DIVISION 20 – MECHANICAL GENERAL
Section 20 05 29 –Hangers and Supports


READ THIS FIRST

Notice to the Design Engineer, please refer to the Port of Seattle, Facilities and Infrastructure standards for reference before editing this specification.

This Project Spec Document may need additional modifications to suit your project. It is recommended that you proofread each section, paying attention to any “Notes” boxes such as this one--you should remove these “Notes” sections as you go. Also, do a search for all bracket characters “ [ ] “ as they are used to show you areas containing options or project specific details (you can use Microsoft Word’s Find feature {Ctrl-F} to jump to an open bracket “ [ “ character quickly). Again, these bracket characters should be removed.

It is important that every paragraph be numbered to allow for easy referencing. If you use the document’s built in styles and formatting your outline should be fine (turn on the formatting toolbar by going to View > Toolbars > Formatting). Most paragraphs will use the style “Numbered Material” and can be promoted (Shift) or demoted (Shift-Tab).

You should not have to manually enter extra spaces, carriage returns or outline characters such as A, B, C, or 1.01, 1.02; the formatting will do this for you. The entire document is 11 pt. Arial. If you paste items in, you may need to reapply the “Numbered Material” format.
PART 1   GENERAL
1.1 SUMMARY OF WORK
A. The extent and location of “Hangers and Supports” Work is shown in the Contract Documents.
1.2 GOVERNING CODES, STANDARDS, AND REFERENCES
List reference standards that are included within the text of this section. Edit the following as required for Project conditions.

A. The publications listed below form a part of this specification to the extent referenced. The publications are referred to within the text by the basic designation only.
1. ANSI (American National Standards Institute)

2. ASME (American Society of Mechanical Engineers)

a. ASME B31.1 - Power Piping

b. ASME B31.5 - Refrigeration Piping

c. ASME B31.9 - Building Services Piping
3. ASTM (American Society for Testing and Materials)

a. ASTM F708 - Design and Installation of Rigid Pipe Hangers.
4. MSS (Manufacturers Standardization Society of the Valve and Fittings Industry)

a. MSS SP58 - Pipe Hangers and Supports - Materials, Design and Manufacturer.

b. MSS SP69 - Pipe Hangers and Supports - Selection and Application.

c. MSS SP89 - Pipe Hangers and Supports - Fabrication and Installation Practices.

5. NFPA (National Fire Protection Association)

a. NFPA 13 - Installation of Sprinkler Systems.

b. NFPA 14 - Installation of Standpipe and Hose Systems

6. International Mechanical Code
1.3 SUBMITTALS

Only request submittals needed to verify compliance with Project requirements.

A. Submit materials data in accordance with Section 01 33 00 - Submittals. Furnish manufacturers’ technical literature, standard details, product specifications, and installation instructions for all products.
B. Submittals shall include the following:
1. Shop Drawings: [Signed and sealed by a qualified Professional Engineer registered in the State of Washington.] Show layout, fabrication, and installation details, [include calculations] for the following; include Product Data for components:

Revise list below to suit Project.

a. Metal pipe hangers and supports.

b. Trapeze pipe hangers.

c. Metal framing systems.

d. Thermal-hanger shield inserts.

e. Fiberglass strut systems.

f. Pipe stands.

g. Equipment supports.

2. Delegated-Design Submittal: For trapeze hangers indicated to comply with performance requirements and design criteria, including analysis data signed and sealed by the qualified Professional Engineer, registered in the State of Washington, responsible for their preparation.

a. Detail fabrication and assembly of trapeze hangers.

b. Design Calculations: Calculate requirements for designing trapeze hangers.
c. Pipe stress analysis
3. Product Data: Submit manufacturers catalog data including load capacity for each type of product indicated.

4. Design Data: Indicate load carrying capacity of trapeze, multiple pipe, and riser support hangers.

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

6. Manufacturer's Certificate: Certify that products meet or exceed specified requirements.

1.4 QUALITY ASSURANCE

A. Perform Work in accordance with referenced standards and local codes for piping support and in conformance with NFPA 13 and 14 for support of sprinkler piping and standpipes.

