SECTION 22 0529

HANGERS AND SUPPORTS FOR PLUMBING PIPING AND EQUIPMENT

*************************************************************************************************************
LANL MASTER SPECIFICATION SECTION
	Rev. 7 Summary of changes 
Added design note on seismic supports, added Article References, standardized welding submittal requirements, added NDE submittal requirements for custom fabrications, added MSS SP-58 support types, added hanger spacing requirements for additional piping types, added product information for frame channel pipe supports and their assembly information.


Word file at https://engstandards.lanl.gov
This template must be edited for each project.  In doing so, specifier must add job-specific requirements.  Brackets are used in the text to indicate designer choices or locations where text must be supplied by the designer.  Once the choice is made or text supplied, remove the brackets.  The section must also be edited to delete requirements for processes, items, or designs that are not included in the project -- and specifier’s notes such as these. This template is tailored to meet requirements contained in the LANL Engineering Standards Manual (ESM).  To seek a variance from requirements of the ESM that are applicable, contact the Engineering Standards Mechanical POC. Please contact POC with suggestions for improvement as well.
When assembling a specification package, include applicable sections from all Divisions, especially Division 1, General Requirements.
This template is developed for ML-4 projects.  For ML-1, 2, and 3 applications, additional requirements and independent reviews should be added if increased confidence in procurement or execution is desired; see ESM Chapter 1 Section Z10 Specifications and Quality sections.
Manufacturers Standardization Society of the Valve and Fittings Industry, Inc. (MSS), MSS SP-58 Pipe Hangers and Supports – Materials, Design, Manufacture, Selection, Application, and Installation, are not suitable for seismic supports.  Designers are referenced to MSS SP-127, Bracing For Piping Systems: Seismic – Wind – Dynamic Design, Selection, and Application.  The Designer is cautioned that MSS SP-127 may not be a listed standard based on the ASME Code of Record.
*************************************************************************************************************
GENERAL
SECTION INCLUDES
Furnish and install pipe hangers, supports, hanger rods, and sleeves, and other positive fastenings for mechanical non-structural components such that gravity loads are safely transferred to the structure.
Related SECTIONS
Section 01 2500, Substitution Procedures
Section 01 4444, Offsite Welding and Joining Requirements
Section 01 4455, Onsite Welding and Joining Requirements
Section 01 4525, Nondestructive Examination (NDE) Requirements
Refer to Section 05 0520, Post-Installed Concrete and Grouted-Masonry Anchors - Normal Confidence, for installation of support anchors for the steel metal framing channel pipe support post base.
Section 07 8400, Firestopping
Section 09 9000, Painting
[Refer to Section 22 0548.23, Vibration and Seismic Controls for Mechanical Systems for seismic control/protection requirements for mechanical non-structural components.]
Section 22 0713, Plumbing and HVAC Insulation
References 
************************************************************************************************************
In the listing below, designer shall eliminate standards that are not applicable to the project and add other standards that are. The applicable code of record is shown on the design drawings and applicable piping specifications.
************************************************************************************************************
[[All national standards invoked herein shall be taken to be the edition in effect for the code of record listed in the design drawings, unless noted otherwise] [All national standards invoked below and herein shall be taken to be the latest edition].
ASME B1.1, Unified Inch Screw Threads (UN, UNR, and UNJ Thread Forms)
ASME B18.2.1, Square, Hex, Heavy Hex, and Askew Head Bolts and Hex, Heavy Hex, Hex Flange, Lobed Head, and Lag Screws (Inch Series)
ASME B18.2.2, Nuts for General Applications: Machine Screw Nuts, Hex, Square, Hex Flange, and Coupling Nuts (Inch Series) 
ASME B18.21.1, Washers: Helical Spring-Lock, Tooth Lock, and Plain Washers (Inch Series)
ASME B31.1, Power Piping
ASME B31.3, Process Piping
ASME B31.5, Refrigeration Piping and Heat Transfer Components
ASME B31.9, Building Services Piping
ASTM A123/A123M, Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron and Steel Products 
ASTM A307, Standard Specification for Carbon Steel Bolts, Studs, and Threaded Rod 60 000 PSI Tensile Strength
ASTM A576, Standard Specification for Steel Bars, Carbon, Hot-Wrought, Special Quality 
ASTM A653/A653M, Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process 
ASTM A1011/A1011M, Standard Specification for Steel, Sheet and Strip, Hot-Rolled, Carbon, Structural, High-Strength Low-Alloy, High-Strength Low-Alloy with Improved Formability, and Ultra-High Strength ASTM B633 Type III SC1 finish 
