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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 basic mechanical materials and methods to complement 

other Division 15 Sections. 

 

1. Piping materials and installation instructions common to most piping systems. 

2. Concrete base construction requirements. 

3. Escutcheons. 

4. Dielectric fittings. 

5. Flexible connectors. 

6. Mechanical sleeve seals. 

7. Piping Specialties. 

8. Equipment nameplate data requirements. 

9. Labeling and identifying mechanical systems and equipment. 

10. Nonshrink grout for equipment installations. 

11. Piping Systems common requirements. 

12. Field-fabricated metal and wood equipment supports. 

13. Installation requirements common to equipment specification sections. 

14. Mechanical demolition. 

15. Cutting and patching. 

16. Touchup painting and finishing. 

17. Demolition. 

18. Excavating and backfilling. 

19. Foundations and anchor Bolts. 

20. Access Doors. 

 

B. Pipe and pipe fitting materials are specified in Division 15 piping system Sections. 

 

1.3  DEFINITIONS 

 

A. Finished Spaces:  Spaces other than mechanical and electrical equipment rooms, furred spaces, 

pipe and duct shafts, unheated spaces immediately below roof, spaces above ceilings, 

unexcavated spaces, crawl spaces, 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. 
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D. Concealed, Interior Installations:  Concealed from view and protected from physical contact 

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

 

E. 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. 

 

F. The following are industry abbreviations for plastic materials: 

1. ABS:  Acrylonitrile-butadiene-styrene plastic. 

2. CPVC:  Chlorinated polyvinyl chloride plastic. 

3. NP:  Nylon plastic. 

4. PE:  Polyethylene plastic. 

5. PVC:  Polyvinyl chloride plastic. 

 

G. The following are industry abbreviations for rubber materials: 

1. CR:  Chlorosulfonated polyethylene synthetic rubber. 

2. EPDM:  Ethylene propylene diene terpolymer rubber. 

 

1.4  SUBMITTALS 

 

A. Shop Drawings 

 

1. Submit shop drawings on all equipment to be furnished under this Division of the 

Specifications, in accordance with the General and Special Conditions. 

 

2. Shop Drawings shall be submitted only after the Contractor has checked and verified all 

field measurements, quantities, equipment dimensions, specified performance criteria, 

installation requirements, electrical requirements, materials, catalog numbers, and similar 

data with respect thereto and reviewed or coordinated each shop drawing with the 

requirements of the work and the Contract Documents. 

 

3. At the time of each submission the Contractor shall give the Architect specific written 

notice of each variation that the shop drawings may have from the requirements of the 

Contract Documents. 

 

4. The shop drawings shall have a stamp or specific written indication that the Contractor 

has satisfied the requirements stated hereinbefore.  Shop drawings submitted without the 

Contractor's review and stamp shall be immediately returned to the Contractor without 

the Architect's review. 

 

B. Product Data:  For dielectric fittings, flexible connectors, mechanical sleeve seals, and 

identification materials and devices. 

 

C. Shop Drawings:  Detail fabrication and installation for metal and wood supports and 

anchorage for mechanical materials and equipment. 

 

D. Coordination Drawings:  For access panel and door locations. 

 

E. Coordination Drawings:  Detail major elements, components, and systems of mechanical 

equipment and materials in relationship with other systems, installations, and building 
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components.  Show space requirements for installation and access.  Indicate if sequence and 

coordination of installations are important to efficient flow of the Work.  Include the 

following: 

 

1. Planned piping layout, including valve and specialty locations and valve-stem movement. 

2. Clearances for installing and maintaining insulation. 

3. Clearances for servicing and maintaining equipment, accessories, and specialties, 

including space for disassembly required for periodic maintenance. 

4. Equipment and accessory service connections and support details. 

5. Exterior wall and foundation penetrations. 

6. Fire-rated wall and floor penetrations. 

7. Sizes and location of required concrete pads and bases. 

8. Scheduling, sequencing, movement, and positioning of large equipment into building 

during construction. 

9. Floor plans, elevations, and details to indicate penetrations in floors, walls, and ceilings 

and their relationship to other penetrations and installations. 

10. Reflected ceiling plans to coordinate and integrate installation of air outlets and inlets, 

light fixtures, communication system components, sprinklers, and other ceiling-mounted 

items. 

 

F. Samples:  Of color, lettering style, and other graphic representation required for each 

identification material and device. 

 

1.5  QUALITY ASSURANCE 

 

A. Comply with ASME A13.1 for lettering size, length of color field, colors, and viewing angles 

of identification devices. 

 

B. Equipment Selection:  Equipment of higher electrical characteristics, physical dimensions, 

capacities, and ratings may be furnished provided such proposed equipment is approved in 

writing and connecting mechanical and electrical services, circuit breakers, conduit, motors, 

bases, and equipment spaces are increased. If minimum energy ratings or efficiencies of 

equipment are specified, equipment must meet design and commissioning requirements. 

 

1.6  DELIVERY, STORAGE, AND HANDLING 

 

A. Deliver pipes and tubes with factory-applied end caps.  Maintain end caps through shipping, 

storage, and handling to prevent pipe end damage and prevent entrance of dirt, debris, and 

moisture. 

 

B. Protect stored pipes and tubes from moisture and dirt.  Elevate above grade.  Do not exceed 

structural capacity of floor, if stored inside. 