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

C. Pipe Welding Qualifications: Qualify procedures and operators according to ASME Boiler and Pressure Vessel Code.

1.5 QUALIFICATIONS

A. Manufacturer: Company specializing in manufacturing products specified in this section with minimum three years [documented] experience.

B. Installer: Company specializing in performing Work of this section with minimum three years [documented] experience [approved by manufacturer].

1.6 FIELD MEASUREMENTS

A. Verify field measurements prior to fabrication.

PART 2   PRODUCTS
A.
If only one product is acceptable (single or sole source product), obtain an approved Competition Waiver and submit to the CPO Construction, Contract Administrator.  The language shall read as: “Manufacturer Name, Product # XXXXX, No Equal.”  Refer to CPO-6 Competition Waiver Policy for more information.

B.
If a Competition Waiver is not approved or more than one product is acceptable, this section must list a minimum of 2 products plus the language “Or Approved Equal,” along with salient characteristics.  Refer to CPO Construction’s Salient Characteristics Guidelines for more information.

2.1 PIPE HANGERS AND SUPPORTS

A. General Requirements for all Pipe Hangers and Supports 

1. Manufacturers: Rilco, PHD, Anvil, Or Approved Equal.

2. Manufacturers must conform to MSS SP-58, Types 1 through 58, factory fabricated components.   
3. Conform to ANSI B31.1 for Power Piping, ANSI B31.5 for Refrigerant Piping, and ANSI B31.9 for Building Services Piping.  
4. Galvanized Metalic Coatings shall be Pregalvanized or Hot Dipped Galvanized.

5. Trapeze Pipe Supports: MSS-SP-69, Type 59, shop or field-fabricated pipe support assembly made from structural [primed and painted][galvanized] carbon steel shapes with MSS-SP-58 [galvanized carbon steel hanger rods, nuts, saddles, and U-bolts][ [stainless steel hanger rods, nuts, saddles, and U-bolts].

6. For Trapeze or Clamped Systems, the Insert and Shield shall cover the entire circumference of the pipe.

7. For Clevis or Band Hangers, Insert and Shield shall cover lower 180 degrees of the pipe.

8. Pipe Saddles and Insulation Shields: All hangers with fiberglass or other insulation shall have pipe protection saddles and insulation protection shields to support bearing surface of piping.

9. Hanger Rods: Continuous-thread rod, nuts, and washers made of [Galvanized Steel][Stainless Steel][Insert Material Type].

10. Single rod offset, adjustable ring hangers, wall hooks, and “J” Hook style supports are not allowed.  
Edit the following descriptive specifications to identify Project requirements.

B. Fire Protection Piping:

1. Hangers for Pipe Sizes 1/2 to 1-1/2 inch: [Malleable iron,] [carbon steel], adjustable swivel, split ring.

2. Hangers for Pipe Sizes 2 inches and Over Carbon steel, adjustable, clevis.

3. Multiple or Trapeze Hangers: Steel channels with welded spacers and hanger rods.

4. Wall Support for Pipe Sizes to 3 inches: Cast iron hooks.

5. Wall Support for Pipe Sizes 4 inches and Over: Welded steel bracket and wrought steel clamp.

6. Vertical Support: [Steel riser clamp,] [angle ring].

7. Floor Support: Cast iron adjustable pipe saddle, lock nut, nipple, floor flange, and concrete pier or steel support.

C. Copper Piping
1. Copper Coated Steel, factory-fabricated components.  

2. Hanger Rods: Continuous Threaded Rods, nuts, and washers mad of [Copper Coated Steel][Stainless Steel][Insert Material]
D. Plumbing Piping:

