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SECTION 22 05 29
HANGERS AND SUPPORTS FOR PLUMBING PIPING AND EQUIPMENT
1.01  SECTION INCLUDES

A. Metal pipe hangers and supports.

B. Trapeze pipe hangers.

C. Fastener systems.

Note to specifier: Retain, add, or delete sections listed below as applicable

1.02  RELATED SECTIONS

A. Section 01 40 00 "Quality Requirements".

B. Section 03 15 19 “Cast-In Concrete Anchors”.

C. Section 05 05 19 “Post-Installed Concrete Anchors”.

D. Section 05 50 00 "Metal Fabrications" for structural-steel shapes and plates for trapeze hangers for pipe and equipment supports.

E.   Section 09 91 13 "Exterior Painting".

F.   Section 09 91 23 "Interior Painting".

G.   Section 09 96 00 "High-Performance Coatings".

H. Section 22 05 16 "Expansion Fittings and Loops for Plumbing Piping" for pipe guides.

1.03 REFERENCES

A. MSS SP-58 (Manufacturers Standardization Society of the Valve and Fittings Industry) - Pipe Hangers and Supports - Materials, Design and Manufacturer.

B. UPC 2012 (Uniform Plumbing Code) - Defines support spacing of hangers.

C. NFPA 13-2010 (National Fire Protection Association) – Standard for the Installation of Sprinkler Systems.

D. ASCE/SEI 7 (Minimum Design Loads and Associated Criteria for Buildings and Other Structures).

1. Detail fabrication and assembly of trapeze hangers.
2. Include design calculations for designing trapeze hangers.
1.04 SUBMITTALS
A. Section 01 33 00 - Submittal Procedures: Submittal sheets with technical data available.

B. Product Data: Submit manufacturers catalog data including load capacity.
C. Design Data: Indicate load carrying capacity of trapeze, multiple pipe, and riser support hangers.
D. 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 responsible for their preparation.
1. Detail fabrication and assembly of trapeze hangers.

2. Include design calculations for designing trapeze hangers. 

1.05 QUALITY ASSURANCE

A. Hangers and Supports: 
1. Shall have the manufacturer's name and applicable size stamped in the part itself for identification.

2. Shall be designed and manufactured in accordance with MSS SP 58.

3. For sprinkler piping, shall conform to NFPA 13-2010.

B. Fastener Systems:
1. Installer Qualifications: Anchors shall be installed by a [contractor] [installer] with at least [three] [five] years of experience performing similar installations.

2. Installer Training: Conduct a thorough training with the manufacturer or the manufacturer's representative for the [contractor] [installer] on the project.  Training to consist of a review of the complete installation process drilled-in anchors, to include but not limited to:

a. Hole drilling procedure
b. Proof loading/torqueing

Specifier Note: Revise paragraph to suit project and local jurisdiction requirements.

3. Certifications: Unless otherwise authorized by the Engineer, anchors shall have one of the following certifications:
a. ICC ES Evaluation Report indicating conformance with current applicable ICC ES Acceptance Criteria.

b. Manufacturer's installation instructions. 

PART 2 - PRODUCTS

2.01 PERFORMANCE REQUIREMENTS

A. Delegated Design: Engage a qualified professional engineer, as defined in Section 01 40 00 "Quality Requirements," to design trapeze pipe hangers and equipment supports.

B. Structural Performance: Hangers and supports for plumbing, piping, and equipment shall withstand the effects of gravity loads and stresses within limits and under conditions indicated according to ASCE/SEI 7.
1. Design supports for multiple pipes, including pipe stands, capable of supporting combined weight of supported systems, system contents, and test water.

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

3. Design seismic-restraint hangers and supports for piping and equipment. 
C. Subject to comply with requirements, use products by Hilti Inc. as Basis of design.

