be compatible with insulation materials, jackets, and substrates; comply with
MIL-C-19565C, Type IL

B.  Vapor-Barrier Mastic: Water based; suitable for indoor and outdoor use on below ambient

services.

MECHANICAL INSULATION
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Products:

a. Childers Products, Division of ITW; CP-35.

b. Foster Products Corporation, H. B. Fuller Company; 30-90.
c. Mon-Eco Industries, Inc.; 55-40.

Water-Vapor Permeance: ASTM E 96, Procedure B, 0.013 perm at 43-mil dry film
thickness.

Service Temperature Range: Minus 20 to plus 180°F.
Solids Content: ASTM D 1644, 59% by volume and 71% by weight.

Color: White.

2.7 SEALANTS

A. Joint Sealants:

1.

5.

Joint Sealants for Cellular-Glass Products:

a. Childers Products, Division of ITW; CP-76.

b. Foster Products Corporation, H. B. Fuller Company; 30-45.

c. Pittsburgh Corning Corporation; Pittseal 444.

d. Vimasco Corporation; 750.

Materials shall be compatible with insulation materials, jackets, and substrates.
Permanently flexible, elastomeric sealant.

Service Temperature Range: Minus 100 to plus 300°F.

Color: White or gray.

B.. FSK and Metal Jacket Flashing Sealants:

L.

2.

Products:

a. Childers Products, Division of ITW; CP-76-8.

b. Foster Products Corporation, H. B. Fuller Company; 95-44.
c. Vimasco Corporation; 750.

Materials shall be compatible with insulation materials, jackets, and substrates.

MECHANICAL INSULATION
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3. Fire- and water-resistant, flexible, elastomeric sealant.

4. Service Temperature Range: Minus 40 to plus 250°F.
5. Color: Aluminum.
C.  ASIJ Flashing Sealants, and Vinyl, PVDC, and PVC Jacket Flashing Sealants:
1. Products:
a. Childers Products, Division of ITW; CP-76.
2. Materials shall be compatible with insulation materials, jackets, and substrates.
3. Fire- and water-resistant, flexible, elastomeric sealant.
4. Service Temperature Range: Minus 40 to plus 250°F.
5. Color: White.
2.8 FACTORY-APPLIED JACKETS

A.  Insulation system schedules indicate factory-applied jackets on various applications. When
factory-applied jackets are indicated, comply with the following: ‘

1. ASJ: White, kraft-paper, fiberglass-reinforced scrim with aluminum-foil backing;
complying with ASTM C 1136, Type L

2. ASJ-SSL: ASJ with self-sealing, pressure-sensitive, acrylic-based adhesive covered V
by a removable protective strip; complying with ASTM C 1136, Type L

3. FSK Jacket: Aluminum-foil, fiberglass-reinforced scrim with kraft-paper backing;
complying with ASTM C 1136, Type 1L

2.9 FIELD-APPLIED JACKETS
A.  Field-applied jackets shall comply with ASTM C 921, Type I, unless otherwise indicated.
B.  FSK Jacket: Aluminum-foil-face, fiberglass-reinforced scrim with kraft-paper backing.
C. PVC Jacket: High-impact-resistant, UV-resistant PVC complying with ASTM D 1784,
Class 16354-C; thickness as scheduled; roll stock ready for shop or field cutting and
forming. Thickness is indicated in field-applied jacket schedules.
1. Products:
a. Johns Manville; Zeston.
b. Proto PVC Corporation; LoSmoke.

c. Speedline Corporation; SmokeSafe.

MECHANICAL INSULATION
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2. Adhesive: As recommended by jacket material manufacturer.

3. Color: White.

4, Factory-fabricated fitting covers to match jacket if available; otherwise, field
fabricate.
a. Shapes: 45- and 90°, short- and long-radius elbows, tees, valves, flanges,

unions, reducers, end caps, soil-pipe hubs, traps, mechanical joints, and P-trap
and supply covers for lavatories.

D.  Metal Jacket:
1. Products:
a. Childers Products, Division of ITW; Metal Jacketing Systems.
b. PABCO Metals Corporation; Surefit.
c. RPR Products, Inc.; Insul-Mate.

2. Aluminum Jacket: Comply with ASTM B 209, Alloy 3003, 3005, 3105 or 5005,
Temper H-14.

a. Factory cut and rolled to size.
b. Finish and thickness are indicated in field-applied jacket schedules.

c. Moisture Barrier: 3-mil- thick, heat-bonded polyethylene and kraft paper or
2.5-mil- thick Polysurlyn.

d.  Factory-Fabricated Fitting Covers:
1) Same material, finish, and thickness as jacket.
2) Preformed 2-piece or gore, 45- and 90°, short- and long-radius elbows.
3) Tee covers.
4) Flange and union covers.
5)  End caps.
6) Beveled collars.
7)  Valve covers.

8)  Field fabricate fitting covers only if factory-fabricated fitting covers are
not available.

MECHANICAL INSULATION
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A.  ASJ Tape: White vapor-retarder tape matching factory-applied jacket with acrylic adhesive,
complying with ASTM C 1136 and UL listed.

1.

2.

4.

5.

Width: 3-inches.

Thickness: 11.5 mils.

a. Adhesion: 90 ounces force/inch in width.
Elongation: 2%.

Tensile Strength: 40 Ibf/inch in width.

ASJ Tape Disks and Squares: Precut disks or squares of ASJ tape.

B. FSK Tape: Foil-face, vapor-retarder tape matching factory-applied jacket with acrylic
adhesive; complying with ASTM C 1136 and UL listed.

1.

2.

5.

6.

Width: 3-inches.

Thickness: 6.5 mils.

Adhesion: 90 ounces force/inch in width.
Elongation: 2%.

Tensile Strength: 40 1bf/inch in width.

FSK Tape Disks and Squares: Precut disks or squares of FSK tape.

C.  Aluminum-Foil Tape: Vapor-retarder tape with acrylic adhesive and UL listed.

1.

2.

3.

4.

5.

Width: 2-inches.

Thickness: 3.7 mils.

Adhesion: 100 ounces force/inch in width.
Elongation: 5%.

Tensile Strength: 34 Ibf/inch in width.

2.11 SECUREMENTS

A. Bands:

1.

Stainless Steel: ASTM A 167 or ASTM A 240/A 240M, Type 304 or Type 316;
0.015-inch thick, 3/4-inch wide with wing or closed seal.

MECHANICAL INSULATION
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2. Aluminum: ASTM B 209, Alloy 3003, 3005, 3105, or 5005; Temper H-14, 0.020-
inch thick, 3/4-inch wide with wing or closed seal.

3. Springs: Twin spring set constructed of stainless steel with ends flat and slotted to
accept metal bands. Spring size determined by manufacturer for application.

B. Staples: Outward-clinching insulation staples, nominal %-inch- wide, stainless steel or
Monel.

C.  Wire: 0.062-inch soft-annealed, stainless steel.
2.12 CORNER ANGLES

A.  Aluminum Corner Angles: 0.040-inch thick, minimum 1 by 1-inch, aluminum according to
ASTM B 209, Alloy 3003, 3005, 3105 or 5005; Temper H-14.