1. Hangers for Pipe Sizes 1/2 to 1-1/2 inch: [Malleable iron] [carbon steel], adjustable swivel, split ring.

2. Hangers for Pipe Sizes 2 inches and Over: Carbon steel, adjustable, clevis.

3. Multiple or Trapeze Hangers: Steel channels with welded spacers and hanger rods.

4. Wall Support for Pipe Sizes up to 3 inches: Cast iron hook.

5. Wall Support for Pipe Sizes 3 inches and Over: Welded steel bracket and wrought steel clamp.

6. Vertical Support: Steel riser clamp.

7. Floor Support: Cast iron adjustable pipe saddle, lock nut, nipple, floor flange, and concrete pier or steel support.

E. Plumbing Piping - Water:

1. Hangers for Pipe Sizes 1/2 to 1-1/2 inch: [Malleable iron], [carbon steel], adjustable swivel, split ring.

2. Hangers for Cold Pipe Sizes 2 inches and Over: Carbon steel, adjustable, clevis.

3. Hangers for Hot Pipe Sizes 2 to 4 inches: Carbon steel, adjustable clevis [with cast iron roller].

4. Hangers for Hot Pipe Sizes 6 inches and Over: Adjustable steel yoke, cast iron roll, double hanger.

5. Multiple or Trapeze Hangers: Steel channels with welded spacers and hanger rods.

6. Multiple or Trapeze Hangers for Hot Pipe Sizes 6 inches and Over: Steel channels with welded spacers and hanger rods, cast iron roll - Hanger attachment to building: Concrete inserts or top beam C-clamps.

7. Hangers for exposed piping at fixtures shall be chromium plated.

8. Hanger Rods: Mild steel [galvanized][stainless steel][coach screw] threaded both ends, threaded one end, or continuous threaded with [galvanized][stainless steel] bolts and nuts and [galvanized][stainless steel] side beam bracket. Rods shall be, as a minimum, sized as follows: 
a. 3/8 inch diameter for 1-1/4 inch through two inch pipe

b. 1/2 inch for 2 1/2 inch through 3-1/2 inch pipe

c. 5/8 inch for four inch pipe. 
d. 3/4 inch for 6 inch to 10 inch pipe.

e. Hanger rods for Trapeze Hangers sized by qualified Professional Engineer registered in the State of Washington, drawings signed, and sealed.
9. Wall Support for Pipe Sizes to 3 inches: Cast iron hook.

10. Wall Support for Pipe Sizes 4 inches and Over: Welded steel bracket and wrought steel clamp.

11. Wall Support for Hot Pipe Sizes 6 inches and Over: Welded steel bracket and wrought steel clamp with adjustable steel yoke and cast iron roll.

12. Vertical Support: Steel riser clamp.

13. Floor Support for Cold Pipe: Cast iron adjustable pipe saddle, lock nut, nipple, floor flange, and concrete pier or steel support.

14. Floor Support for Hot Pipe Sizes to 4 inches: Cast iron adjustable pipe saddle, lock nut, nipple, floor flange, and concrete pier or steel support.

15. Floor Support for Hot Pipe Sizes 6 inches and Over: Adjustable cast iron roll and stand, steel screws, and concrete pier or steel support.

16. Saddles: Provide pipe protection saddles and insulation protection shields at hangers and supports.
17. Inserts: Malleable iron case of [galvanized] steel shell and expander plug for threaded connection with lateral adjustment, top slot for reinforcing rods, lugs for attaching to forms; size inserts to suit threaded hanger rods.  
18. Insulation-Insert Material for Cold Piping: [ASTM C 552, Type II cellular glass with 100-psig] [or] [ASTM C 591, Type VI, Grade 1 polyisocyanurate with 125-psig] minimum compressive strength and vapor barrier.

