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WHEN UPDATING THIS MASTER SPEC SECTION PLEASE REMEMBER TO ALSO MAKE APPLICABLE MODIFICATIONS TO SECTIONS 210529 AND 220529.
BEFORE INCLUDING ANY REQUIREMENTS FOR SEISMIC RESTRAINTS, VERIFY WITH TEAM LEADER AND/OR STRUCTURAL DESIGNTHAT IT IS REQUIRED FOR PROJECT. 
SECTION 230529
PIPE HANGERS AND SUPPORTS 
PART 1   GENERAL

1.01
PRODUCTS FURNISHED BUT NOT INSTALLED UNDER THIS SECTION


A.
Companion high density filler pieces for installation over the top 180 degree surface of pipe or tubing, at points of support where a combination clevis hanger, insulation shield and high density insulating saddle are installed.

1.02
RELATED WORK SPECIFIED ELSEWHERE

EDIT PARAGRAPH BELOW AS REQUIRED.  USE SECTION 230700 FOR WITH ONLY PIPING INSULATION.  USE SECTION 230719 FOR PROJECTS THAT HAVE PIPING, EQUIPMENT, AND DUCTWORK INSULATION.

A.
Piping Insulation:  Section 230700 or 230719.

1.03
SUBMITTALS


A.
Shop Drawings:



1.
Details of trapeze hangers and upper hanger attachments for piping 4 inches in diameter and over.  Include the number and size of pipe lines to be supported on each type of trapeze hanger.



2.
Details of pipe anchors.

DELETE SUBPARAGRAPH BELOW IF NO GROOVED END PIPING.


3.
Details and method of installing restraints, anchors, and supports for grooved end piping systems

USE SUBPARAGRAPH BELOW WHEN SEISMIC RESTRAINT SYSTEM IS REQUIRED.



4.
Drawings identifying seismic locations with corresponding details of pre-approved seismic restraints, with seismic loads and seismic force level (Fp) calculations; pre-engineered and stamped by a NYS Licensed Professional Engineer experienced in seismic restraint systems.


B.
Product Data:  Catalog sheets, specifications and installation instructions for each item specified except fasteners.

USE PARAGRAPH BELOW WHEN SEISMIC RESTRAINT SYSTEM IS REQUIRED.


C.
Quality Control Submittals:



1.
Seismic Restraint Manufacturer’s Qualifications Data:




a.
Name of firm producing the seismic restraints, business address and telephone number.




b.
Period of time firm has been in the business producing seismic restraints, and names and addresses of 3 similar projects that the manufacturer has produced seismic restraints for during the past 5 years.



2.
Company Field Advisor Data:




a.
Name, business address and telephone number of Company Field Advisor secured for the required services.




b.
Certified statement from the Company listing the qualifications of the Company Field Advisor.




c.
Services and each product for which authorization is given by the Company, listed specifically for this project.



3.
Manufacturer’s Certificate of Compliance for Seismic Restraints:  Certificate from seismic restraint manufacturer stating that the restraint and its mounting system or anchorage has been tested or analyzed and meets the requirements of NYS Building Code (Section 1621). 

1.04
QUALITY ASSURANCE


A.
Regulatory Requirements:



1.
Comply with the applicable requirements of the ASME B31 Piping Codes.



2.
Unless otherwise shown or specified, comply with the requirements of the Manufacturer’s Standardization Society of the Valve and Fittings Industry (MSS) Standards SP-58, and SP-69.

USE 2 SUBPARAGRAPHS BELOW WHEN SEISMIC RESTRAINT SYSTEM IS REQUIRED.



3.
The contractor shall provide pre-engineered or stamped and signed details (by a NYS Licensed Professional Engineer) of seismic restraint systems to meet total design lateral force requirements for support and restraint of mechanical and electrical systems.



4.
Seismic components shall be UL listed or California OSHPD (Office of Statewide Health Planning and Development) approved.

USE 2 PARAGRAPHS BELOW WHEN SEISMIC RESTRAINT SYSTEM IS REQUIRED.


B.
Seismic Restraint Manufacturer Qualifications:  The firm producing the seismic restraints shall be experienced in seismic restraint work and shall have produced seismic restraints for a minimum of 5 years.


C.
Company Field Advisor:  Secure the services of a Company Field Advisor from seismic restraint manufacturer for the following:



1.
Render advice regarding installation and final adjustment of seismic restraint system.



2.
Render advice on the suitability of each seismic restraint for its particular application.



3.
Inspect completed installation of seismic restraint system and certify with an affidavit that the system is installed in accordance with the Contract Documents and is operating properly.



4.
Train facility maintenance personnel on the installation of seismic restraint system and routine maintenance of the system.

PART 2   PRODUCTS

2.01
PIPE HANGERS AND SUPPORTS


A.
Combination clevis hanger, pipe insulation shield and vapor barrier jacketed high density insulating saddle with companion high density filler piece.