D. Modular channel and girder support shall be the MT System supplied by Hilti, Inc. 
Specifier Note: Revise section 2.2. Retain or delete as applicable
2.02 METAL PIPE HANGERS AND SUPPORTS

A. Pipe Hangers and Supports for Steel Pipe: The following is a list of acceptable hangers and supports for steel pipe with or without insulation:
1. Speed Lock Clevis (SLC) hanger: Hilti SLC-EG 2” - 8”

2. Insulation Shield: Hilti Speed Lock (SLIS) Insulation Shield MH-SLIS  2” –8”

3. Standard Clevis hanger: Hilti SDC-EG ½” - 14”

4. Short Hinged Riser Clamps (uninsulated pipe only:)  Hilti Speed Lock Riser MH-SLR-S 1” –4”

5. Long Hinged Riser Clamps:  Hilti Speed Lock Riser MH-SLR-LH 1” – 4”

6. Slotted Riser Clamps:  Hilti Speed Lock Riser  MH-SLR-LS     3” – 10”

7. Malleable Iron Split Ring hanger: Hilti SR-EG ½” - 4”

8. Adjustable Swivel / Loop hanger: Hilti LH ½” - 8”

9. Beam Clamps: Hilti BC ¼” - ¾”

10. Continuous Concrete Insert Strut – Hilti Strut CIS 138-12 & Strut CIS 1316-12

11. Steel Concrete Spot Insert – Hilti Concrete Insert EG & Plain

B. Carbon-Steel Pipe Hangers and Supports:
1. Description: MSS SP-58, Types 1 through 58, factory-fabricated components.

2. Galvanized Metallic Coatings: Pre-galvanized, hot-dip galvanized, or electro-galvanized.

3. Nonmetallic Coatings: Plastic coated or epoxy powder coated.

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

5. Hanger Rods: Continuous-thread rod, nuts, and washer made of carbon steel.
C. Pipe Hangers and Supports for Copper Pipe/Tube: The following is a list of acceptable hangers and supports for copper pipe/tube without insulation:
1. Hilti Copper Speed Lock Riser Clamp MH-CSLR-LH 1” – 4”

2. Malleable Iron Copper Split ring hanger – Hilti Copper SR ½” - 3”

D. Copper Pipe and Tube Hangers:
1. Description: MSS SP-58, Types 1 through 58, copper-coated-steel, factory-fabricated components.
2. Hanger Rods: Continuous-thread rod, nuts, and washer made of copper-coated steel.

2.02 TRAPEZE PIPE HANGERS AND SUPPORTS

A. Modular channel and girder support shall be the MT System, designed, supplied, and assembled in accordance with manufacturers’ instructions.

B. Modular C-channels must enable stepless positioning, with fixation steps allowing less than 1mm positioning increments along the open face of the C-section.

C. Modular C-section profiles should not require serrations (teeth) in order to provide the required shear force capacity after applying final torque, nor initial positioning stability (without slipping) prior to applying final torque, via fixation along the open face of the channel. Connectivity to the open face of C-section profiles must provide a shear capacity of not less than 7 kN.

D. For the closed profiles (girders) fixation must be possible with access from a single side, and not require the positioning of a nut (or any other element) to receive the bolt being used. For the closed profiles (girders) through-bolting is not permitted.

E. The modular support system should enable, wherever viable, the direct profile-to-profile connectivity thus avoiding the need for additional connectors.

F. All connections must be possible to be tightened by a power tool that enables a verification that the required torque is achieved during installation such as the Hilti MT modular support system using Hilti SIW 6AT-A22 cordless impact wrench with SI-AT-A22 module for automated tightening or equivalent system. Every tightening must be documented via Hilti AT Documentation Software as a proof of correct installation.   

G. Piping shall be restrained on the strut using strut clamps.  The following Strut Clamps shall be used:

H. Rigid Pipe: Hilti Rigid Strut Clamps R45 ½” – 8” or Hilti RBA  ½” – 6”

I. Copper Pipe – Hilti MH-CB 3/8” – 4”

J. Description: Trapeze pipe hangers shall be constructed using 12-gauge structural steel conforming to ASTM A1011 GR. 33 and have a minimum dimension of 1 5/8” wide by 1 5/8” deep. Piping shall be restrained on the strut using strut clamps.

K. Finish: For indoor applications, strut shall have either a pre-galvanized finish conforming to ASTM A653 GR 33 specification or (for copper pipe and tubing) a green electro-deposition coating.

2.03 FABRICATION 

A. Modular C-channels must enable stepless positioning, with fixation steps allowing less than 1mm positioning increments along the open face of the C-section.

B. Modular C-section profiles should not require serrations (teeth) in order to provide the required shear force capacity after applying final torque, nor initial positioning stability (without slipping) prior to applying final torque, via fixation along the open face of the channel. Connectivity to the open face of C-section profiles must provide a shear capacity of not less than 7 kN.