F. Hydronic Piping:

1. Hangers for Pipe Sizes 1/2 to 1 1/2 inch: [Malleable iron], [carbon steel], adjustable swivel, split ring.

2. Hangers for Cold Pipe Sizes 2 inches and Over: Carbon steel, adjustable, clevis.

3. Hangers for Hot Pipe Sizes 2 to 4 inches: Carbon steel, adjustable, clevis.

4. Hangers for Hot Pipe Sizes 6 inches and Over: Adjustable steel yoke, cast iron roll, double hanger.
5. Hanger Rods: Mild steel [galvanized][stainless steel] [coach screw] threaded both ends, threaded one end, or continuous threaded with [galvanized][stainless steel] bolts and nuts and [galvanized][stainless steel] side beam bracket. Rods shall be, as a minimum, sized as follows: 

a. 3/8 inch diameter for 1-1/4 inch through two inch pipe

b. 1/2 inch for 2 1/2 inch through 3-1/2 inch pipe

c. 5/8 inch for four inch pipe.

d. 3/4 inch for 6 inch to 10 inch pipe.

e. Hanger rods for Trapeze Hangers sized by qualified Professional Engineer registered in the State of Washington, drawings signed, and sealed.
6. Multiple or Trapeze Hangers: Steel channels with welded spacers and hanger rods.

7. Multiple or Trapeze Hangers for Hot Pipe Sizes 6 inches and Over: Steel channels with welded spacers and hanger rods, cast iron roll.  
8. Wall Support for Pipe Sizes to 3 inches: Cast iron hooks
9. Wall Support for Pipe Sizes 4 inches and Over: Welded steel bracket and wrought steel clamp.

10. Wall Support for Hot Pipe Sizes 6 inches and Over: Welded steel bracket and wrought steel clamp with adjustable steel yoke and cast iron roll.

11. Vertical Support: Steel riser clamp.

12. Floor Support for Cold Pipe: Cast iron adjustable pipe saddle, lock nut, nipple, floor flange, and concrete pier or steel support.

13. Floor Support for Hot Pipe Sizes to 4 Inches: Cast iron adjustable pipe saddle, lock nut, nipple, floor flange, and concrete pier or steel support.

14. Floor Support for Hot Pipe Sizes 6 inches and Over: Adjustable cast iron roll and stand, steel screws, and concrete pier or steel support.

15. Saddles: Provide pipe protection saddles and insulation protection shields at hangers and supports
16. Inserts: Malleable iron case of [galvanized] steel shell and expander plug for threaded connection with lateral adjustment, top slot for reinforcing rods, lugs for attaching to forms; size inserts to suit threaded hanger rods.  
17. Insulation-Insert Material for Cold Piping: [ASTM C 552, Type II cellular glass with 100-psig] [or] [ASTM C 591, Type VI, Grade 1 polyisocyanurate with 125-psig] minimum compressive strength and vapor barrier.

18. Insulation-Insert Material for Hot Piping: [Water-repellent treated, ASTM C 533, Type I calcium silicate with 100-psig] [ASTM C 552, Type II cellular glass with 100-psig] [or] [ASTM C 591, Type VI, Grade 1 polyisocyanurate with 125-psig] minimum compressive strength.

G. Steam and Steam Condensate Piping:

1. Hangers for Pipe Sizes 1/2 to 1-1/2 inch: [Malleable iron] [Carbon steel], adjustable swivel, split ring.

2. Hangers for Hot Pipe Sizes 2 to 4 inches: Carbon steel, adjustable clevis and cast iron roller.

3. Hangers for Hot Pipe Sizes 6 inches and Over: Adjustable steel yoke, cast iron roll, double hanger.

4. Multiple or Trapeze Hangers: Steel channels with welded spacers and hanger rods. Hanger rods for Trapeze Hangers sized by qualified Professional Engineer registered in the State of Washington, drawings signed, and sealed.
5. Multiple or Trapeze Hangers for Hot Pipe Sizes 6 inches and Over: Steel channels with welded spacers and hanger rods, cast iron roll. Hanger rods for Trapeze Hangers sized by qualified Professional Engineer registered in the State of Washington, drawings signed, and sealed.
6. Hanger attachment to building: Concrete inserts or top beam C-clamps.
7. Hanger Rods: Mild steel [galvanized][stainless steel] [coach screw] threaded both ends, threaded one end, or continuous threaded with [galvanized][stainless steel] bolts and nuts and [galvanized][stainless steel] side beam bracket. Rods shall be, as a minimum, sized as follows: 

a. 3/8 inch diameter for 1-1/4 inch through two inch pipe

b. 1/2 inch for 2 1/2 inch through 3-1/2 inch pipe

c. 5/8 inch for four inch pipe.