ASTM B633, Standard Specification for Electrodeposited Coatings of Zinc on Iron and Steel
AWS D1.1/D1.1M, Structural Welding Code - Steel
IAPMO UPC, Uniform Plumbing Code
MFMA-4, Metal Framing Standards Publication
MSS SP-58, Pipe Hangers and Supports – Materials, Design, Manufacture, Selection, Application, and Installation
NFPA 13, Standard for the Installation of Sprinkler Systems
NFPA 54, National Fuel Gas Code
SAE J429, Mechanical and Material Requirements for Externally Threaded Fasteners
ACTION SUBMITTALS
Product Data: For each type of product indicated.
****************************************************************************************************
Shop drawing submittals typically not required for ML-4 projects, may be required for engineered supports.
****************************************************************************************************
Shop Drawings: Show fabrication and installation details [and include calculations] for the following:
1. Trapeze pipe hangers.
2. Metal framing systems.
3. Pipe stands.
For custom fabrications, per the requirements of 01 4444 Offsite Welding and Joining Requirements, and 01 4455 Onsite Welding and Joining Requirements, submit: 
********************************************************************************************
When offsite only, delete submittals below regarding onsite welding. For high risk applications such as ML-1 or ML-2, add submittals for “Weld Filler Material Control Procedures” and “Filler Material Certified Material Test Reports (CMTRs)” when required.  Add “Post-Weld Heat Treatment Procedures” when required.
********************************************************************************************
1. Welding Procedure Specification (WPS) and supporting Procedure Qualification Record (PQR).  [Note:  For Onsite welding use of LANL WPS/PQR is the default; coordinate usage with the LANL CWI; no submittal required]
2. Welder Performance Qualification Records (WPQR) including continuity [Note: For Onsite, welders are tested by LANL who will produce WPQR and track continuity; this includes brazing, bonding and fusing; no submittal required]
For custom fabrications, per the requirements of Section 01 4525, NDE Requirements, submit:
1. Written Practice or procedure for qualification and certification of NDE Personnel.
2. NDE Personnel Qualification Records.
3. NDE Procedures.
4. NDE Procedure Qualification Records (when required by code)
5. NDE Report(s).
QUALITY ASSURANCE
Hangers and supports shall conform to the requirements of the following codes and standards as applicable:
1. ASME B31.1, Power Piping
2. ASME B31.3, Process Piping
3. ASME B31.5, Refrigeration Piping and Heat Transfer Components
4. ASME B31.9, Building Services Piping
5. IAPMO UPC, Uniform Plumbing Code
6. NFPA 13, Standard for the Installation of Sprinkler Systems
7. NFPA 54, National Fuel Gas Code
8. MSS SP-58, Pipe Hangers and Supports – Materials, Design, Manufacture, Selection, Application, and Installation
Qualify welding processes and welding operators in accordance with AWS D1.1, Structural Welding Code - Steel, for hangers and supports.
PRODUCTS
0. PRODUCT OPTIONS AND SUBSTITUTIONS
Alternate products may be accepted; follow Section 01 2500, Substitution Procedures
PIPE HANGERS AND SUPPORTS
*********************************************************************************************************
The supports listed below are typical options from MSS SP-58. Designer to select applicable support types based on project requirements. 
*********************************************************************************************************
Hangers for Pipe Sizes 1/2 to 1-1/2 inches: Malleable iron or carbon steel, adjustable swivel or  split ring. MSS SP-58, Type [[10], [11]].
Hangers for Cold Pipe Sizes 2 inches and over: Carbon steel, adjustable, clevis. MSS SP-58, Type [1].
Hangers for Hot Pipe Sizes 2 to 4 inches: Carbon steel, adjustable, clevis. MSS SP-58, Type [1].
Hangers for Hot Pipe Sizes 6 inches and over: Adjustable steel yoke, cast iron roll, double hanger. MSS SP-58, Type [43].
Multiple or Trapeze Hangers: Steel channels with welded spacers and hanger rods. MSS SP-58, Type [59].
Multiple or Trapeze Hangers for Hot Pipe Sizes 6 inches and over: Steel channels with welded spacers and hanger rods. MSS SP-58, Type [59]. Cast iron roll MSS SP-58, Type [[45], [46]].
Wall Support for Pipe Sizes to 3 inches: Strut clamp MSS SP-58, Type [26].
Wall Support for Pipe Sizes 4 inches and over: Welded steel bracket and wrought steel clamp. MSS SP-58, Type [[31], [32], [33]].
Wall Support for Hot Pipe Sizes 6 inches and over: Welded steel bracket MSS SP-58, Type [[31], [32], [33]] and wrought steel clamp with adjustable steel yoke and cast-iron roll MSS SP-58, Type [46]. 
Vertical Support: Steel riser clamp. MSS-SP-58, Type [8].
Floor Support for Cold Pipe: Cast iron adjustable pipe saddle, lock nut, nipple, floor flange, and concrete pier or steel support. MSS SP-58, Type [38].
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. MSS SP-58, Type [38].