C. For the closed profiles (girders) fixation must be possible with access from a single side, and not require the positioning of a nut (or any other element) to receive the bolt being used. For the closed profiles (girders) through-bolting is not permitted.

D. The modular support system should enable, wherever viable, the direct profile-to-profile connectivity thus avoiding the need for additional connectors.

E. All connections must be possible to be tightened by a power tool that enables a verification that the required torque is achieved during installation such as the Hilti MT modular support system using Hilti SIW 6AT-A22 cordless impact wrench with SI-AT-A22 module for automated tightening or equivalent system. Every tightening must be documented via Hilti AT Documentation Software as a proof of correct installation.   

2.04 FINISHES

A. Corrosion protection coating for profiles should be applied via a pre-galvanization process, avoiding the need for post treatment (e.g., hot dipped galvanization in a zinc bath) of manufactured sections.

B. Slotted channel shall be finished in accordance with one of the following standards:

C. All profiles within the modular support system must be coated by a zinc magnesium protective layer, according to ASTM  A1046.

D. Fittings shall be electro-galvanized to a zinc thickness of 13 microns.

E. In selecting the modular support system used, consideration must be given to ensuring that environmental impacts are limited as best as viably feasible.

2.05 FASTENER SYSTEMS
A. Materials
1. Bolts and Studs: ASTM A307; ASTM A449 where “high strength” is indicated on the Drawings.

2. Carbon and Alloy Steel Nuts: ASTM A563.

3. Carbon Steel Washers: ASTM F436.

4. Carbon Steel Threaded Rod: ASTM A36; or ASTM A193 Grade B7; or ISO 898 Class 5.8.

5. Wedge Anchors: ASTM A510; or ASTM A108.

6. Stainless Steel Bolts, Hex Cap Screws, and Studs: ASTM F593.

7. Stainless Steel Nuts: ASTM F594.

8. Zinc Plating: ASTM B633.

9. Hot-Dip Galvanizing: ASTM A153.

10. Metric Anchor Bolts, Screws, and Studs: ISO 898 Part 1.

11. Metric Anchor Nuts: EN 24033.

12. Metric Anchor Stainless Steel Bolts, Screws, and Studs: ISO 3506 Part 1.

13. Metric Anchor Stainless Steel Nuts: ISO 3506 Part 2.

14. Reinforcing Dowels: ASTM A615

Specifier Note: Verify the anchor types indicated on the Drawings and delete those anchor types not used.
B. Drilled-In Anchors
1. Wedge Anchors: Wedge type, torque-controlled, with impact section to prevent thread damage complete with required nuts and washers.  Provide anchors with length identification markings conforming to ICC ES AC01 or ICC ES AC193.  Type and size as indicated on Drawings.
This paragraph applies to interior applications in a non-corrosive environment.  If the interior environment is potentially corrosive, or if galvanically dissimilar metals are in contact with one another in a moist atmosphere, consider alternatives to zinc electroplated carbon steel fasteners.
a. Interior Use: Unless otherwise indicated on the Drawings, provide carbon steel anchors with zinc plating in accordance with ASTM B633, Type III Fe/Zn 5 (SC1).
Specifier Note: Verify the type (304 and/or 316) of stainless-steel anchors indicated on the Drawings.  Proper consideration should be given to contact between galvanically dissimilar metals.  AISI 316 should not be used where pitting corrosion is a concern.

b. Exterior Use: As indicated on the Drawings, provide stainless steel anchors. Stainless steel anchors shall be AISI [Type 304] [and] [Type 316] stainless steel provided with stainless steel nuts and washers of matching alloy group and minimum proof stress equal to or greater than the specified minimum full-size tensile strength of the externally threaded fastener.  Stainless steel nuts shall conform to ASTM F594 unless otherwise specified.  Avoid installing stainless steel anchors in contact with galvanically dissimilar metals.
c. Where anchor manufacturer is not indicated, subject to compliance with requirements and acceptance by the Engineer, provide the following:
1. Hilti Kwik Bolt 3, ICC ESR-1385 and ESR-2302. SafeSet