 

C. Protect flanges, fittings, and piping specialties from moisture and dirt. 

 

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

 

1.7  SEQUENCING AND SCHEDULING 

 

A. Coordinate mechanical equipment installation with other building components. 
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B. Arrange for pipe spaces, chases, slots, and openings in building structure during progress of 

construction to allow for mechanical installations. 

 

C. Coordinate installation of required supporting devices and set sleeves in poured-in-place 

concrete and other structural components, as they are constructed. 

 

D. Sequence, coordinate, and integrate installations of mechanical materials and equipment for 

efficient flow of the Work.  Coordinate installation of large equipment requiring positioning 

before closing in building. 

 

E. Coordinate connection of mechanical systems with exterior underground and overhead utilities 

and services.  Comply with requirements of governing regulations, franchised service 

companies, and controlling agencies. 

 

F. Coordinate requirements for access panels and doors if mechanical items requiring access are 

concealed behind finished surfaces.  Access panels and doors are specified in Division 8 

Section "Access Doors." 

 

G. Coordinate installation of identifying devices after completing covering and painting, if 

devices are applied to surfaces.  Install identifying devices before installing acoustical ceilings 

and similar concealment. 

 

1.8  PERMITS, CODES, INSPECTIONS AND APPROVALS 

 

A. Permits 

 

1. All permits necessary for the complete heating, air conditioning, ventilating, sprinkler, 

boilers and plumbing systems shall be obtained by the Contractor from the authorities 

governing such work.  The cost of all permits shall be borne by the Contractor. 

 

B. Mechanical Work 

 

1. Heating and ventilating and air conditioning work shall be performed in accordance with 

the rules and regulations of the Kentucky Building Code, National Fire Protection 

Association, the latest standards recognized by the American Society of Heating and Air 

Conditioning Engineers and International Mechanical Code as adopted by the 

Commonwealth of Ky. All HVAC work shall be performed by a Licensed Kentucky 

Master HVAC Contractor. 

 

2. All plumbing work shall be installed according to requirements of the Commonwealth of 

Kentucky State Plumbing Laws and Codes, Rules and Regulations and local ordinances.  

Where there is a conflict between the Drawings and Specifications and the above codes, 

the rules of the code shall apply.  Any changes required shall be called to the attention of 

the Architect before Bid Date; otherwise this Contractor shall make the required changes 

at his own expense. 

 

3. There shall be furnished to the Owner, free of charge, a Certificate of Inspection and 

Approval from the Kentucky State Department of Health plumbing inspector pursuant to 

all plumbing work performed.  Final payment will be contingent upon this certificate. 
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4. Where the scope of mechanical work includes electrical work, all provisions included in 

the electrical sections of the work shall apply. 

 

C. Inspection Requirements 

 

1. The inspection work shall be scheduled for rough as well as the finished work.  The 

rough inspection shall be divided into as many inspections as may become necessary to 

cover all roughing-in.  A punch list inspection shall be scheduled with the Architect or his 

representative present. 

 

2. The Architect shall be notified twenty-four (24) hours in advance when any tests or 

inspections are to be made and before any work is insulated or concealed.  Failing to do 

so, the Contractor shall uncover and retest lines as directed by the Architect.  The 

Contractor shall notify the Architect when he is ready for final inspection. 

 

1.9  MECHANICAL DRAWINGS AND SPECIFICATIONS 

 

A. The drawings and specifications are intended to cover all work enumerated under the 

respective headings.  The drawings are diagrammatic only as far as final location of pipes, 

relative size, is concerned.  Any item of work not clearly included, specified and/or shown, 

any errors or conflict between plans (Mechanical, Architectural, Structural or Electrical), 

specifications, codes and field conditions, shall be clarified by a written request to the 

Architect by the Bidder before bidding; otherwise the bidder shall, at his own expense, supply 

the proper labor and materials to make good any damages or defects in his work caused by 

such error, omission or conflict. 

 

B. Piping schematics, risers and details shown on the drawings are for the equipment specified 

hereinafter.  All revisions, modifications or changes in piping, accessories, etc. due to using 

equipment of a different manufacturer than specified hereinafter, shall be the responsibility of 

the Bidder and shall be made at no additional cost to the Owner.  All modifications or changes 

shall be submitted to the Architect in writing and meet with his approval before the equipment 

is released for shipment. 

 

C. This Contractor shall be responsible for all revisions, modifications or changes necessary in 

the structural or architectural or electrical systems to accommodate the equipment to be 

furnished under this Section of the Specifications.  This shall be made at no additional cost to 

the Owner. 

 

D. The contractor in all areas where his work and/or expense is involved shall verify scale of 

Drawings and/or details.  This may involve all contract drawings:  Architectural, Structural, 

Mechanical, Electrical, etc. due to the advent of computers, copiers, and faxes, which change 

drawing scales so easily, this is very important.  If drawings are scaled to determine quantities 

of materials, labor, etc., no allowances will be due the contractor due to inaccurate scales 

shown on any of the contract drawings or reproductions thereof. 

 

PART 2 - PRODUCTS 

 

2.1  MANUFACTURERS 
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A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 

 

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

following: 

1. Dielectric Unions: 

a. Capitol Manufacturing Co. 

b. Central Plastics Co. 

c. Eclipse, Inc.; Rockford-Eclipse Div. 

d. Epco Sales Inc. 

e. Hart Industries International, Inc. 

f. Watts Industries, Inc.; Water Products Div. 

g. Zurn Industries, Inc.; Wilkins Div. 