PART 3 EXECUTION
3.1 EXAMINATION

A.  Examine substrates and conditions for compliance with requirements for installation and
other conditions affecting performance of insulation application.

1. Verify that systems and equipment to be insulated have been tested and are free of
defects.

2. Verify that surfaces to be insulated are clean and dry.

3. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 PREPARATION

A.  Surface Preparation: Clean and prepare surfaces to be insulated. Before insulating, apply a
corrosion coating to insulated surfaces as follows:

1. Carbon Steel: Coat carbon steel operating at a service temperature between 32 and
300°F with an epoxy coating. Consult coating manufacturer for appropriate coating
materials and application methods for operating temperature range.

| B.  Mix insulating cements with clean potable water; if insulating cements are to be in contact
with stainless-steel surfaces, use demineralized water.

33 COMMON INSTALLATION REQUIREMENTS

A.  Install insulation materials, accessories, and finishes with smooth, straight, and even
surfaces; free of voids throughout the length of equipment, ducts and fittings, and piping
including fittings, valves, and specialties.

MECHANICAL INSULATION
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B.  Install insulation materials, forms, vapor barriers or retarders, jackets, and thicknesses

required for each item of equipment, duct system, and pipe system as specified in insulation
system schedules.

C.  Install accessories compatible with insulation materials and suitable for the service. Install
accessories that do not corrode, soften, or otherwise attack insulation or jacket in either wet
or dry state.

D.  Install insulation with longitudinal seams at top and bottom of horizontal runs.

E. Install multiple layers of insulation with longitudinal and end seams staggered.

F. Do not weld brackets, clips, or other attachment devices to piping, fittings, and specialties.

G.  Keep insulation matenials dry during application and finishing.

H. Install insulation with tight longitudinal seams and end joints. Bond seams and joints with
adhesive recommended by insulation material manufacturer.

L. Install insulation with least number of joints practical.

I Where vapor barrier is indicated, seal joints, seams, and penetrations in insulation at hangers,
supports, anchors, and other projections with vapor-barrier mastic.

1. Install insulation continuously through hangers and around anchor attachments.

2. For insulation application where vapor barriers are indicated, extend insulation on
anchor legs from point of attachment to supported item to point of attachment to
structure. Taper and seal ends at attachment to structure with vapor-barrier mastic.

3. Install insert materials and install insulation to tightly join the insert. Seal insulation
to insulation inserts with adhesive or sealing compound recommended by insulation
material manufacturer.

4. Cover inserts with jacket material matching adjacent pipe insulation. Install shields
- over jacket, arranged to protect jacket from tear or puncture by hanger, support, and
shield.

K.  Apply adhesives, mastics, and sealants at manufacturer's recommended coverage rate and
wet and dry film thicknesses.

L.  Install insulation with factory-applied jackets as follows:
1. Draw jacket tight and smooth.
2. Cover circumferential joints with 3-inches- wide strips, of same material as insulation

jacket. Secure strips with adhesive and outward clinching staples along both edges of
strip, spaced 4-inches o.c.

MECHANICAL INSULATION
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3. Overlap jacket longitudinal seams at least 1-1/2-inches. Install insulation with
longitudinal seams at bottom of pipe. Clean and dry surface to receive self-sealing
lap. Staple laps with outward clinching staples along edge at 4-inches o.c.

a. For below ambient services, apply vapor-barrier mastic over staples.

4. Cover joints and seams with tape as recommended by insulation material
manufacturer to maintain vapor seal.

5. Where vapor barriers are indicated, apply vapor-barrier mastic on seams and joints
and at ends adjacent to duct and pipe flanges and fittings.

Cut insulation in a manner to avoid compressing insulation more than 75% of its nominal
thickness.

Finish installation with systems at operating conditions. Repair joint separations and
cracking due to thermal movement.

Repair damaged insulation facings by applying same facing material over damaged areas.
Extend patches at least 4-inches beyond damaged areas. Adhere, staple, and seal patches
similar to butt joints.

3.4 PENETRATIONS

Insulation Installation at Roof Penetrations: Install insulation continuously through roof
penetrations.

1. Seal penetrations with flashing sealant.
2. Extend jacket of outdoor insulation outside roof flashing at least 2-inches below top of
roof flashing.

3. Seal jacket to roof flashing with flashing sealant.

Insulation Installation at Aboveground Exterior Wall Penetrations: Install insulation
continuously through wall penetrations.

1. Seal penetrations with flashing sealant.

2. Extend jacket of outdoor insulation outside wall flashing and overlap wall flashing at
least 2-inches.

3. Seal jacket to wall flashing with flashing sealant.

Insulation Installation at Interior Wall and Partition Penetrations (That Are Not Fire Rated):
Install insulation continuously through walls and partitions.

Insulation Installation at Fire-Rated Wall and Partition Penetrations: Install insulation
continuously through penetrations of fire-rated walls and partitions. Terminate insulation at

MECHANICAL INSULATION
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fire damper sleeves for fire-rated wall and partition penetrations. Externally insulate damper
sleeves to match adjacent insulation and overlap duct insulation at least 2-inches.

3.5 DUCT AND PLENUM INSULATION INSTALLATION

A. Blanket Insulation Installation on Ducts and Plenums: Secure with adhesive and insulation

pins.

1. Apply adhesives according to manufacturer's recommended coverage rates per unit
area, for 100% coverage of duct and plenum surfaces.

2. Apply adhesive to entire circumference of ducts and to all surfaces of fittings and
transitions.

3. Install either capacitor-discharge-weld pins and speed washers or cupped-head,

capacitor-discharge-weld pins on sides and bottom of horizontal ducts and sides of
vertical ducts as follows:

a. On duct sides with dimensions 18-inches and smaller, place pins along
longitudinal centerline of duct. Space 3-inches maximum from insulation end
joints, and 16-inches o.c.

b. On duct sides with dimensions larger than 18-inches, place pins 16-inches o.c.
each way, and 3-inches maximum from insulation joints. Install additional pins
to hold insulation tightly against surface at cross bracing.

3.6 EQUIPMENT, TANK, AND VESSEL INSULATION INSTALLATION

A.  Secure insulation with adhesive and anchor pins and speed washers.

1. Apply adhesives according to manufacturer's recommended coverage rates per unit
area, for 100% coverage of tank and vessel surfaces.

2. Groove and score insulation materials to fit as closely as possible to equipment,
including contours. Bevel insulation edges for cylindrical surfaces for tight joints.
Stagger end joints.

3. Protect exposed corners with secured corner angles.

4. Install adhesively attached insulation hangers and speed washers on sides of tanks and

vessels as follows:
a. Do not weld anchor pins to ASME-labeled pressure vessels.

b. Select insulation hangers and adhesive that are compatible with service
temperature and with substrate.

c. On tanks and vessels, maximum anchor-pin spacing is 3-inches from insulation
end joints, and 16-inches o.c. in both directions.