2. Hilti Kwik Bolt TZ, ICC ESR-1917 (carbon steel and AISI Type 304 Stainless Steel). SafeSet.

2. Screw Anchors: Screw type. Pre-drilling of the hole requires a standard ANSI drill bit with the same diameter as the anchor and installing the anchor will be done with an impact wrench. Provide anchors with a diameter and anchor length marking on the head. Type and size as indicated on Drawings.
Specifier Note: This paragraph applies to interior applications in a non-corrosive environment.  If the interior environment is potentially corrosive, or if galvanically dissimilar metals are in contact with one another in a moist atmosphere, consider alternatives to zinc electroplated carbon steel fasteners.
a. Interior Use: Unless otherwise indicated on the Drawings, provide carbon steel anchors with zinc plating equivalent to DIN EN ISO 4042 (8 μm min.).
b. Where anchor manufacturer is not indicated, subject to compliance with requirements and acceptance by the Engineer, provide the following:
1. Hilti Kwik-HUS-EZ, ICC-ESR 3027.

2. Hilti Kwik-HUS EZ-I, ICC ESR 3027.

C. Cast-In Place Anchors
Specifier Note: Use for wood frame poured in place concrete floor slab or Post Tension concrete slabs
1. Wood Form concrete cast-in anchor: Steel internally threaded headed cast-in inserts which receive threaded insert elements such as threaded rods and bolts ½-inch, 3/8-inch, ½-inch, 5/8-inch and ¾-inch diameters.

a. Interior Use: Unless otherwise indicated on the Drawings, provide carbon steel anchors with zinc plating equivalent to minimum 5.1 µm (.0002 inch) zinc coating.
b. Anchors to be color coded to indicate internal thread diameter 

c. Where Anchor manufacturer is not indicated, subject to compliance with requirements and acceptance by the Engineer, provide the following:
1. Hilti Kwik-Cast KCS-WF single thread insert.
2. Hilti Kwik-Cast KCM-WF multi thread insert.
Specifier Note: For use when utilizing Pan Deck form type.

2. Concrete over Metal Deck cast-in anchor: Steel internally threaded headed cast-in inserts which receive threaded insert elements such as threaded rods and bolts ½-inch, 3/8-inch, ½-inch, 5/8-inch and ¾-inch diameters.
a. Interior Use: Unless otherwise indicated on the Drawings, provide carbon steel anchors with zinc plating equivalent to minimum 5.1 µm (.0002 inch) zinc coating.
b. Anchors to be color coded to indicate internal thread diameter.
c. Where anchor manufacturer is not indicated, subject to compliance with requirements and acceptance by the Engineer, provide the following:
1. Hilti Kwik-Cast KCS-MD single thread insert.
2. Hilti Kwik-Cast KCM-MD multi thread insert.
3. Concrete cast-in anchor in Pan Deck form: Steel internally threaded headed cast-in inserts which receive threaded insert elements such as threaded rods and bolts ½-inch, 3/8-inch, ½-inch, 5/8-inch and ¾-inch diameters.

a. Interior Use: Unless otherwise indicated on the Drawings, provide carbon steel anchors with zinc plating equivalent to minimum 5.1 µm (.0002 inch) zinc coating.

b. Anchors to be color coded to indicate internal thread diameter 

c. Where anchor manufacturer is not indicated, subject to compliance with requirements and acceptance by the Engineer, provide the following:

1. Hilti Kwik-Cast KCM-PD multi thread for pan deck.
PART 3 - EXECUTION

3.01 INSTALLATION 

A. Pipe Hangers and Supports

1. Modular channel and girder support shall be the MT System, designed, supplied, and assembled in accordance with manufacturers’ instructions 

2. All Pipe Hanger and Support Installation shall conform to MSS-SP 58.  Installation of hangers, supports, clamps and attachments shall be performed to properly support piping from building structure.

3. Support horizontal piping as scheduled.

4. Install hangers to provide minimum ½ inch (13 mm) space between finished covering and adjacent work.

5. Place hangers within 12 inches (300 mm) of each horizontal elbow.

6. Use hangers with 1½ inch (38 mm) minimum vertical adjustment.

7. Support horizontal cast iron pipe adjacent to each hub, with 5 feet (1.5 mm) maximum spacing between hangers.

8. Support vertical piping independently of connected horizontal piping.

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

10. Support riser piping independently of connected horizontal piping.

11. Design hangers for pipe movement with disengagement of supported pipe.

12. Prime coat exposed steel hangers and supports.  Hangers and supports located in crawl spaces, pipe shafts, and suspended ceiling spaces are not considered exposed.