 

2. Dielectric Couplings: 

a. Calpico, Inc. 

b. Lochinvar Corp. 

 

3. Mechanical Sleeve Seals: 

a. Calpico, Inc. 

b. Metraflex Co. 

c. Thunderline/Link-Seal. 

 

2.2  PIPE AND PIPE FITTINGS 

 

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

methods. 

 

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

 

2.3  JOINING MATERIALS 

 

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

 

B. Plastic, Pipe-Flange Gasket, Bolts, and Nuts:  Type and material recommended by piping 

system manufacturer, unless otherwise indicated. 

 

C. Solder Filler Metals:  ASTM B 32. 

 

1. Alloy Sn95 or Alloy Sn94:  Approximately 95 percent tin and 5 percent silver, with 0.10 

percent lead content. 

 

2. Alloy E:  Approximately 95 percent tin and 5 percent copper, with 0.10 percent 

maximum lead content. 

 

3. Alloy HA:  Tin-antimony-silver-copper zinc, with 0.10 percent maximum lead content. 

 

4. Alloy HB:  Tin-antimony-silver-copper nickel, with 0.10 percent maximum lead content. 
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5. Alloy Sb5:  95 percent tin and 5 percent antimony, with 0.20 percent maximum lead 

content. 

 

D. Solvent Cements:  Manufacturer's standard solvent cements for the following: 

1. ABS Piping:  ASTM D 2235. 

2. CPVC Piping:  ASTM F 493. 

3. PVC Piping:  ASTM D 2564.  Include primer according to ASTM F 656. 

4. PVC to ABS Piping Transition:  ASTM D 3138. 

 

E. Plastic Pipe Seals:  ASTM F 477, Elastomeric gasket. 

 

F. Couplings:  Iron-body sleeve assembly, fabricated to match OD of plain-end, pressure pipes. 

1. Sleeve:  ASTM A 126, Class B, gray iron. 

2. Followers:  ASTM A 47 malleable iron or ASTM A 536 ductile iron. 

3. Gaskets:  Rubber. 

4. Bolts and Nuts:  AWWA C111. 

5. Finish:  Enamel paint. 

 

2.4  DIELECTRIC FITTINGS 

 

A. General:  Assembly or fitting with insulating material isolating joined dissimilar metals, to 

prevent galvanic action and stop corrosion. 

 

B. Description:  Combination of copper alloy and ferrous; threaded, solder, plain, and weld-neck 

end types and matching piping system materials. 

 

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

 

D. Dielectric Unions:  Factory-fabricated, union assembly, for 250-psig minimum working 

pressure at 180 deg F. 

 

E. Dielectric Flanges:  Factory-fabricated, companion-flange assembly, for 150- or 300-psig 

minimum working pressure as required to suit system pressures. 

 

F. Dielectric-Flange Insulation Kits:  Field-assembled, companion-flange assembly, full-face or 

ring type.  Components include neoprene or phenolic gasket, phenolic or polyethylene bolt 

sleeves, phenolic washers, and steel backing washers. 

1. Provide separate companion flanges and steel bolts and nuts for 150- or 300-psig 

minimum working pressure as required to suit system pressures. 

 

G. Dielectric Couplings:  Galvanized-steel coupling with inert and noncorrosive, thermoplastic 

lining; threaded ends; and 300-psig  minimum working pressure at 225 deg F . 

 

 

2.5  MECHANICAL SLEEVE SEALS 

 

A. Description:  Modular design, with interlocking rubber links shaped to continuously fill 

annular space between pipe and sleeve.  Include connecting bolts and pressure plates. 

 

2.6  PIPING SPECIALTIES 
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A. Sleeves:  The following materials are for wall, floor, slab, and roof penetrations: 

 

1. Steel Sheet Metal:  0.0239-inch  minimum thickness, galvanized, round tube closed with 

welded longitudinal joint. 

 

2. Steel Pipe:  ASTM A 53, Type E, Grade A, Schedule 40, galvanized, plain ends. 

 

3. Cast Iron:  Cast or fabricated "wall pipe" equivalent to ductile-iron pressure pipe, with 

plain ends and integral waterstop, unless otherwise indicated. 

 

4. Stack Sleeve Fittings:  Manufactured, cast-iron sleeve with integral clamping flange.  

Include clamping ring and bolts and nuts for membrane flashing. 

a. Underdeck Clamp:  Clamping ring with set screws. 

 

5. PVC:  Manufactured, permanent, with nailing flange for attaching to wooden forms. 

 

6. PVC Pipe:  ASTM D 1785, Schedule 40. 

 

7. PE:  Manufactured, reusable, tapered, cup shaped, smooth outer surface, with nailing 

flange for attaching to wooden forms. 

 

B. Escutcheons:  Manufactured wall, ceiling, and floor plates; deep-pattern type if required to 

conceal protruding fittings and sleeves. 

 

1. ID:  Closely fit around pipe, tube, and insulation of insulated piping. 

 

2. OD:  Completely cover opening. 

 

3. Cast Brass:  One piece, with set screw. 

a. Finish:  Rough brass. 

b. Finish:  Polished chrome-plate. 

 

4. Cast Brass:  Split casting, with concealed hinge and set screw. 

a. Finish:  Rough brass. 

b. Finish:  Polished chrome-plate. 