MECHANICAL INSULATION
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d. Do not overcompress insulation during installation.
e. Cut and miter insulation segments to fit curved sides and domed heads of tanks
and vessels.
f. Impale insulation over anchor pins and attach speed washers.
g Cut excess portion of pins extending beyond speed washers and bend parallel

with insulation surface. Cover exposed pins and washers with tape matching
insulation facing.

Secure each layer of insulation with stainless-steel or aluminum bands. Select band
material compatible with insulation materials.

Stagger joints between insulation layers at least 3-inches.
Install insulation in removable segments on equipment access doors, manholes,
handholes, and other elements that require frequent removal for service and

inspection.

Bevel and seal insulation ends around manholes, handholes, ASME stamps, and
nameplates. '

For equipment with surface temperatures below ambient, apply mastic to open ends,
joints, seams, breaks, and punctures in insulation.

Insulation Installation on Pumps:

Fabricate metal boxes lined with insulation. Fit boxes around pumps and coincide
box joints with splits in pump casings. Fabricate joints with outward bolted flanges.
Bolt flanges on 6-inches centers, starting at corners. Install 3/8-inch- diameter
fasteners with wing nuts. Alternatively, secure the box sections together using a
latching mechanism.

Fabricate boxes from galvanized steel or aluminum, at least 0.050-inch thick.

For below ambient services, install a vapor barrier at seams, joints, and penetrations.
Seal between flanges with replaceable gasket material to form a vapor barrier.

GENERAL PIPE INSULATION INSTALLATION

Requirements in this Article generally apply to all insulation materials except where more
specific requirements are specified in various pipe insulation material installation articles.

Insulation Installation on Fittings, Valves, Strainers, Flanges, and Unions:

Install insulation over fittings, valves, strainers, flanges, unions, and other specialties
with continuous thermal and vapor-retarder integrity, unless otherwise indicated.

MECHANICAL INSULATION
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2. Insulate pipe elbows using preformed fitting insulation or mitered fittings made from

same material and density as adjacent pipe insulation. Each piece shall be butted
tightly against adjoining piece and bonded with adhesive. Fill joints, seams, voids,
and irregular surfaces with insulating cement finished to a smooth, hard, and uniform
contour that is uniform with adjoining pipe insulation.

3. Insulate tee fittings with preformed fitting insulation or sectional pipe insulation of
same material and thickness as used for adjacent pipe. Cut sectional pipe insulation to
fit. Butt each section closely to the next and hold in place with tie wire. Bond pieces
with adhesive.

4. Insulate valves using preformed fitting insulation or sectional pipe insulation of same
material, density, and thickness as used for adjacent pipe. Overlap adjoining pipe
insulation by not less than two times the thickness of pipe insulation, or one pipe
diameter, whichever is thicker. For valves, insulate up to and including the bonnets,
valve stuffing-box studs, bolts, and nuts. Fill joints, seams, and irregular surfaces
with insulating cement.

5. Insulate strainers using preformed fitting insulation or sectional pipe insulation of
same material, density, and thickness as used for adjacent pipe. Overlap adjoining
pipe insulation by not less than two times the thickness of pipe insulation, or one pipe
diameter, whichever is thicker. Fill joints, seams, and irregular surfaces with
insulating cement. Insulate strainers so strainer basket flange or plug can be easily
removed and replaced without damaging the insulation and jacket. Provide a
removable reusable insulation cover. For below ambient services, provide a design
that maintains vapor barrier.

6. Insulate flanges and unions using a section of oversized preformed pipe insulation.
Overlap adjoining pipe insulation by not less than two times the thickness of pipe
insulation, or one pipe diameter, whichever is thicker.

7. Cover segmented insulated surfaces with a layer of finishing cement and coat with a
mastic. Install vapor-barrier mastic for below ambient services and a breather mastic
for above ambient services. Reinforce the mastic with fabric-reinforcing mesh.
Trowel the mastic to a smooth and well-shaped contour.

8. For interior services not specified to receive a field-applied jacket except for flexible
elastomeric, install fitted PVC cover over elbows, tees, strainers, valves, flanges, and
unions. Terminate ends with PVC end caps. Tape PVC covers to adjoining insulation
facing using PVC tape.

9. Stencil or label the outside insulation jacket of each union with the word "UNION”.
Match size and color of pipe labels.

C. Insulate instrument connections for thermometers, pressure gages, pressure temperature taps,
test connections, flow meters, sensors, switches, and transmitters on insulated pipes, vessels,
and equipment. Shape insulation at these connections by tapering it to and around the
connection with insulating cement and finish with finishing cement, mastic, and flashing
sealant.

MECHANICAL INSULATION
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3.8 CELLULAR-GLASS INSULATION INSTALLATION

A.  Insulation Installation on Straight Pipes and Tubes:

1. Secure each layer of insulation to pipe with wire or bands and tighten bands without
deforming insulation materials.

2. Where vapor barriers are indicated, seal longitudinal seams, end joints, and
protrusions with vapor-barrier mastic and joint sealant.

3. For insulation with factory-applied jackets on below ambient services, do not staple
longitudinal tabs but secure tabs with additional adhesive as recommended by
insulation material manufacturer and seal with vapor-barrier mastic and flashing

sealant,
B.  Insulation Installation on Pipe Flanges:
1. Install preformed pipe insu}ation to outer diameter of pipe flange.
2. Make width of insulation section same as overall width of flange and bolts, plus twice

the thickness of pipe insulation.
3. Fill voids between inner circumference of flange insulation and outer circumference
of adjacent straight pipe segments with cut sections of cellular-glass block insulation

of same thickness as pipe insulation.

4. Install jacket material with manufacturer's recommended adhesive, overlap seams at
least 1-inch, and seal joints with flashing sealant.

C.  Insulation Installation on Pipe Fittings and Elbows:

1. Install preformed sections of same material as straight segments of pipe insulation
when available. Secure according to manufacturer's written instructions.

2. When preformed sections of insulation are not available, install mitered sections of
cellular-glass insulation. Secure insulation materials with wire or bands.

D.  Insulation Installation on Valves and Pipe Specialties:
1. Install preformed sections of cellular-glass insulation to valve body.

2. Arrange insulation to permit access to packing and to allow valve operation without
disturbing insulation,

3. Install insulation to flanges as specified for flange insulation application.

3.9 FLEXIBLE ELASTOMERIC INSULATION INSTALLATION

A.  Seal longitudinal seams and end joints with manufacturer's recommended adhesive to.
eliminate openings in insulation that allow passage of air to surface being insulated.

MECHANICAL INSULATION
15080 - 17



County of Riverside Dedicated A/C for IT Rooms at

= T

Riverside Center
Project FM08740000174

B.  Insulation Installation on Pipe Fittings and Elbows:

1.

2.

Install mitered sections of pipe insulation.