d. 3/4 inch for 6 inch to 10 inch pipe.

e. Hanger rods for Trapeze Hangers sized by qualified Professional Engineer, registered in the State of Washington, drawings signed, and sealed
8. Wall Support for Pipe Sizes 3 inches and smaller: Cast iron hooks.

9. Wall Support for Pipe Sizes 4 inches and Over: Welded steel bracket and wrought steel clamp.

10. Wall Support for Hot Pipe Sizes 6 inches and Over: Welded steel bracket and wrought steel clamp with adjustable steel yoke and cast iron roll.

11. Vertical Support: Steel [two bolt] riser clamp.

12. Floor Support for Hot Pipe Sizes to 4 inches: Cast iron adjustable pipe saddle, lock nut, nipple, floor flange, and concrete pier or steel support.

13. Floor Support for Hot Pipe Sizes 6 inches and Over: Adjustable cast iron roll and stand, steel screws, and concrete pier or steel support.

14. Inserts: Malleable iron case of [galvanized] steel shell and expander plug for threaded connection with lateral adjustment, top slot for reinforcing rods, lugs for attaching to forms; size inserts to suit threaded hanger rods.

15. Saddles: Provide pipe protection saddles and insulation protection shields at hangers and supports.

16. Insulation-Insert Material for Hot Piping: [Water-repellent treated, ASTM C 533, Type I calcium silicate with 100-psig] [ASTM C 552, Type II cellular glass with 100-psig] [or] [ASTM C 591, Type VI, Grade 1 polyisocyanurate with 125-psig] minimum compressive strength.

H. Natural Gas Piping:

1. Hangers for Pipe Sizes 1/2 to 1-1/2 inch: [Malleable iron] [Carbon steel], adjustable swivel, split ring.

2. Hangers for Pipe Sizes 2 inches and Over: Carbon steel, adjustable, clevis.

3. Multiple or Trapeze Hangers: Steel channels with welded spacers and hanger rods.

4. Wall Support for Pipe Sizes to 3 inches: Cast iron hook.

5. Vertical Support: [Steel riser clamp], [Angle ring].

6. Floor Support: Cast iron adjustable pipe saddle, lock nut, nipple, floor flange, and concrete pier or steel support.

2.2 METAL FRAMING SYSTEM
A. MFMA Manufacturer Metal Framing Systems.
1. Description: Shop or field-fabricated pipe support assembly for supporting multiple parallel pipes.

2. Standard: MFMA-4.

3. Channels: Continuous slotted steel channel with inturned lips.

4. Channel Nuts: Formed or stamped steel nuts or other devices designed to fit into channel slot and when tightened, prevent slipping along channel.

5. Hanger Rods: Mild steel [galvanized][stainless steel] [coach screw] threaded both ends, threaded one end, or continuous threaded with [galvanized][stainless steel] bolts and nuts and [galvanized][stainless steel] side beam bracket. Rods shall be, as a minimum, sized as follows: 

a. 3/8 inch diameter for 1-1/4 inch through two inch pipe

b. 1/2 inch for 2 1/2 inch through 3-1/2 inch pipe

c. 5/8 inch for four inch pipe.

6. Metalic Coating: [Electroplated zinc] [Hot dipped galvanized] [Mill galvanized].

B. Non-MFMA Manufacturer Metal Framing Systems

1. Description: Shop or field-fabricated pipe support assembly made of steel channels, accessories, fittings, and other components for a complete system of support for multiple parallel pipes.

2. Standard: MFMA-4.

3. Channels: Continuous slotted steel channel with inturned lips.

4. Channel Nuts: Formed or stamped steel nuts or other devices designed to fit into channel slot and when tightened, prevent slipping along channel.