 

5. Stamped Steel:  One piece, with set screw and chrome-plated finish. 

6. Stamped Steel:  One piece, with spring clips and chrome-plated finish. 

7. Stamped Steel:  Split plate, with concealed hinge, set screw, and chrome-plated finish. 

8. Stamped Steel:  Split plate, with concealed hinge, spring clips, and chrome-plated finish. 

9. Stamped Steel:  Split plate, with exposed-rivet hinge, set screw, and chrome-plated finish. 

10. Stamped Steel:  Split plate, with exposed-rivet hinge, spring clips, and chrome-plated 

finish. 

11. Cast-iron Floor Plate: One-piece casting. 

 

2.7  IDENTIFYING DEVICES AND LABELS 
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A. General:  Manufacturer's standard products of categories and types required for each 

application as referenced in other Division 15 Sections.  If more than one type is specified for 

application, selection is Installer's option, but provide one selection for each product category. 

 

B. Equipment Nameplates: Metal nameplate with operational data engraved or stamped; 

permanently fastened to equipment. 

 

1. Data:  Manufacturer, product name, model number, serial number, capacity, operating 

and power characteristics, labels of tested compliance, and similar essential data. 

2. Location:  Accessible and visible location. 

 

C. Stencils:  Standard stencils, prepared for required applications with letter sizes complying with 

recommendations of ASME A13.1 for piping and similar applications, but not less than 1-1/4-

inch- high letters for ductwork and not less than 3/4-inch-  high letters for access door signs 

and similar operational instructions. 

 

1. Material:  Fiberboard. 

2. Material:  Brass. 

3. Stencil Paint:  Standard exterior-type stenciling enamel; black, unless otherwise 

indicated; either brushing grade or pressurized spray-can form and grade. 

4. Identification Paint:  Standard identification enamel of colors indicated or, if not 

otherwise indicated for piping systems, comply with ASME A13.1 for colors. 

 

D. Snap-on Plastic Pipe Markers:  Manufacturer's standard preprinted, semirigid, snap on, color-

coded, complying with ASME A13.1. 

 

E. Plastic Duct Markers:  Manufacturer's standard color-coded, laminated plastic.  Comply with 

the following color code: 

 

1. Green:  Cold air. 

2. Yellow:  Hot air. 

3. Yellow/Green or Green:  Supply air. 

4. Blue:  Exhaust, outside, return, and mixed air. 

5. For hazardous exhausts, use colors and designs recommended by ASME A13.1. 

6. Nomenclature:  Include the following: 

a. Direction of airflow. 

b. Duct service. 

c. Duct origin. 

d. Duct destination. 

e. Design cubic feet per meter . 

 

F. Engraved Plastic-Laminate Signs:  ASTM D 709, Type I, cellulose, paper-base, phenolic-

resin-laminate engraving stock; Grade ES-2, black surface, black phenolic core, with white 

melamine subcore, unless otherwise indicated. 

 

1. Fabricate in sizes required for message. 

2. Engraved with engraver's standard letter style, of sizes and with wording to match 

equipment identification. 

3. Punch for mechanical fastening. 

4. Thickness:  1/16 inch , unless otherwise indicated. 
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5. Thickness:  1/8 inch, unless otherwise indicated. 

6. Thickness:  1/16 inch, for units up to 20-sq. in. or 8 inches long; 1/8 inch for larger units. 

7. Fasteners:  Self-tapping stainless-steel screws or contact-type permanent adhesive. 

 

G. Plastic Equipment Markers:  Color-coded, laminated plastic.  Comply with the following color 

code: 

 

1. Green:  Cooling equipment and components. 

2. Yellow:  Heating equipment and components. 

3. Yellow/Green:  Combination cooling and heating equipment and components. 

4. Brown:  Energy reclamation equipment and components. 

5. Blue:  Equipment and components that do not meet any criteria above. 

6. For hazardous equipment, use colors and designs recommended by ASME A13.1. 

7. Nomenclature:  Include the following, matching terminology on schedules as closely as 

possible: 

a. Name and plan number. 

b. Equipment service. 

c. Design capacity. 

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

rpm. 

 

8. Size:  Approximate 2-1/2 by 4 inches for control devices, dampers, and valves; and 4-1/2 

by 6 inches for equipment. 

 

H. Lettering and Graphics:  Coordinate names, abbreviations, and other designations used in 

mechanical identification, with corresponding designations indicated.  Use numbers, lettering, 

and wording indicated for proper identification and operation/maintenance of mechanical 

systems and equipment. 

 

1. Multiple Systems:  If multiple systems of same generic name are indicated, provide 

identification that indicates individual system number and service such as "Boiler No. 3," 

"Air Supply No. 1H," or "Standpipe F12." 

 

PART 3 - EXECUTION 

 

3.1  PIPING SYSTEMS - COMMON REQUIREMENTS 

 

A. General:  Install piping as described below, unless piping Sections specify otherwise.  

Individual Division 15 piping Sections specify unique piping installation requirements. 

 

B. General Locations and Arrangements:  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. 

 

C. Install piping at indicated slope. 

 

D. Install components with pressure rating equal to or greater than system operating pressure. 
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E. Install piping in concealed interior and exterior locations, except in equipment rooms and 

service areas. 

 

F. Install piping free of sags and bends. 

 

G. Install exposed interior and exterior piping at right angles or parallel to building walls.  

Diagonal runs are prohibited, unless otherwise indicated. 