Secure insulation materials and seal seams with manufacturer's recommended
adhesive to eliminate openings in insulation that allow passage of air to surface being
insulated.

3.10 'MINERAL-FIBER INSULATION INSTALLATION

A.  Insulation Installation on Straight Pipes and Tubes:

1. Secure each layer of preformed pipe insulation to pipe with wire or bands and tighten
bands without deforming insulation materials.

2. Where vapor barriers are indicated, seal longitudinal seams, end joints, and
protrusions with vapor-barrier mastic and joint sealant.

3. For insulation with factory-applied jackets on below ambient surfaces, do not staple
longitudinal tabs but secure tabs with additional adhesive as recommended by
insulation material manufacturer and seal with vapor-barrier mastic and flashing
sealant.

B.  Insulation Installation on Pipe Flanges:

1. Install preformed pipe insulation to outer diameter of pipe flange.

2. Make width of insulation section same as overall width of flange and bolts, plus twice
the thickness of pipe insulation.

3. Fill voids between inner circumference of flange insulation and outer circumference
of adjacent straight pipe segments with mineral-fiber blanket insulation.

4, Install jacket material with manufacturer's recommended adhesive, overlap seams at

least 1-inch, and seal joints with flashing sealant.

C.  Insulation Installation on Pipe Fittings and Elbows:

1.

Install preformed sections of same material as straight segments of pipe insulation
when available,

When preformed insulation elbows and fittings are not available, install mitered
sections of pipe insulation, to a thickness equal to adjoining pipe insulation. Secure
insulation materials with wire or bands.

D.  Insulation Installation on Valves and Pipe Specialties:

1.

Install preformed sections of same material as straight segments of pipe insulation
when available.

MECHANICAL INSULATION
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When preformed sections are not available, install mitered sections of pipe insulation
to valve body.

Arrange insulation to permit access to packing and to allow valve operation without
disturbing insulation.

Install insulation to flanges as specified for flange insulation application.

E. Blanket Insulation Installation on Ducts and Plenums; Secure with adhesive and insulation

pins.

1.

Apply adhesives according to manufacturer's recommended coverage rates per unit
area, for 100% coverage of duct and plenum surfaces.

Apply adhesive to entire circumference of ducts and to all surfaces of fittings and
transitions.

Install either capacitor-discharge-weld pins and speed washers or cupped-head,
capacitor-discharge-weld pins on sides and bottom of horizontal ducts and sides of
vertical ducts as follows:

a. On duct sides with dimensions 18-inches and smaller, place pins along
longitudinal centerline of duct. Space 3-inches maximum from insulation end
joints, and 16-inches o.c.

b. On duct sides with dimensions larger than 18-inches, place pins 16-inches o.c.
each way, and 3-inches maximum from insulation joints. Install additional pins
to hold insulation tightly against surface at cross bracing.

c. Pins may be omitted from top surface of horizontal, rectangular ducts and
plenums.

d. Do not overcompress insulation during installation.
€. Impale insulation over pins and attach speed washers.

f. Cut excess portion of pins extending beyond speed washers and bend parallel
with insulation surface. Cover exposed pins and washers with tape matching
insulation facing.

For ducts and plenums with surface temperatures below ambient, install a continuous
unbroken vapor barrier. Create a facing lap for longitudinal seams and end joints with
insulation by removing 2-inches from 1 edge and 1 end of insulation segment. Secure
laps to adjacent insulation section with 1/2-inch outward-clinching staples, 1-inch o.c.
Install vapor barrier consisting of factory- or field-applied jacket, adhesive, vapor-
barrier mastic, and sealant at joints, seams, and protrusions.

a. Repair punctures, tears, and penetrations with tape or mastic to maintain vapor-
barrier seal.

MECHANICAL INSULATION
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b. Install vapor stops for ductwork and plenums operating below 50°F at 18-ft

intervals. Vapor stops shall consist of vapor-barrier mastic applied in a Z-

shaped pattern over insulation face, along butt end of insulation, and over the

surface. Cover insulation face and surface to be insulated a width equal to 2
times the insulation thickness but not less than 3-inches.

5. Install insulation on rectangular duct elbows and transitions with a full insulation
section for each surface. Install insulation on round and flat-oval duct elbows with
individually mitered gores cut to fit the elbow.

F. Board Insulation Installation on Ducts and Plenums: Secure with adhesive and insulation

3.11 FIELD-APPLIED JACKET INSTALLATION

A.  Where FSK jackets are indicated, install as follows:

1. Draw jacket material smooth and tight.

2. Install lap or joint strips with same material as jacket.

3. Secure jacket to insulation with manufacturer's recommended adhesive.

4. Install jacket with 1-1/2-inches laps at longitudinal seams and 3-inches- wide joint

strips at end joints.

5. Seal openings, punctures, and breaks in vapor-retarder jackets and exposed insulation
with vapor-barrier mastic.

B.  Where PVC jackets are indicated, install with 1-inch overlap at longitudinal seams and end
joints; for horizontal applications, install with longitudinal seams along top and bottom of
tanks and vessels. Seal with manufacturer's recommended adhesive.

1. Apply two continuous beads of adhesive to seams and joints, one bead under lap and
the finish bead along seam and joint edge.

C.  Where metal jackets are indicated, install with 2-inches overlap at longitudinal seams and
end joints. Overlap longitudinal seams arranged to shed water. Seal end joints with
weatherproof sealant recommended by insulation manufacturer. Secure jacket with
stainless-steel bands 12-inches o.c. and at end joints.

3.12 FIELD QUALITY CONTROL
A.  Perform the following field tests and inspections and prepare test reports:
1. Inspect ductwork, randomly selected by Owner, by removing field-applied jacket and
insulation in layers in reverse order of their installation. Extent of inspection shall be

limited to one location for each duct system.

2. Inspect field-insulated equipment, randomly selected by Owner, by removing field-
applied jacket and insulation in layers in reverse order of their installation. Extent of

MECHANICAL INSULATION
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inspection shall be limited to one location for each type of equipment. For large
equipment, remove only a portion adequate to determine compliance.

3. Inspect pipe, fittings, strainers, and valves, randomly selected by Owner, by removing
field-applied jacket and insulation in layers in reverse order of their installation.
Extent of inspection shall be limited to three locations of straight pipe, three locations
of fittings, and one location of valves for each pipe service.

All insulation applications will be considered defective Work if sample inspection reveals
noncompliance with requirements. Remove defective Work.

Install new insulation and jackets to replace insulation and jackets removed for inspection.
Repeat inspection procedures after new materials are installed.

DUCT INSULATION SCHEDULE, GENERAL

Plenums and Ducts Requiring Insulation:
1. Supply and Return Air Ductwork.
Items Not Insulated:

I. Metal ducts with duct liner of sufficient thickness to comply with energy code and
ASHRAF/IESNA 90.1.

2. Factory-insulated flexible ducts.

EQUIPMENT INSULATION SCHEDULE

Insulation materials and thicknesses are identified below. If more than one material is listed
for a type of equipment, selection from materials listed is Contractor's option.