5. Hanger Rods: Mild steel [galvanized][stainless steel] [coach screw] threaded both ends, threaded one end, or continuous threaded with [galvanized][stainless steel] bolts and nuts and [galvanized][stainless steel] side beam bracket. Rods shall be, as a minimum, sized as follows: 

a. 3/8 inch diameter for 1-1/4 inch through two inch pipe

b. 1/2 inch for 2 1/2 inch through 3-1/2 inch pipe

c. 5/8 inch for four inch pipe.

6. Metalic Coating: [Electroplated zinc] [Hot dipped galvanized] [Epoxy paint] [PVC].

2.3 FASTENER SYSTEMS
A. Powder-Actuated Fasteners: Threaded steel stud for use in concrete. Pullout, tension, and shear capacities that are appropriate for the design loads.

B. Mechanical Expansion Anchors: Insert-wedge-type, [zinc-coated] [stainless] steel anchors for use in concrete. Pullout, tension, and shear capacities that are appropriate for the design loads.
2.4 FLASHING

A. Metal Flashing: 26 gage thick galvanized steel.

B. Metal Counter flashing: 22 gage thick galvanized steel.
C. Lead Flashing:

1. Waterproofing: 5 lb./sq. ft sheet lead

2. Soundproofing: 1 lb./sq. ft sheet lead.

D. Flexible Flashing: 47 mil thick sheet butyl compatible with roofing.

E. Caps: Steel, 22 gage minimum; 16 gage at fire resistant elements.
2.5 MISCELLANEOUS MATERIALS
A. Structural Steel: ASTM  36/A 36M, carbon steel plates, shapes, bars, black or galvanized.

B. Grout: ASTM C 1107, factory mixed and packaged, dry, hydraulic cement, non-shrink, non metallic grout. Suitable for interior and exterior installations.  Non-staining, noncorrosive. Design mix: 5000 psi, 28 day compressive strength.  
2.6 EQUIPMENT SUPPORTS
A. Description: Welded, shop- or field-fabricated equipment support made from structural carbon-steel shapes.

2.7 SLEEVES

A. Sleeves for Pipes Through Non-fire Rated Floors: 18 gage thick galvanized steel.

B. Sleeves for Pipes Through Non-fire Rated Beams, Walls, Footings, and Potentially Wet Floors: Steel pipe or 18 gage thick galvanized steel.

C. Sleeves for Pipes Through Fire Rated and Fire Resistive Floors and Walls, and Fire Proofing: Prefabricated fire rated sleeves including seals, UL listed, [refer to Section 07 84 00 - Firestopping].

D. Sleeves for Round Ductwork: Galvanized steel.

E. Sleeves for Rectangular Ductwork: Galvanized steel or wood.
F. [Stuffing] [Fire-stopping] Insulation: Glass fiber type, non-combustible, [refer to Section 07 84 00 - Firestopping].

G. Sealant: [Acrylic], [refer to Section 07 92 00 - Joint Sealers].

PART 3   EXECUTION

3.1 INSERTS

A. Provide inserts for placement in concrete forms.

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

C. Provide hooked rod to concrete reinforcement section for inserts carrying pipe over 4 inches.

D. Where concrete slabs form finished ceiling, locate inserts flush with slab surface.

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

3.2 PIPE HANGERS AND SUPPORTS
A. General:

1. 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 movements of expansion joints, expansion loops, and expansion bends.

2. Install lateral bracing in conjunction with pipe hangers and supports to prevent lateral movement.

3. Install building attachments within concrete slabs or attach to structural steel. Install additional attachments at concentrated loads, including but not limited to valves, flanges, strainers, air separators, at changes in direction of piping. Install concrete inserts prior to placement of concrete. Fasten inserts to concrete forms and install reinforcing bars through openings at the top of the inserts.

4. Load Distribution: Install hangers and supports so that piping live and dead loads, including seismic forces, are not transmitted to connected equipment.