 

H. Install piping tight to slabs, beams, joists, columns, walls, and other building elements.  Allow 

sufficient space above removable ceiling panels to allow for ceiling panel removal. 

 

I. Install piping to allow application of insulation plus 1-inch clearance around insulation. 

 

J. Locate groups of pipes parallel to each other, spaced to permit valve servicing. 

 

K. Install fittings for changes in direction and branch connections. 

 

L. Install couplings according to manufacturer's written instructions. 

 

M. Install pipe escutcheons for pipe penetrations of concrete and masonry walls, wall board 

partitions, and suspended ceilings according to the following: 

1. Chrome-Plated Piping:  Cast brass, one piece, with set screw, and polished chrome-plated 

finish.  Use split-casting escutcheons if required, for existing piping. 

2. Uninsulated Piping Wall Escutcheons:  Cast brass or stamped steel, with setscrew. 

3. Uninsulated Piping Floor Plates in Utility Areas:  Cast-iron floor plates. 

4. Insulated Piping:  Cast brass or stamped steel; with concealed hinge, spring clips, and 

chrome-plated finish. 

5. Piping in Utility Areas:  Cast brass or stamped steel, with set-screw or spring clips. 

N. Sleeves are not required for core drilled holes. 

 

O. Permanent sleeves are not required for holes formed by PE removable sleeves. 

 

P. Install sleeves for pipes passing through concrete and masonry walls, and concrete floor and 

roof slabs. 

 

Q. Install sleeves for pipes passing through concrete and masonry walls, gypsum-board 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. Build sleeves into new walls and slabs as work progresses. 

 

3. Install sleeves large enough to provide 1/4-inch  annular clear space between sleeve and 

pipe or pipe insulation.  Use the following sleeve materials: 

a. Steel Pipe Sleeves:  For pipes smaller than 6-inch NPS. 

b. PVC Pipe Sleeves:  For pipes smaller than 6-inch NPS. 

c. Steel, Sheet-Metal Sleeves:  For pipes 6-inch NPS and larger, penetrating gypsum 

board partitions. 
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d. Stack Sleeve Fittings:  For pipes penetrating floors with membrane waterproofing.  

Secure flashing between clamping flanges.  Install section of cast-iron soil pipe to 

extend sleeve to 2 inches above finished floor level.  Refer to Division 7 Section 

"Sheet Metal Flashing and Trim" for flashing. 

1) Seal space outside of sleeve fittings with nonshrink, nonmetallic grout. 

 

4. Except for underground wall penetrations, seal annular space between sleeve and pipe or 

pipe insulation, using elastomeric joint sealants.  Refer to Division 7 Section "Joint 

Sealants" for materials. 

 

5. Use Type S, Grade NS, Class 25, Use O, neutral-curing silicone sealant, unless otherwise 

indicated. 

 

R. Aboveground, Exterior-Wall, Pipe Penetrations:  Seal penetrations using sleeves and 

mechanical sleeve seals.  Size sleeve for 1-inch annular clear space between pipe and sleeve 

for installing mechanical sleeve seals. 

1. Install steel pipe for sleeves smaller than 6 inches  in diameter. 

2. Install cast-iron "wall pipes" for sleeves 6 inches  in diameter and larger. 

3. Assemble and install mechanical sleeve seals according to manufacturer's written 

instructions.  Tighten bolts that cause rubber sealing elements to expand and make 

watertight seal. 

 

S. Underground, Exterior-Wall, Pipe Penetrations:  Install cast-iron "wall pipes" for sleeves.  

Seal pipe penetrations using mechanical sleeve seals.  Size sleeve for 1-inch  annular clear 

space between pipe and sleeve for installing mechanical sleeve seals. 

1. Assemble and install mechanical sleeve seals according to manufacturer's written 

instructions.  Tighten bolts that cause rubber sealing elements to expand and make 

watertight seal. 

 

T. Fire-Barrier Penetrations:  Maintain indicated fire rating of walls, partitions, ceilings, and 

floors at pipe penetrations.  Seal pipe penetrations with Firestopping materials.  Refer to 

Division 7 Section "Firestopping" for materials. 

 

U. Verify final equipment locations for roughing-in. 

 

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

requirements. 

 

W. Piping Joint Construction:  Join pipe and fittings as follows and as specifically required in 

individual piping specification Sections: 

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

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

assembly. 

3. Soldered Joints:  Construct joints according to AWS's "Soldering Manual," Chapter "The 

Soldering of Pipe and Tube"; or CDA's "Copper Tube Handbook." 

4. Soldered Joints:  Construct joints according to AWS's "Soldering Manual," Chapter "The 

Soldering of Pipe and Tube." 

5. Soldered Joints:  Construct joints according to CDA's "Copper Tube Handbook." 

6. Brazed Joints:  Construct joints according to AWS's "Brazing Handbook," Chapter "Pipe 

and Tube." 
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7. 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: 

a. Note internal length of threads in fittings or valve ends, and proximity of internal 

seat or wall, to determine how far pipe should be threaded into joint. 

b. Apply appropriate tape or thread compound to external pipe threads, unless dry seal 

threading is specified. 

c. Align threads at point of assembly. 

d. Tighten joint with wrench.  Apply wrench to valve end into which pipe is being 

threaded. 

e. 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. 