Insulate indoor and outdoor equipment in paragraphs below that is not factory insulated.
Chillers: Insulate cold surfaces on chillers, including, but not limited to, evaporator bundles,
suction piping, compressor inlets, tube sheets, water boxes, and nozzles with any of the
following:

1. Cellular Glass: 2-inches thick.

2, Flexible Elastomeric: 1-inch thick.

3. Mineral-Fiber Board: 1-inch thick and 3-Ib/cu. ft. or 6-Ib/cu. ft. nominal density.

4, Mineral-Fiber Pipe and Tank: 1-inch thick.

Chilled-water pump insulation shall be any of the following:

1. Cellular Glass: 3-inches thick.

2. Mineral-Fiber Board: 2-inches thick and 3-Ib/cu. ft. or 6-Ib/cu. ft. nominal density.

MECHANICAL INSULATION
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E.  Chilled-water expansion/compression tank insulation shall be any of the following:

3.15

3.16

1. Cellular Glass: 1-1/2-inches thick.
2. Mineral-Fiber Board: 1-inch thick énd 3-lb/cu. ft. or 6-Ib/cu. ft. nominal density.

3. Mineral-Fiber Pipe and Tank: 1-inch thick.

F. Chilled-water air-separator insulation shall be any of the following:
1. Cellular Glass: 2-inches thick.
2. Mineral-Fiber Board: 1-inch thick and 3-Ib/cu. ft. or 6-Ib/cu. ft. nominal density.
3. Mineral-Fiber Pipe and Tank: 1-inch thick.

G.  Chilled Water tank insulation shall be any of the following:
1. Cellular Glass: 3-inches thick.
2. Mineral-Fiber Board: 3-inches thick and 3-Ib/cu. ft. or 6-Ib/cu. ft. nominal density.
3. Mineral-Fiber Pipe and Tank: 3-inches thick.

PIPING INSULATION SCHEDULE, GENERAL

A.  Acceptable preformed pipe and tubular insulation materials and thicknesses are identified for
each piping system and pipe size range. If more than one material is listed for a piping
system, selection from materials listed is Contractor's option.

B. Items Not Insulated: Unless otherwise indicated, do not install insulation on the following:
1. Fire-suppression piping.
2. Below-grade piping.

INDOOR PIPING INSULATION SCHEDULE

A.  Condensate and Equipment Drain Water below 60°F:

1. All Pipe Sizes: Insulation shall be any of the following:
a. Flexible Elastomeric: 3/4-inch thick.
b. Mineral-Fiber Pipe Insulation, Type I: 1/2-inch thick.

B.  Chilled Water:

1. Insulation shall be any of the following:

a. Cellular Glass: 1-1/2-inches thick.

MECHANICAL INSULATION
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3.18
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B.

b. Mineral-Fiber, Preformed Pipe, Type I: 1-1/2-inches thick.
OUTDOOR, ABOVEGROUND PIPING INSULATION SCHEDULE
Chilled Water:
1. All Pipe Sizes: Insulation shall be any of the following:
a. Cellular Glass: 3-inches thick.
b. Mineral-Fiber Pipe Insulation, Type I: 3-inches thick.
INDOOR, FIELD-APPLIED JACKET SCHEDULE

Install jacket over insulation material. For insulation with factory-applied jacket, install the
field-applied jacket over the factory-applied jacket.

If more than one material is listed, selection from materials listed is Contractor's option.

Ducts and Plenums, Concealed:

1. None for insulation with ASJ.

Ducts and Plenums, Exposed:

1. Painted Aluminum, Stucco Embossed: 0.020-inch thick.

Equipment, Concealed:

1. None for insulation with ASJ.

Equipment, Exposed:

1. PVC: 20 mils thick.

Piping, Concealed:

1. None for insulation with ASJ

2. PVC for fittings: 20 mils thick. -

Piping, Exposed:

1. Painted Aluminum, Stucco Embossed: 0.020-inch thick.
OUTDOOR, FIELD-APPLIED JACKET SCHEDULE

Install jacket over insulation material. For insulation with factory-applied jacket, install the
field-applied jacket over the factory-applied jacket.

If more than one material is listed, selection from materials listed is Contractor's option.

MECHANICAL INSULATION
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C.  Equipment:

1. Aluminum, Stucco Embossed with Z-Shaped Locking Seam: 0.020-inch thick.
D. Piping, Concealed:

1. Aluminum, Stucco Embossed: 0.016-inchthick.
E.  Piping, Exposed:

1. Aluminum, Stucco Embossed with Z-Shaped Locking Seam: 0.020-inch thick.

END OF SECTION
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SECTION 15110
VALVES

PART 1 GENERAL
1.1 RELATED DOCUMENTS

A.  Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY
A.  This Section includes the following general-duty valves:
1. Bronze ball valves.

2. Ferrous-alloy butterfly valves.

3. Bronze check valves.
4. Gray-iron swing check valves.
5. Ferrous-alloy wafer check valves.

6. Spring-loaded, lift-disc check valves.

7. Bronze gate valves.
8. Cast-iron gate valves.
9. Bronze globe valves.

10.  Cast-iron globe valves.

B.  Related Sections include the following:

1. Division 15 Section "Mechanical Identification" for valve tags and charts.

2. Division 15 Section "HVAC Instrumentation and Controls" for control valves and
actuators.

3. Division 15 piping Sections for specialty valves applicable to those Sections only.

1.3 DEFINITIONS
A.  The following are standard abbreviations for valves:
1. CWP: Cold working pressure.

2. EPDM: Ethylene-propylene-diene terpolymer rubber.

VALVES
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3. NBR: Acrylonitrile-butadiene rubber.

4. PTFE: Polytetrafluoroethylene plastic.

5. SWP: Steam working pressure.

6. TFE: Tetrafluoroethylene plastic.
SUBMITTALS

A.  Product Data: For each type of valve indicated. Include body, seating, and trim materials;
valve design; pressure and temperature classifications; end connections; arrangement;
dimensions; and required clearances. Include list indicating valve and its application.
Include rated capacities; shipping, installed, and operating weights; furnished specialties;
and accessories.

QUALITY ASSURANCE

A.  ASME Compliance: ASME B31.9 for building services piping valves.

1.

Exceptions: Domestic cold-water piping valves unless referenced.

B. ASME Compliance for Ferrous Valves: ASME B16.10 and ASME B16.34 for dimension
and design criteria.

C.  NSF Compliance: NSF 61 and lead free for valve materials for potable-water service.

DELIVERY, STORAGE, AND HANDLING

A.  Prepare valves for shipping as follows:

L.

2.

5.

6.

Protect internal parts against rust and corrosion.

Protect threads, flange faces, grooves, and weld ends.

Set angle, gate, and globe valves closed to prevent rattling.

Set ball and plug valves open to minimize exposure of functional surfaces.
Set butterfly valves closed or slightly open.