5. Pipe Slopes: Install hangers and supports to provide indicated pipe slopes and not to exceed maximum deflections allowed by ASME B31.1, ASME B31.5, and ASME B31.9.
B. Metal 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 the building structure.

C. Metal 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 for individual pipe hangers.

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

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

E. Support horizontal and vertical piping as scheduled. Provide maximum horizontal and vertical piping support spacing per Table 305.4, International Mechanical Code.
F. Install hangers to provide minimum 1/2 inch space between finished covering and adjacent Work.

G. Place hangers within 12 inches of each horizontal elbow.

H. Use hangers with 1 1/2 inch minimum vertical adjustment.

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

J. Support vertical piping at every [other] floor. Support vertical cast iron pipe at each floor at hub

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

L. Support riser piping independently of connected horizontal piping.

M. Provide [copper plated hangers and supports for copper piping] [sheet lead packing between hanger or support and piping].

N. Design hangers for pipe movement without disengagement of supported pipe.

O. Pipes shall not be hung or supported from each other.

P. Prime coat exposed steel hangers and supports. [Refer to Section 09 90 00 - Paints and Coatings] Hangers and supports located in crawl spaces, pipe shafts, and suspended ceiling spaces are not considered exposed - Where pipe support members are welded to structural building framing, scrape, brush clean, and apply one coat of zinc rich primer to welding.

Q. Provide hangers adjacent to motor driven equipment with vibration isolation; refer to Section 20 05 48 - Mechanical Sound, Vibration, and Seismic Control.

R. Use a separate hanger for each branch. Support vertical risers at the floor with extension pipe clamps approved by the Engineer.

S. Protect the insulation at point of contact with saddles approved by the Engineer.

T. Anchor water piping, by tie rods and clamps, changes in direction in an approved manner. Install anchors so as not to injure construction, either in installing or by weight or by expansion of pipe.

U. Insulated Piping:

1. Attach clamps and spacers to piping.

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 allowed by ASME B31.9 for building services piping.

2. 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.

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

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.

4. 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.

d. NPS 8 to NPS 14: 24 inches long and 0.075 inch thick.

e. NPS 16 to NPS 24: 24 inches long and 0.105 inch thick.

5. Pipes NPS 8 and Larger: Include wood or reinforced calcium-silicate-insulation inserts of length at least as long as protective shield.

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

3.3 HANGER AND SUPPORT SCHEDULE
A. Comply with MSS SP-69 for pipe hanger selections and applications.  
B. 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 Type11): For suspension of non-insulated or insulated, stationary pipes NPS 1/2 to NPS 30.

2. Yoke-Type Pipe Clamps (MSS Type 2): For suspension of up to 1050 deg F, pipes NPS 4 to NPS 24, requiring up to 4 inches of insulation.

3. Carbon- or Alloy-Steel, Double-Bolt Pipe Clamps (MSS Type 3): For suspension of pipes NPS 3/4 to NPS 36, requiring clamp flexibility and up to 4 inches of insulation.

4. 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.

5. 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.

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

7. Adjustable, Steel Band Hangers (MSS Type 7): For suspension of non-insulated, stationary pipes NPS 1/2 to NPS 8.

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

9. Adjustable, Swivel-Ring Band Hangers (MSS Type 10): For suspension of non-insulated, stationary pipes NPS 1/2 to NPS 8.

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

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

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

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

14. 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 or carbon-steel plate.

15. 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 or carbon-steel plate, and with U-bolt to retain pipe.

16. 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.

17. Single-Pipe Rolls (MSS Type 41): For suspension of pipes NPS 1 to NPS 30, from two rods if longitudinal movement caused by expansion and contraction might occur.

18. Adjustable Roller Hangers (MSS Type 43): For suspension of pipes NPS 2-1/2 to NPS 24, from single rod if horizontal movement caused by expansion and contraction might occur.

19. Complete Pipe Rolls (MSS Type 44): For support of pipes NPS 2 to NPS 42 if longitudinal movement caused by expansion and contraction might occur but vertical adjustment is not necessary.