 

8. Welded Joints:  Construct joints according to AWS D10.12, "Recommended Practices 

and Procedures for Welding Low Carbon Steel Pipe," using qualified processes and 

welding operators according to "Quality Assurance" Article. 

 

9. Flanged Joints:  Align flange surfaces parallel.  Select appropriate gasket material, size, 

type, and thickness for service application.  Install gasket concentrically positioned.  

Assemble joints by sequencing bolt tightening to make initial contact of flanges and 

gaskets as flat and parallel as possible.  Use suitable lubricants on bolt threads.  Tighten 

bolts gradually and uniformly using torque wrench. 

 

10. Plastic Piping Solvent-Cement Joints:  Clean and dry joining surfaces by wiping with 

clean clothe or paper towels.  Join pipe and fittings according to the following: 

a. Comply with ASTM F 402 for safe-handling practice of cleaners, primers, and 

solvent cements. 

b. ABS Piping:  ASTM D 2235 and ASTM D 2661. 

c. CPVC Piping:  ASTM D 2846 and ASTM F 493. 

d. PVC Pressure Piping:  ASTM D 2672. 

e. PVC Nonpressure Piping:  ASTM D 2855. 

f. PVC to ABS Nonpressure Transition Fittings:  Procedure and solvent cement 

according to ASTM D 3138. 

 

11. Plastic Piping Heat-Fusion Joints:  Clean and dry joining surfaces by wiping with clean 

cloth or paper towels.  Join according to ASTM D 2657 procedures and manufacturer's 

written instructions. 

a. Plain-End Pipe and Fittings:  Use butt fusion. 

b. Plain-End Pipe and Socket Fittings:  Use socket fusion. 

 

X. Piping Connections:  Make connections according to the following, unless otherwise 

indicated: 

 

1. Install unions, in piping 2-inch NPS  and smaller, adjacent to each valve and at final 

connection to each piece of equipment with 2-inch NPS  or smaller threaded pipe 

connection. 

2. Install flanges, in piping 2-1/2-inch NPS  and larger, adjacent to flanged valves and at 

final connection to each piece of equipment with flanged pipe connection. 

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

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

materials of dissimilar metals. 

 

3.2  EQUIPMENT INSTALLATION - COMMON REQUIREMENTS 

 

A. Install equipment to provide maximum possible headroom, if mounting heights are not 

indicated. 

 

B. Install equipment according to approved submittal data.  Portions of the Work are shown only 

in diagrammatic form.  Refer conflicts to Architect. 

 

C. Install equipment level and plumb, parallel and perpendicular to other building systems and 

components in exposed interior spaces, unless otherwise indicated. 

 

D. 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. 

 

E. Install equipment giving right of way to piping installed at required slope. 

 

F. Install flexible connectors on equipment side of shutoff valves, horizontally and parallel to 

equipment shafts if possible. 

 

3.3  LABELING AND IDENTIFYING 

 

A. Piping Systems:  Install pipe markers on each system.  Include arrows showing normal 

direction of flow. 

1. Stenciled Markers:  According to ASME A13.1. 

2. Plastic markers, with application systems.  Install on insulation segment if required for 

hot, uninstalled piping. 

3. Locate pipe markers as follows if piping is exposed in finished spaces, machine rooms, 

and accessible maintenance spaces, such as shafts, tunnels, plenums, and exterior 

nonconcealed locations: 

a. Near each valve and control device. 

b. Near each branch, excluding short takeoffs for fixtures and terminal units.  Mark 

each pipe at branch, if flow pattern is not obvious. 

c. Near locations if pipes pass through walls, floors, ceilings, or enter nonaccessible 

enclosures. 

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

piping. 

e. Near major equipment items and other points of origination and termination. 

f. Spaced at maximum of 50-foot intervals along each run.  Reduce intervals to 25 feet 

in congested areas of piping and equipment. 

g. On piping above removable acoustical ceilings, except omit intermediately spaced 

markers. 

 

B. Equipment:  Install engraved plastic-laminate sign or equipment marker on or near each major 

item of mechanical equipment. 

1. Lettering Size:  Minimum 1/4-inch- high lettering for name of unit if viewing distance is 

less than 24 inches, 1/2-inch- high lettering for distances up to 72 inches, and 
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proportionately larger lettering for greater distances.  Provide secondary lettering two-

thirds to three-fourths of size of principal lettering. 

 

2. Text of Signs:  Provide name of identified unit.  Include text to distinguish between 

multiple units, inform user of operational requirements, indicate safety and emergency 

precautions, and warn of hazards and improper operations. 

 

C. Duct Systems:  Identify air supply, return, exhaust, intake, and relief ducts with duct markers; 

or provide stenciled signs and arrows, showing duct system service and direction of flow. 

1. Location:  In each space, if ducts are exposed or concealed by removable ceiling system, 

locate signs near points where ducts enter into space and at maximum intervals of 50 feet. 

 

D. Adjusting:  Relocate identifying devices as necessary for unobstructed view in finished 

construction. 

 

3.4  PAINTING AND FINISHING 

 

A. Refer to Division 9 Section "Painting" for paint materials, surface preparation, and application 

of paint. 

 

B. Apply paint to exposed piping according to the following, unless otherwise indicated: 

1. Interior, Ferrous Piping Use semi gloss, acrylic-enamel finish.  Include finish coat over 

enamel undercoat and primer. 