Block check valves in either closed or open position.

B.  Use the following precautions during storage:

1.

2.

Maintain valve end protection.

Store valves indoors and maintain at higher than ambient dew-point temperature. If
outdoor storage is necessary, store valves off the ground in watertight enclosures.
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PART 2

2.1

A.

2.2

A
B.
C
D

2.3

A.

Use sling to handle large valves; rig sling to avoid damage to exposed parts. Do not use
handwheels or stems as lifting or rigging points.

PRODUCTS

MANUFACTURERS

In other Part2 articles where subparagraph titles below introduce lists, the following
requirements apply for product selection:

1. Manufacturers: Subject to compliance with requirements, provide products by the
manufacturers specified.

VALVES, GENERAL

Refer to Part 3 "Valve Applications” Article for applications of valves.
Bronze Valves: NPS 2 and smaller with threaded ends, unless otherwise indicated.
Ferrous Valves: NPS 2-1/2 and larger with flanged ends, unless otherwise indicated.

Valve Pressure and Temperature Ratings: Not less than indicated and as required for system
pressures and temperatures.

Valve Sizes: Same as upstream pipe, unless otherwise indicated.

Valve Actuators:

1. Handwheel: For valves other than quarter-turn types.

2. Lever Handle: For quarter-turn valves NPS 6 and smaller, except plug valves.

3. Wrench: For plug valves with square heads. Furnish Owner with 1 wrench for every
10 plug valves, for each size square plug head.

Extended Valve Stems: On insulated valves.

Valve Flanges: ASME B16.1 for cast-iron valves, ASME B16.5 for steel valves, and
ASME B16.24 for bronze valves.

Solder Joint: With sockets according to ASME B16.18.

Caution: Use solder with melting point below 840°F for angle, check gate, and globe
valves; below 421°F for ball valves.

Valve Bypass and Drain Connections: MSS SP-45.

BRONZE BALL VALVES

Manufacturers:

VALVES
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1. Two-Piece, Bronze Ball Valves:
a. Conbraco Industries, Inc.; Apollo Div.
b. Grinnell Corporation.

c. NIBCO INC.
d. Or approved equal.
B. Bronze Ball Valves, General: MSS SP-110.

C.  Two-Piece, Bronze Ball Valves: Bronze body with full-port, chrome-plated bronze ball;
PTFE or TFE seats; and 600-psig minimum CWP rating and blowout-proof stem.

24 FERROUS-ALLOY BUTTERFLY VALVES
A.  Manufacturers:
1. Ferrous-Alloy Butterfly Valves:
a. Grinnell Corporation.
b. Hammond Valve.
c. NIBCO INC.
d. Or approved equal.

B.  Ferrous-Alloy Butterfly Valves, General: MSS SP-67, Type I, for tight shutoff, with disc
and lining suitable for potable water, unless otherwise indicated.

C. 175-psig CWP Rating, Ferrous-Alloy Butterfly Valves: Wafer-lug type with one- or two-
piece stem.

2.5 BRONZE CHECK VALVES
A.  Manufacturers:
1. Bronze, Spring Loaded Lift Check Valves with Metal Disc:

a. Crane Co.; Crane Valve Group; Crane Valves.
b. Crane Co.; Crane Valve Group; Stockham Div.
c. Walworth Co.
d. NIBCQ INC.
€. Or approved equal.
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2. Bronze, Horizontal Swing Check Valves with Metal Disc:
a. Crane Co.; Crane Valve Group; Crane Valves.
b. Crane Co.; Crane Valve Group; Stockham Div.
c. NIBCO INC.
d. Or Approved Equal.
B.  Bronze Check Valves, General: MSS SP-80.

C.  Class 125, Bronze, Spring Loaded Lift Check Valves: Bronze body with bronze disc and
seat.

D.  Class 125, Bronze, Horizontal Swing Check Valves: Bronze body with bronze disc and seat.
2.6 GRAY-IRON SWING CHECK VALVES
A.  Manufacturers:
1. Type I, Gray-Iron Swing Check Valves with Metal Seats:
a. Crane Co.; Crane Valve Group; Crane Valves.
b. Crane Co.; Crane Valve Group; Stockham Div.
c. NIBCO INC.
d. Or approved equal.
B.  Gray-Iron Swing Check Valves, General: MSS SP-71.
C.  Typel, Class 125, gray-iron, swing check valves with metal seats.
2.7 SPRING-LOADED, LIFT-DISC CHECK VALVES
A.  Manufacturers:
1. Type I11, Globe Lift-Disc Check Valves:
a. Grinnell Corporation.
b.  NIBCO INC.
c. Or approved equal.

B.  Lift-Disc Check Valves, General: FCI 74-1, with spring-loaded bronze or alloy disc and
bronze or alloy seat.

VALVES
15110-5




County of Riverside Dedicated A/C for IT Rooms at
gE“’D‘"f'A"“‘“ Riverside Center
" e e s Project FM08740000174

C.  Typelll, Class 125, Globe Lift-Disc Check Valves: Globe style with cast-iron shell and
flanged ends.

2.8 BRONZE GATE VALVES
A.  Manufacturers:
1. Type 1, Bronze, Nonrising-Stem Gate Valves:
a. Crane Co.; Crane Valve Group; Crane Valves.
b. Grinnell Corporation.
c. NIBCO INC.
d. Or approved equal.
B.  Bronze Gate Valves, General: MSS SP-80, with ferrous-alloy handwheel.

C.  Type 1, Class 125, Bronze Gate Valves: Bronze body with nonrising stem and bronze solid
wedge and union-ring bonnet.

29 CAST-IRON GATE VALVES
A.  Manufacturers:
1. Type 1, Cast-Iron, Nonrising-Stem Gate Valves:

a. Crane Co.; Crane Valve Group; Crane Valves.
b. Crane Co.; Crane Valve Group; Stockham Div.
c. NIBCO INC.
d. Or approved equal.

B. Cast-Iron Gate Valves, General: MSS SP-70, Type L.

C.  Class 125, NRS, Bronze-Mounted, Cast-Iron Gate Valves: Cast-iron body with bronze trim,
nonrising stem, and solid-wedge disc.

2.10 BRONZE GLOBE VALVES
A.  Manufacturers:
1. Type 1, Bronze Globe Valves with Metal Disc:
a. Crane Co.; Crane Valve Group; Crane Valves.

b. Crane Co.; Crane Valve Group; Stockham Div.
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c. NIBCO INC.

d. Or approved equal.

2. Type 3, Bronze Globe Valves with Renewable Seat and Metal Disc:

a. Crane Co.; Crane Valve Group; Crane Valves.

b. Crane Co.; Crane Valve Group; Stockham Div.

c. NIBCO INC.

d. Or approved equal.