13. Support Spacing: All horizontal steel piping shall be supported in accordance with MSS-SP 58 table 4.  

Specifier Note: Verify if restrictions exist on the type of drilling equipment to be used for the project.

B. Drilled-In Anchors

1. Drill holes with rotary impact hammer drills using [carbide-tipped bits], [hollow drill bit system], [and][or] [core drills using diamond core bits]. Drill bits shall be of diameters as specified by the anchor manufacturer. Unless otherwise shown on the Drawings, all holes shall be drilled perpendicular to the concrete surface.
a. Cored Holes: Where anchors are permitted to be installed in cored holes, use core bits with matched tolerances as specified by the manufacturer. Properly clean cored hole per manufacturer’s instructions.
b. Embedded Items: Identify position of reinforcing steel and other embedded items prior to drilling holes for anchors.  Exercise care in coring or drilling to avoid damaging existing reinforcing or embedded items.  Notify the Engineer if reinforcing steel or other embedded items are encountered during drilling.  Take precautions as necessary to avoid damaging prestressing tendons, electrical and telecommunications conduit, and gas lines.
c. Base Material Strength: Unless otherwise specified, do not drill holes in concrete or masonry until concrete, mortar, or grout has achieved full design strength.
2. Perform anchor installation in accordance with manufacturer instructions.
a. Wedge Anchors: Protect threads from damage during anchor installation. Set anchors to manufacturer’s recommended torque, using cordless impact wrench SIW 6AT-A22. Achieve ICC-ESR and ETA compliance for wedge anchor installation into concrete with the new Adaptive Torque System

3.02 ADJUSTING

A. Hanger Adjustments: Adjust hangers to distribute loads equally on attachments and to achieve indicated slope of pipe.
Specifier Note: Coordinate high-strength, non-shrink, and nonmetallic grout selection with other sections in Division 3. 

3.03 REPAIR OF DEFECTIVE WORK

A. Remove and replace misplaced or malfunctioning anchors.  Fill empty anchor holes and patch failed anchor locations with high-strength non-shrink, nonmetallic grout.  Anchors that fail to meet proof load or installation torque requirements shall be regarded as malfunctioning.
Specifier Note: Job site testing is a common method of assuring correct installation of anchor systems.  In order to achieve the appropriate level of quality control, testing should be performed by the owner’s inspector in consultation with the manufacturer representative. Adjust testing requirements to suit job and local jurisdiction conditions. Select percentage of anchors to be tested.  Smaller or more critical installations may warrant a higher percentage of anchors to be tested and a greater penalty for malfunctioning anchors. Verify that anchor embedments and proof loads are shown on the Drawings.
3.04 FIELD QUALITY CONTROL

A. Testing: [10%] [25%] ______ of each type and size of drilled-in anchor shall be proof loaded by the independent testing laboratory.  If [any] [more than 10%] ______ of the tested anchors fail to achieve the specified torque or proof load within the limits as defined on the Drawings, all anchors of the same diameter and type as the failed anchor shall be tested, unless otherwise instructed by the Engineer.
1. Tension testing should be performed in accordance with ASTM E488.

2. Torque shall be applied with cordless impact wrench SIW 6AT-A22. Achieve ICC-ESR and ETA compliance for wedge anchor installation into concrete with the new Adaptive Torque System Minimum anchor embedment, proof loads and torques shall be as shown on the Drawings.


3.05 PAINTING
A. Touchup: Clean field welds and abraded, shop-painted areas. Paint exposed areas immediately after erecting hangers and supports. Use same materials as those used for shop painting. Comply with SSPC-PA 1 requirements for touching up field-painted surfaces.

1. Apply Paint by brush or spray to provide a minimum dry film thickness of 2.0 mils. 
B. Touchup: Cleaning and touchup painting of field welds, bolted connections, and abraded, shop- painted areas on miscellaneous metal are specified in Section 09 91 13 "Exterior Painting," Section 09 91 23 "Interior Painting" or Section 09 96 00 "High-Performance Coatings."
C. Galvanized Surfaces: Clean welds, bolted connections, and abraded areas, and apply galvanizing-repair paint to comply with ASTM A780/A780M.
END OF SECTION

Section 22 05 29








  
    2
Section 22 05 29








     
 1