2. Interior, Galvanized-Steel Piping:  Use semi gloss, acrylic-enamel finish.  Include two 

finish coats over galvanized metal primer. 

3. Interior, Ferrous Supports:  Use semi gloss, acrylic-enamel finish.  Include finish coat 

over enamel undercoat and primer. 

4. Exterior, Ferrous Piping:  Use semi gloss, acrylic-enamel finish.  Include two finish coats 

over rust-inhibitive metal primer. 

5. Exterior, Galvanized-Steel Piping:  Use semi gloss, acrylic-enamel finish.  Include two 

finish coats over galvanized metal primer. 

6. Exterior, Ferrous Supports:  Use semi gloss, acrylic-enamel finish.  Include two finish 

coats over rust-inhibitive metal primer. 

 

C. Do not paint piping specialties with factory-applied finish. 

 

D. Cleaning and Painting 

 

1. The Contractor shall remove all temporary stickers, tags, etc. from all items installed 

under this Contract and shall thoroughly clean all equipment or materials installed under 

this Contract.  Scratched and damaged paint and/or other finishes shall be touched up 

and/or repainted as required.  All equipment shall be cleaned and made ready for painting 

by the General Contractor. 

 

2. Upon completion of the work, the Contractor shall thoroughly clean and lubricate all 

equipment; clean and flush all piping as often as necessary to satisfy the Architect that 

the system is clear of oil, dirt, scale or other foreign matter; clean all strainers after 

flushing operation and prior to acceptance.  Clean ductwork to insure system is clear of 

dirt or other foreign matter. 
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3. Surplus material, rubbish and equipment resulting from the Contractor's work shall be 

removed from the building and premises by the Contractor upon completion of the work 

in accordance with the Architectural Specifications. 

 

4. All permanent nameplates on equipment shall be kept clean and exposed for easy 

reading.  If field conditions warrant (in the opinion of the Architect), the Contractor may 

be requested to vacuum clean all equipment and installation materials which are unduly 

filled or covered with dust, debris, etc. 

 

3.5  CONCRETE BASES 

 

A. Construct concrete bases of dimensions indicated, but not less than 4 inches larger in both 

directions than supported unit.  Follow supported equipment manufacturer's setting templates 

for anchor bolt and tie locations.  Use 3000-psig, 28-day compressive-strength concrete and 

reinforcement as specified in Division 3 Section "Cast-in-Place Concrete." 

 

3.6  ERECTION OF WOOD SUPPORTS AND ANCHORAGE 

 

A. Cut, fit, and place wood grounds, nailers, blocking, and anchorage to support and anchor 

mechanical materials and equipment. 

 

B. Select fastener sizes that will not penetrate members if opposite side will be exposed to view 

or will receive finish materials.  Tighten connections between members.  Install fasteners 

without splitting wood members. 

 

C. Attach to substrates as required to support applied loads. 

 

3.7  CUTTING AND PATCHING 

 

A. Cut, channel, chase, and drill floors, walls, partitions, ceilings, and other surfaces necessary for 

mechanical installations.  Perform cutting by skilled mechanics of trades involved. 

 

B. Repair cut surfaces to match adjacent surfaces. 

 

3.8  GROUTING 

 

A. Install nonmetallic, nonshrink, grout for mechanical equipment base bearing surfaces, pump 

and other equipment base plates, and anchors.  Mix grout according to manufacturer's written 

instructions. 

 

B. Clean surfaces that will come into contact with grout. 

 

C. Provide forms as required for placement of grout. 

 

D. Avoid air entrapment during placing of grout. 

 

E. Place grout, completely filling equipment bases. 

 

F. Place grout on concrete bases to provide smooth bearing surface for equipment. 
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G. Place grout around anchors. 

 

H. Cure placed grout according to manufacturer's written instructions. 

 

3.9  EXCAVATION AND BACKFILLING 

 

A. General 

 

1. Refer to Contract Documents and the Architectural Specifications and bid rock and earth 

excavation with the requirements listed. 

 

B. Excavation 

 

1. Rock excavation and excavation for sewer piping shall be made to a depth of 4" below 

pipes or as shown on the Drawings and bedded with crushed rock or dense graded 

aggregate to proper grade.  The Contractor shall be responsible for locating in the field 

the lines shown on the Drawings.  The location shall be approved by the Architect before 

trench excavation is begun.  The Contractor shall use reference points as shown on the 

Drawings for locating control points on the lines.  Trench bottom shall follow uniform 

grades insofar as possible and shall be relatively flat from side to side. 

 

2. Minimum depth of bury for all lines outside building shall be 36" to top of pipe or as 

shown on the Drawings and/or profiles.  The width of the trench above that level shall be 

as wide as necessary for sheathing and bracketing.  The width for other lines shall be as 

shown on the Drawings or as required.  All piping under slab shall be deep enough to 

allow vertical code bends. 

 

C. Dewatering and Shoring 

 

1. Trenches and other excavation shall be maintained adequately free of water and shall be 

adequately shored, where necessary, to protect workmen, materials, equipment and 

adjacent structures.  Discharge from pumps, drains or bailing shall be placed in ditches, 

storm drains or natural drainageways.  No extra will be paid for this work. 

 

D. Backfilling 

 

1. Under all backfill conditions, with exceptions as listed below, earth shall be hand-placed 

to a height of at least 6" above the top of the pipe.  After backfilling and tamping with 

earth to a depth of 6" above the top of the pipe, the backfilling operation may be 

continued by a machine in 12" layers, compacted with approved mechanical tampers.  