B.  Type 3, Class 125, Bronze Globe Valves: Bronze body with bronze disc and renewable
seat. Include union-ring bonnet.

2.11 CAST-IRON GLOBE VALVES
A.  Manufacturers:
1. Type 1, Cast-Iron Globe Valves with Metal Seats:
a. Cranev Co.; Crane Valve Group; Crane Valves.
b. Crane Co.; Crane Valve Group; Stockham Div.
c. NIBCO INC.
d. Or approved equal.
B.  Cast-Iron Globe Valves, General: MSS SP-85. |
C.  Type], Class 125, Cast-Iron Globe Valves: Gray-iron body with bronze seats.
PART 3 EXECUTION
31 EXAMINATION

A.  Examine piping system for compliance with requirements for installation tolerances and
other conditions affecting performance.

1. Proceed with installation only after unsatisfactory conditions have been corrected.

B.  Examine valve interior for cleanliness, freedom from foreign matter, and corrosion. Remove
special packing materials, such as blocks, used to prevent disc movement during shipping
and handling.

C.  Operate valves in positions from fully open to fully closed. Examine guides and seats made

accessible by such operations.
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D.  Examine threads on valve and mating pipe for form and cleanliness.

E. Examine mating flange faces for conditions that might cause leakage. Check bolting for
proper size, length, and material. Verify that gasket is of proper size, that its material
composition is suitable for service, and that it is free from defects and damage.

F. Do not attempt to repair defective valves; replace with new valves.

3.2 VALVE APPLICATIONS

A.  Refer to piping Sections for specific valve applications. If valve applications are not
indicated, use the following:

1. Shutoff Service: Ball or gate valves. Size 4 inch and above may be butterfly valves.
2. Throttling Service: Angle, ball, or globe valves.
3. Pump Discharge: Spring-loaded, lift-disc check valves.

B.  If valves with specified SWP classes or CWP ratings are not available, the same types of
valves with higher SWP class or CWP ratings may be substituted.

C.  Chilled-Water Piping: Use the following types of valves:
1. Ball Valves, NPS 2 and Smaller: Two-piece, 600-psig CWP rating, bronze.

2. Butterfly Valves, NPS 4 and Larger: Single-flange, 200-psig CWP rating, ferrous
alloy, with EPDM liner.

3. Swing Check Valves, NPS 2 and Smaller: Type 4, Class 150, bronze.
4, Swing Check Valves, NPS 2-1/2 and Larger: Type II, Class 125, gray iron.

5. Spring-Loaded, Lift-Disc Check Valves, NPS 2-1/2 and Larger: Type III, Class 250,
cast iron.

6. Gate Valves, NPS 2 and Smaller: Type 2, Class 150, bronze.

7. Gate Valves, NPS 2-1/2 and Larger: Type I, Class 125, NRS, bronze-mounted cast
iron.

8. Globe Valves, NPS 2 and Smaller: Type 2, Class 150, bronze.
9. Globe Valves, NPS 2-1/2 and Larger: Type I, Class 125, bronze-mounted cast iron.
D. Domestic Water Piping: Use the following types of valves:

1. Ball Valves, NPS 2 and Smaller: Two-piece, 600-psig CWP rating, bronze.

VALVES
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3.3 VALVE INSTALLATION

A.  Piping installation requirements are specified in other Division 15 Sections. Drawings
indicate general arrangement of piping, fittings, and specialties.

B.  Install valves with unions or flanges at each piece of equipment arranged to allow service,
maintenance, and equipment removal without system shutdown.

C.  Locate valves for easy access and provide separate support where necessary.

D.  With the exception of chilled water piping, install valves in horizontal piping with stem at or
above center of pipe. For chilled water piping, install valve stem at or below the center of the
pipe. The intent is to have water condensing on the valve handle dripping off the piping, not
seeping into the insulation. If the valve handle cannot be operated freely in this position, or if
access is severely restricted, the valve stem can be installed above the center of the pipe.

E.  Install valves in position to allow full stem movement.

F.  Install check valves for proper direction of flow and as follows:

1. Swing Check Valves: In horizontal position with hinge pin level.
2. Dual-Plate Check Valves: In horizontal or vertical position, between flanges.
3. Lift Check Valves: With stem upright and plumb.

34 JOINT CONSTRUCTION

A.  Refer to Division 15 Section "Basic Mechanical Materials and Methods" for basic piping
joint construction.

B. Soldered Joints: Use ASTM B 813, water-flushable, lead-free flux; ASTM B 32, lead-free-
alloy solder; and ASTM B 828 procedure, unless otherwise indicated.

3.5 ADJUSTING
A.  Adjust or replace valve packing after piping systems have been tested and put into service

but before final adjusting and balancing. Replace valves if persistent leaking occurs.

END OF SECTION
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SECTION 15122
METERS AND GAGES
PART 1 GENERAL
1.1 SUMMARY
A.  This Section includes the following meters and gages for mechanical systems:
1. Thermometers.
2. Gages.
3. Test plugs.
4. Flowmeters.
1.2 DEFINITIONS
A.  CR: Chlorosulfonated polyethylene synthetic rubber.
B. EPDM: Ethylene-propylene-diene terpolymer rubber.
1.3 SUBMITTALS

A.  Product Data: For each type of product indicated; include performance curves. Identify
range of device to be selected for each application.

B. Shop Drawings: Schedule for thermometers gages and flowmeters indicating manufacturer's
number, scale range, and location for each.

C.  Product Certificates: For each type of thermometer gage and flowmeter, signed by product
manufacturer,

D.  Operation and Maintenance Data: For flowmeters to include in emergency, operation, and
maintenance manuals.

PART 2 PRODUCTS

2.1 MANUFACTURERS

A.  Inother Part 2 articles where titles below introduce lists, the following requirements apply to
product selection:

1. Manufacturers: Subject to compliance with requirements, provide products by one of
the manufacturers specified.

2.2 - METAL-CASE, LIQUID-IN-GLASS THERMOMETERS
A. Manufacturers:

METERS AND GAGES
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1. Palmer - Wahl Instruments Inc.
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2. Trerice, H. O. Co.

3. Weiss Instruments, Inc.

4, Or approved equal.

Case: Brass 9 inches long.

Tube: Red or blue reading, organic-liquid filled, with magnifying lens.

Tube Background: Color contrasting with tube along with permanent scale markings.
Window: Glass.

Connector: Adjustable type, 180° in vertical plane, 360° in horizontal plane, with locking
device.

Stem: Copper-plated steel, aluminum, or brass for thermowell installation and of length to
suit installation.

Accuracy: Plus or minus 1% of range or plus or minus 1 scale division to maximum of 1.5%
of range.

DIRECT-MOUNTING, VAPOR-ACTUATED DIAL THERMOMETERS

Manufacturers:

1. Marsh Bellofram.

2. Trerice, H. O. Co.

3. Weiss Instruments, Inc.

Case. Dry type, drawn steel or cast aluminum, 4-1/2-inch diameter.
Element: Bourdon tube or other type of pressure element.

Movement: Mechanical, connecting element and pointer.

Dial: Color contrasting with tube along with permanent scale markings.

Pointer: Red or other dark-color metal.