Floor Support for Hot Pipe Sizes 6 inches and over: Adjustable cast iron roll and stand, steel screws, and concrete pier or steel support. MSS SP-58, Type [46].
Copper Pipe Support: MSS SP-58, Types 1 through 65, non-metallic coating, jacket, or liner on steel factory-fabricated components.
HANGER RODS
Mild steel threaded both ends, threaded on one end, or continuous threaded.
Rods for trapeze hangers shall be a minimum 3/8-inch.  The use of pipe hooks, chains, perforated iron strapping, or wire for pipe supports are NOT permitted.
SLEEVES
Sleeves for Pipes through Non-Fire Rated Beams, Walls, Footings, and Floors:  Steel pipe or 18 gage galvanized steel.
Sleeves for Pipes through Fire Rated and Fire Resistive Floors, Walls, and Roof: Prefabricated fire rated sleeves including seals, approved by a nationally recognized testing laboratory (UL listed).
Sleeves for Ductwork: Galvanized steel.
STEEL METAL FRAMING CHANNEL PIPE SUPPORTS
Supplier: [Unistrut, B-Line, Power-Strut, ______]
Solid structural channel
1. Size: [1-5/8" x 1-5/8"], Solid
2. Gage: [12, 14, 16]
3. Material: [ASTM A653 SS GR 33, ASTM A1011 SS GR 33]
****************************************************************************************
Designer to select finish based on availability from manufacturer.
****************************************************************************************
4. Finish: [Pre-Galvanized, Hot-Dipped Galvanized, Perma-Green ® II, E-Coat]
5. Channel conforming to Metal Framing Standards Publication (MFMA-4).
Channel Nuts [With Springs]: 
1. Material: [ASTM A576 GR 101] 
2. Finish: [Electro-galvanized per ASTM B633 Type III SC1 finish] 
3. Threads: [ASME B1.1, coarse series (UNC) class 2, ASME B18.2.2]
4. Part number(s) and size(s): [______].
Hex Head Cap Screws: 
1. Material: [SAE J429 GR 2 meets and exceeds ASTM A307] 
2. Finish: [electro-galvanized per ASTM B633 Type III SC1 finish]  
3. Threads: [ASME B1.1, coarse series (UNC) class 2, ASME B18.2.1]
4. Part number(s) and size(s) (diameter x length): [_______].
Flat Washer:  
1. Finish: [electro-galvanized per ASTM B633 Type III SC1 finish] 
2. Dimensions conforming to ASME B18.21.1
3. Part number(s) and size(s): [_________].
****************************************************************************************************
Consult catalog to obtain exact part numbers for pipe clamps being used. Size clamps to include insulation thickness.
****************************************************************************************************
Pipe Clamp 
1. Part number(s) and size(s): [_________].
EXECUTION
*************************************************************************************************************
Verify that supporting structural elements are adequate to support the imposed hanger load.
*************************************************************************************************************
0. PIPE HANGERS AND SUPPORTS
Support piping to maintain its alignment and prevent sagging.
Place hangers within 12 inches of each horizontal elbow.
Support vertical piping with riser clamps secured to the piping and resting on the building structure at each floor.
Install hangers to provide minimum 1/2 inches space between finished covering and adjacent work.
Use hangers with 1-1/2 inches minimum vertical adjustment.
Where several pipes can be installed in parallel and at same elevation, provide multiple or trapeze hangers.
Support riser piping independently of connected horizontal piping.
Provide coated, jacketed, or liner on steel hangers and supports for copper piping.
For nonmetallic piping, hangers and support shall comply with MSS SP-58, Section 5.3.6.
Provide insulation continuous through hangers and rollers.  Protect insulation by steel shields in accordance with Section 22 0713, Plumbing and HVAC Insulation.
Provide hangers on piping on each side of, and within 6 inches of, hubless pipe couplings so the couplings will bear no weight.
Provide supports that allow free axial movement and only support the weight of the piping or tubing. Provide additional hangers or brackets to support valves, flanges, specialties, etc., to prevent excessive deflection.
[Prime coat exposed steel hangers and supports.  Refer to Section 09 9100, Painting.  Hangers and supports located in crawl spaces, pipe shafts, and suspended ceiling spaces are not considered exposed.]
Installation of fasteners for steel metal framing channel pipe supports.
1. Align the component and hand tighten bolt and nut.  Tighten the bolt to appropriate torque value shown in the manufacturer’s literature.
2. Torque tolerances:
a. 2 ft-lbs if torque value is 50 ft-lbs or less
b. 4 ft-lbs if torque value is greater than 50 but less than 100 ft-lbs 
c. 4% of torque value if greater than 100 ft-lbs.
Final bolt torque values (non-lubricated) shall be in accordance with [manufacturer’s literature][as shown below].
************************************************************************************
This table shall be updated when following manufacturer’s literature.
************************************************************************************
	Bolt Size
	¼”-20
	5/16”-18
	3/8”-16
	½”-13
	5/8”-11
	¾”-10