20. 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.

21. 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.

C. 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 24.

2. Carbon- or Alloy-Steel Riser Clamps (MSS Type 42): For support of pipe risers NPS 3/4 to NPS 24 if longer ends are required for riser clamps.

D. Hanger-Rod Attachments: Unless otherwise indicated 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 deg 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 deg F piping installations.

E. 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.

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

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

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

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

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

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

8. Side-Beam Clamps (MSS Type 27): For bottom of steel I-beams.

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 lb.

b. Medium (MSS Type 32): 1500 lb.

c. Heavy (MSS Type 33): 3000 lb.

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.

F. 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.

G. 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 (32 mm).

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.

5. Variable-Spring Hangers (MSS Type 51): Preset to indicated load and limit variability factor to 25 percent to allow 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 percent to allow expansion and contraction of piping system from base support.

7. Variable-Spring Trapeze Hangers (MSS Type 53): Preset to indicated load and limit variability factor to 25 percent to allow 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.

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

I. Comply with MFMA-103 for metal framing system selections and applications that are not specified in piping system sections.

J. Use [powder-actuated fasteners] [or] [mechanical-expansion anchors] instead of building attachments where required in concrete construction.

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

3.4 EQUIPMENT BASES AND SUPPORTS

A. Provide [housekeeping pads] []of concrete, minimum 3 1/2 inches thick and extending 6 inches beyond supported [equipment][]. Refer to Section 03 30 00 - Cast-in-Place Concrete.

B. Provide templates, anchor bolts, and accessories for mounting and anchoring equipment.

C. Construct supports of [steel members] [steel pipe and fittings]. Brace and fasten with flanges bolted to structure.

D. Provide rigid anchors for pipes after vibration isolation components are installed.

3.5 FLASHING

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

Coordinate the following paragraph with the roofing specification in Division 7 Thermal and Moisture Protection.
B. Flash vent and soil pipes projecting 3 inches minimum above finished roof surface with lead worked 1 inch minimum into hub, 8 inches minimum clear on sides with 24 x 24 inches sheet size. For pipes through outside walls, turn flanges back into wall and caulk, metal counter-flash, and seal.

C. Flash floor drains in floors with topping over finished areas with lead, 10 inches clear on sides with minimum 36 x 36 inch sheet size. Fasten flashing to drain clamp device.

D. Seal [floor] [shower] [mop sink] []drains watertight to adjacent materials.

E. Provide acoustical lead flashing around ducts and pipes penetrating equipment rooms for sound control.

Coordinate the following with Roofing in Division 7 Thermal and Moisture Protection.

F. Provide curbs for mechanical roof installations 14 inches minimum high above roofing surface. Flash and counter-flash with sheet metal; seal watertight. Attach counterflashing mechanical equipment and lap base flashing on roof curbs. Flatten and solder joints.

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

3.6 SLEEVES

Edit as applicable for Project requirements.

A. Set sleeves in position in forms. Provide reinforcing around sleeves.

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

C. Extend sleeves through floors a minimum of 2 inches above finished floor level. Caulk sleeves.

D. Where piping or ductwork penetrates floor, ceiling, or wall, close off space between pipe or duct and adjacent Work with stuffing, fire stopping, insulation and caulk airtight. Provide close fitting metal collar or escutcheon covers at both sides of penetration.

E. Install chrome plated steel, plastic, stainless steel, escutcheons at finished surfaces.
PART 4   MEASUREMENT AND PAYMENT

4.1 GENERAL

A. No separate measurement or payment will be made for the Work required by this section. The cost for this portion of the Work will be considered incidental to, and included in the payments made for the applicable bid items in the [Schedule of Unit Prices] [Lump Sum price bid for the Project].

End of Section
Revision History:

05/01/2014 Conversion to 2004 CSI Numbering System

10/15/2014 Added Sole Source and Salient Characteristics Note to Part 2 and revisions
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