‘Window: Glass.

Ring: Brass or Stainless steel.

Connector: Adjustable type, 180° in vertical plane, 360° in horizontal plane, with locking
device.
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J. Thermal System: Liquid- filled bulb in copper-plated steel, aluminum, or brass stem for

24
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thermowell installation and of length to suit installation.

K.  Accuracy: Plus or minus 1% of range or plus or minus 1 scale division to maximum of 1.5%
of range.

THERMOWELLS
A.  Manufacturers: Same as manufacturer of thermometer being used.

B.  Description: Pressure-tight, socket-type metal fitting made for insertion into piping and of
type, diameter, and length required to hold thermometer.

PRESSURE GAGES
A.  Manufacturers:
1. Emst Gage Co.
2. Marsh Bellofram.
3. Trerice, H. O. Co.
4, Weiss Instruments, Inc.
5. Or approved equal.

B.  Direct-Mounting, Dial-Type Pressure Gages: Indicating-dial type complying with
ASME B40.100.

1. Case: Liquid-filled type, drawn steel or cast aluminum, 4-1/2-inch diameter.

2. Pressure-Element Assembly: Bourdon tube, unless otherwise indicated.

3. Pressure Connection: Brass, NPS 1/4, bottom-outlet type unless back-outlet type is
indicated.

4. Movement: Mechanical, with link to pressure element and connection to pointer.

5. Dial: Color contrasting with pointer along with permanent scale markings.

6. Pointer: Red or other dark-color metal.

7. Window: Glass.

8. Ring: Metal or Stainless steel.

9. Accuracy: Grade A, plus or minus 1% of middle half scale.

10.  Range for Fluids under Pressure: Two times operating pressure.

METERS AND GAGES
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C.  Pressure-Gage Fittings:

1. Valves: NPS 1/4 bronze or stainless-steel ball type.

2. Snubbers: ASME B40.5, NPS 1/4 brass bushing with corrosion-resistant, porous-
metal disc of material suitable for system fluid and working pressure.

2.6 TEST PLUGS
A.  Manufacturers:
L. Flow Design, Inc.
2. Peterson Equipment Co., Inc.
3. Sisco Manufacturing Co.
4, Trerice, H. O. Co.
5. Or approved equal.

B.  Description: Corrosion-resistant brass or stainless-steel body with core inserts and gasketed
and threaded cap, with extended stem for units to be installed in insulated piping.

C.  Minimum Pressure and Temperature Rating: 500 psig at 200°F.

D.  Core Inserts: One or two self-sealing rubber valves.
1. Insert material shall be EPDM.

2.7 VENTURI FLOWMETERS

A.  Manufacturers:
1. Armstrong Pumps, Inc.
2. Flow Design, Inc.
3. Or approved equal.

B.  Description: Differential-pressure design for installation in piping; with calibrated flow-
measuring element, separate flowmeter, hoses or tubing, valves, fittings, and conversion

chart compatible with flow-measuring element, flowmeter, and system fluid.

C.  Construction: Bronze, brass, or factory-primed steel; with brass fittings and attached tag
with flow conversion data.

D.  Pressure Rating: 250 psig.
E.  Temperature Rating: 250°F.

METERS AND GAGES
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F. End Connections for NPS 2 and Smaller: Threaded.
G.  End Connections for NPS 2-1/2 and Larger: Flanged or welded.

H. Range: Flow range of flow-measuring element and flowmeter shall cover operating range of
equipment or system served.

L Portable Indicators: Differential-pressure type calibrated for connected flowmeter element
and having two 12-foot hoses in carrying case.

1. Scale: Gallons per minute.
2. Accuracy: Plus or minus 2% between 20 and 80% of range.
J. Operating Instructions: Include complete instructions with each flowmeter.

2.8 PITOT-TUBE FLOWMETERS .
A.  Manufacturers:
L. Dieterich Standard Inc.
2. Taco, Inc.
3. Veris, Inc.
4, Or approved equal.

B.  Description: Insertion-type, differential-pressure design for inserting probe into piping and
measuring flow directly in gallons per minute.

C.  Construction: Stainless-steel probe of length to span inside of pipe; with integral transmitter
and direct-reading scale.

D.  Pressure Rating: 150 psig minimum.
E.  Temperature Rating: 250°F minimum.
F. Display: Visual instantaneous rate of flow.
G.  Integral Transformer: For low-voltage power connection.
H.  Accuracy: Plus or minus 1% for liquids and gases.
PART 3 EXECUTION
3.1 THERMOMETER APPLICATIONS
A.  Install liquid-in-glass thermometers in the following locations:
1. Inlet and outlet of each hydronic boiler and chiller.
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2. Inlet and outlet of each hydronic coil in air-handling units and built-up central
systems.
3. Inlet and outlet of each hydronic heat exchanger.
4. Inlet and outlet of each thermal storage tank.
5. Outside-air, return-air, and mixed-air ducts.

Provide the following temperature ranges for thermometers:
1. Chilled Water: 0 to 100°F, with 2° scale divisions.

2. Air Ducts: Minus 40 to plus 110°F, with 2° scale divisions.

GAGE APPLICATIONS

Install dry-case-type pressure gages for discharge of each pressure-reducing valve.
Install pressure gages at chilled water central plant service connection.

Install pressure gages at suction and discharge of each pump.

INSTALLATIONS

Install direct-mounting thermometers and adjust vertical and tilted positions.

Install remote-mounting dial thermometers on panel, with tubing connecting panel and
thermometer bulb supported to prevent kinks. Use minimum tubing length.

Install thermowells with socket extending a minimum of 2 inches into fluid and in vertical
position in piping tees where thermometers are indicated.

Duct Thermometer Support Flanges: Install in wall of duct where duct thermometers are
indicated. Attach to duct with screws.

Install direct-mounting pressure gages in piping tees with pressure gage located on pipe at
most readable position.

Install ball-valve and snubber fitting in piping for each pressure gage for fluids.
Install test plugs in tees in piping.

Assemble and install connections, tubing, and accessories between flow-measuring elements
and flowmeters as prescribed by manufacturer's written instructions.

Install flowmeter elements in accessible positions in piping systems.

Install differential-pressure-type flowmeter elements with at least minimum straight lengths
of pipe upstream and downstream from element as prescribed by manufacturer's written
instructions.
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K.  Install connection fittings for attachment to portable indicators in accessible locations.

L.  Install flowmeters at discharge of pumps and at inle
3.4 CONNECTIONS

A. Install meters and gages adjacent to machines

t of hydronic air coils.

and equipment to allow service and

maintenance for meters, gages, machines, and equipment.

Connect flowmeter-system elements to meters.
Connect flowmeter transmitters to meters.

Ground equipment according to Division 16.

m o 0o =

Connect wiring according to Division 16.
3.5 ADJUSTING
A.  Calibrate meters according to manufacturer's written
B.  Adjust faces of meters and gages to proper angle for

END OF SECTION

1 instructions, after installation.

best visibility.
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