	Torque (Ft-lbs)
	6
	11
	19
	50
	100
	125

	Torque (N-m)
	8
	15
	25
	68
	135
	170


SLEEVES
Provide sleeves for all pipe penetrations through walls, roof, or slab above grade.
Neatly cut holes in existing walls, floors, or roof for placement of sleeves.  Place sleeve and grout and caulk annular space to provide finished appearance.
Extend sleeves through floor slab 2 inches above finished floor level.  Caulk sleeves full depth and provide floor plate.
Seal space between pipe and sleeve watertight for all sleeves penetrating the roof.
[Where piping or ductwork penetrates a fire rated wall or floor, provide fire-stopping insulation so that the assembly when complete retains the fire rating of construction penetrated by the sleeve. Refer to Section 07 8400 Firestopping for additional information on firestopping details.]
HANGER SPACING
[bookmark: _Hlk175820119]*************************************************************************************************************
The hanger spacing tables are for straight runs of standard and heavier steel pipe, Type L and heavier copper tube, stainless steel tube, and polyvinyl chloride (PVC)/ chlorinated polyvinyl chloride (CPVC) thermoplastic pipe.  They are not intended to be used as specifications for all installations.  These do not apply where span calculations are made or where there are concentrated loads between supports, such as flanges, valves, specialties, etc, or changes in direction requiring additional supports.
For Victaulic flexible systems and other piping material, consult with the manufacturer for suggested hanger spacing.  For Victaulic rigid couplings used in steel piping systems, the spacing below may be used. 
************************************************************************************************************
Plumbing Piping – Water, Gas, Drain, Waste and Vent (DWV)
1. Comply with the requirements of the UPC, Hangers and Supports, Table 313.3.
2. Maximum Hanger Spacing from UPC, Table 313.3:
	Materials
	Types of Joints
	Horizontal
	Vertical

	Cast
	Lead and Oakum
	5 feet, except 10 feet where 10-foot lengths are installed1,2,3
	Base and each floor, not to exceed 15 feet

	
	Compression Gasket
	Every other joint, unless over 4 feet then support each joint1,2,3
	Base and each floor, not to exceed 15 feet

	Cast-Iron Hubless
	Shielded Coupling
	Every other joint, unless over 4 feet then support each joint1,2,3,4
	Base and each floor, not to exceed 15 feet

	Copper & Copper Alloys
	Soldered, Brazed, Threaded, or Mechanical
	1½ inches and smaller, 6 feet; 2 inches and larger, 10 feet
	Each floor, not to exceed 10 feet5

	Steel Pipe for Water or DWV
	Threaded or Welded
	¾ inch and smaller, 10 feet; 1 inch and larger, 12 feet
	Every other floor, not to exceed 25 feet5

	Schedule 40 PVC and ABS DWV
	Solvent Cemented
	All sizes, 4 feet; allow for expansion every 30 feet3
	Base and each floor; provide mid-story guides; provide for expansion every 30 feet

	CPVC
	Solvent Cemented
	1 inch and smaller, 3 feet; 1¼ inches and larger, 4 feet
	Base and each floor; provide mid-story guides

	CPVC-AL-CPVC
	Solvent Cemented
	½ inch, 5 feet; ¾ inch 65 inches; 1 inch, 6 feet
	Base and each floor; provide mid-story guides

	Notes:
1 Support adjacent to joint, not to exceed 18 inches.
2 Brace not to exceed 40 foot intervals to prevent horizontal movement.
3 Support at each horizontal branch connection.
4 Hangers shall not be placed on the coupling.
5 Vertical water lines shall be permitted to be supported in accordance with recognized engineering principles with regard to expansion and contraction, where first approved by the Authority Having Jurisdiction.