Any trenches improperly backfilled, or where settlement occurs, shall be re-opened to the 

depth required and compacted with the surface restored to the required grade and 

compaction, and smoothed off.  All trenches which run under sidewalks, roadways, etc. 

shall be filled to sub-grade with dense graded aggregate. 

 

2. Dense graded aggregate shall be crushed limestone blended into a homogeneous mixture 

and graded in conformance with Article 208.2.0 of the latest edition of the standard 

Specifications of the Kentucky Department of Highways. 
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3. Sewer piping shall be backfilled with #6 crushed rock or smaller, or dense graded 

aggregate to a height of at least 6" above the top of the pipe.  The remainder of 

backfilling material shall be as specified hereinbefore. 

 

4. Compaction of backfill under building slabs and other paved areas outside of the building 

shall be 95% of maximum density. 

 

5. In trenches cut in existing paving, backfill with a flowable fill consisting of a blend of 

cement, sand and water and may also include fly ash or other materials.  The mixture 

shall have a one-day strength of 10-20 p.s.i. And twenty-eight day strength of 50-100 

p.s.i.  The fill shall be poured up to the bottom of the base of the specified paving repair. 

 

E. Surplus Materials 

 

1. All surplus material, particularly rock, resulting from this operation, shall be removed 

from the grounds.  Disposal of such materials is the responsibility of the Contractor.  

Earth shall be disposed of only after rock has been removed from the site. 

 

F. Blasting 

 

1. All blasting on this project shall be done as set forth in the contract documents and the 

architectural specifications. 

 

3.10  FOUNDATIONS AND ANCHOR BOLTS 

 

A. The Contractor shall be responsible for the location of all concrete pads required for all 

equipment installed under this Contract.  All pads required will be poured at the expense of the 

Contractor. 

 

B. The Contractor shall furnish anchor bolts for all equipment installed on concrete slabs and/or 

bases.  Bolts shall be placed in exact positions prior to pouring concrete. Sizes and location of 

bolts shall be determined by the manufacturer's recommendations for the equipment served. 

 

3.11  PROTECTION 

 

A. All work, equipment and material shall be protected at all times.  All pipe openings shall be 

closed with caps or plugs during construction.  All equipment and accessories shall be tightly 

covered and protected against dirt, water or other injury during period of construction. 

 

B. No plumbing or heating piping shall be installed in any part of the building where danger of 

freezing may exist without adequate protection being given by the Contractor installing the 

pipe, whether or not insulation is specified for the particular piping.  All damages resulting 

from leaking pipes shall be borne by the Contractor whose work is at fault. 

 

C. It shall be the responsibility of the Contractor to install and maintain pipe and equipment 

which is clean and free of rust, dirt, scale, etc.  Where roughed-in only, the Contractor shall 

provide temporary airtight covers at all conduit, duct and equipment openings. 

 

3.12  CONNECTIONS TO EQUIPMENT FURNISHED BY OTHERS 
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A. The Architectural, Structural, Electrical, Plumbing and Heating and Ventilating Drawings and 

Specifications are complementary to one another.  Respective Contractors shall rough-in for 

and furnish all labor and materials necessary to make final connections to all equipment 

furnished by the Owner or any other Contractor or Sub-Contractor which requires mechanical 

or electrical connections. 

 

B. The Contractor making the required connections shall be responsible for making proper 

connections and shall be responsible for any damages caused by erroneously connected 

equipment. 

 

3.13  LINTELS 

 

A. In general, others will provide all lintels.  However, the Contractor shall refer to the 

Architectural Drawings and Specifications and ascertain whether or not lintels are included in 

the general construction. 

 

B. If lintels are NOT included in the general construction, then the Contractor is responsible for 

all lintels where ductwork, louvers and/or equipment furnished by him is installed under this 

contract. 

 

C. All lintels shall be subject to the approval of the Architect or his representative. 

 

3.14  ACCESS DOORS 

 

A. The Contractor shall refer to the Architectural Drawings to ascertain which rooms have 

removable ceilings.  Where removable ceilings are specified, access to equipment may be 

obtained by removing the ceiling pieces.  Where non-removable ceilings are specified, the 

Contractor shall furnish all required access doors for servicing valves, equipment, etc. 

 

B. Access doors shall be L.M. Walsh Company "Way-Loctor", Milcor, Miami or approved equal.  

No. 3 shall be used for concrete block or tile walls having no plaster finish and No. 20 shall be 

used for plastered walls and ceilings or for acoustical tile ceilings.  All doors shall be prime 

coated and key operated and keys shall be the same for plumbing and heating work. 

 

C. Installation of doors will be done by the General Contractor.  However, the Contractor shall be 

responsible for the correct location of them for servicing equipment.  These access doors shall 

be sized large enough to service the equipment with a minimum size of 20"x20". 

 

3.15  ELIMINATION OF NOISE AND VIBRATION (CONSTRUCTION EQUIPMENT) 

 

A. During construction of this project, if any system or piece of equipment produces noise or 

vibration which is, in the opinion of the Architect, objectionable to the Owner, the Contractor 

shall, at his own expense, make changes in equipment and do all work necessary to eliminate 

the objectionable noise or vibration. 

 

 

END OF  SECTION 