Fire Protection Piping
1. Comply with the requirements of NFPA 13 for hanger spacing and materials.
Facility Natural Gas Piping
1. Comply with the requirements of NFPA 54 for hanger spacing and materials.
2. Maximum Hanger Spacing from NFPA 54, Table 7.2.6.2:
	Size (NPS)
	½
	¾ to 1
	1 ¼ or larger

	Spacing (Feet) Steel Pipe
	6
	8
	10


Steam/Condensate Piping per ASME B31.9 Code of Record.
1. Maximum Hanger Spacing:
	Steel Pipe Size (NPS)
	1
	1 ¼
	1 ½
	2
	3
	4
	6
	8

	Spacing (Feet)
	9
	11
	13
	15
	17
	21
	25
	28


Steam/Condensate Piping per ASME B31.1 Code of Record.
1. Maximum Hanger Spacing:
	Steel Pipe Size (NPS)
	1
	1 ¼
	1 ½
	2
	3
	4
	6
	8

	Spacing (Feet)
	9
	9
	9
	13
	15
	17
	21
	24


Water Building Services Piping (Heating, Cooling, and Tower Water)
1. Comply with the requirements of ASME B31.9.
2. Maximum Hanger Spacing:
	Size (NPS)
	Less Than 1
	1
	1¼
	1½
	2
	3
	4
	6
	8

	Spacing (Feet) Steel Pipe
	6
	9
	11
	12
	13
	16
	18
	23
	25

	Spacing (Feet) Copper Tube
	5
	7
	7
	8
	9
	10
	12
	14
	16


Compressed Air Building Services Piping
1. Comply with the requirements of ASME B31.9.
2. Maximum Hanger Spacing:
	Size (NPS)
	¼
 to ½
	5/8
to 7/8
	1
	1¼
	1½
	2
	3
	4
	6
	8

	Spacing (Feet) 
Steel Pipe
	6
	6
	9
	11
	13
	15
	17
	21
	25
	28

	Spacing (Feet) Copper/SS Tube
	3
	5
	7
	9
	10
	12
	15
	17
	21
	24


Laboratory Gas Piping
1. Maximum Hanger Spacing based on MSS SP-58, Table 4:
	Size (NPS)
	¼
 to ½
	5/8
to 7/8
	1
	1¼
	1½
	2
	3
	4
	6
	8

	Spacing (Feet) Copper Tube
	5
	7
	8
	9
	10
	11
	14
	16
	20
	23

	Spacing (Feet) SS Tube
	8
	9
	9
	9
	12
	13
	15
	17
	21
	24


Nonmetallic Process Piping, up to 100°F
1. Maximum Hanger Spacing based on MSS SP-58, Table 4:
****************************************************************************************************
For other thermoplastic materials, consult with manufacturer installation guidelines. Maximum support spacing is often a function of pipe size, design temperature, and specific gravity of system fluid. If using other thermoplastic materials, the table below shall be edited.
****************************************************************************************************






	Size (NPS)
	¼
 to ½
	5/8
to 7/8
	1
	1 ¼
	1 ½
	2
	3
	4
	6
	8

	Spacing (Feet) PVC Pipe
	3.5
	4
	4.5
	5
	5
	5
	6
	7.5
	7.5
	8

	Spacing (Feet) CPVC pipe
	3.5
	5
	5.5
	5.5
	6
	6
	7
	7.5
	8
	9


Refrigeration Piping
1. Comply with the requirements of ASME B31.5.
2. Maximum Hanger Spacing:
	Size (NPS)
Nominal
	1/4
	3/8
to 1/2
	3/4
	1
	1 ¼
	1 ½ to     2
	2-1/4 to    2-1/2

	Spacing (Feet) 
Copper Tube (Liquid or Vapor Service) 
	5
	5
	5
	6
	7
	8
	9


HANGER ROD SIZE
Plumbing (UPC) Piping (Water, Gas, Drain, Waste & Vent (DWV))
	Pipe Size (NPS)
	1/2 - 4
	5 - 8

	Rod Size (Inches)
	3/8
	1/2


Other Piping (NFPA, ASME, etc.)
	Pipe or Tubing Size (NPS)
	3/8 - 2
	2 ½ - 3 ½
	4 - 5
	6 – 8
	10 - 12

	Rod Size (Inches)
	3/8
	1/2
	5/8
	3/4
	7/8



END OF SECTION
*****************************************************************
Do not delete the following reference information:
*****************************************************************

THE FOLLOWING STATEMENT IS FOR LANL USE ONLY
This project specification section is based on LANL Master Specification Section 22 0529 Rev. 7, dated September 12, 2024.
LANL Project I.D. [________]	Hangers and Supports for Plumbing Piping and Equipment
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