1.
Insulating saddles and filler pieces shall be of the same thickness and materials as the adjoining pipe insulation.  Saddles shall cover the lower 180 degrees of the pipe or tubing, and companion filler pieces shall cover the upper 180 degrees of the pipe or tubing.  Physical sizes, gages, etc. of the components of insulated hangers shall be in accordance with the following schedule:

	PIPE OR 

TUBING SIZE 

(Inches)
	SHIELD LENGTH (Inches)
	SHIELD GAGE
	SADDLE LENGTH (Inches)
	VAPOR BARRIER JACKET LENGTH (Inches)

	Up to 2-1/2
	4
	16
	6
	10

	3 to 6
	4
	14
	6
	10

	8 to 14
	10
	12
	12
	16

	16 and up
	10
	10
	12
	16

	
	
	
	
	



B.
Pipe Insulation Shields:  Fabricated of steel, with a minimum arc of 180 degrees, unless otherwise indicated.  Shields for use with hangers and supports, with the exception of combination clevis type hangers, shall be in accordance with the following schedule:

	PIPE OR TUBING SIZE (Inches)
	SHIELD LENGTH (Inches)
	SHIELD GAGE

	Up to 2-1/2
	8
	18

	3 to 8
	10
	16

	10 to 14
	12
	12

	16 and up
	18
	10

	
	
	


DELETE PARAGRAPH BELOW WHEN HOT SERVICE INSULATION IS NOT SPECIFIED.

C.
Pipe Covering Protection Saddles:  3/16 inch thick steel, of sufficient depth for the insulation thickness specified, notched so that saddle contact with the pipe is approximately 50 percent of the total axial cross section.  Saddles for pipe 12 inches in size and larger shall have a center support.


D.
Pipe Hangers:  Height adjustable standard duty clevis type, with cross bolt and nut.

USE SUB PARAGRAPH BELOW WITH PIPING 10 INCHES AND LARGER.
1.
Pipe spreaders or spacers shall be used on cross bolts of clevis hangers, when supporting piping 10 inches in size and larger.


E.
Adjustable Floor Rests and Base Flanges:  Steel.


F.
Hanger Rods:  Mild, low carbon steel, fully threaded or threaded at each end, with two nuts at each end for positioning rod and hanger, and locking each in place.


G.
Riser Clamps:  Malleable iron or steel.


H.
Rollers:  Cast Iron.


I.
Restraints, Anchors, and Supports for Grooved End Piping Systems:  As recommended by the grooved end fitting manufacturer, and as required for seismic restraints.

2.02
ANCHORS AND ATTACHMENTS


A.
Sleeve Anchors (Group II, Type 3, Class 3):  Molly’s Div./USM Corp. Parasleeve Series, Ramset’s Dynabolt Series, or Red Head/Phillips AN, HN, or FS Series.


B.
Wedge Anchors (Zinc Plated, Group II, Type 4, Class 1):  Hilti’s Kwik Bolt Series, Molly’s Div./USM Corp. Parabolt PB Series, Ramset’s Trubolt T Series, or Red Head/Phillips WS Series.


C.
Self-Drilling Anchors (Group III, Type 1):  Ramset’s RD Series, or Red Head/Phillips S Series.


D.
Non-Drilling Anchors (Group VIII, Type 1):  Ramset’s Dynaset DS Series, Hilti’s HDI Series, or Red Head/Phillips J Series.


E.
Stud Anchors (Group VIII, Type 2):  Red Head/Phillips JS Series.


F.
Beam Clamps:  Forged steel beam clamp, with weldless eye nut (right hand thread), steel tie rod, nuts, and washers, Grinnell’s Fig No.  292 (size for load, beam flange width, and rod size required).


G.
Metal Deck Ceiling Bolts:  B-Line Systems’ Fig. B3019.

DELETE 3 PARAGRAPHS BELOW WHEN BELOW WHEN NO (NEW) CAST-IN PLACE CONCRETE WORK IN PROJECT.

H.
Continuous Slotted Type Concrete Insert, Galvanized:



1.
Load Rating 800 lbs/ft:  Kindorf’s D-986.



2.
Load Rating 1500 lbs/ft:  Kindorf’s D-980.



3.
Load Rating 3000 lbs/ft:  Hohmann & Barnard’s Inc. Type CS-H.



4.
Load Rating 4500 lbs/ft:  Hohmann & Barnard’s Inc. Type CS-HD.


I.
Threaded Type Concrete Insert:  Galvanized ferrous castings, internally threaded to receive 3/4 inch diameter machine bolts.


J.
Wedge Type Concrete Insert:  Galvanized box-type ferrous castings, designed to accept 3/4 inch diameter bolts having special wedge shaped heads.

2.03
VIBRATION ISOLATION FOR PIPING

A.
Type:  Combination rubber and spring type designed for insertion in a split hanger rod for isolating piping from the overhead construction.



1.
Approved isolators:  Amber Booth Type BSSR, Korfund Type VX, Mason Industries, Type DNHS, Vibration Eliminator Co. Type SNRC and Vibration Mountings and Controls Type RSH.


B.
To ensure that piping weight is properly distributed and not being supported by equipment flanges, the first three rubber and spring isolators on the inlet shall be of the "position indicating" type.


1.
Approved Isolators:  Amber Booth Type PBSS, Korfund Type VXLS, Mason Industries Type PDNHS, Vibration Eliminator Co. Type PR2H and Vibration Mountings and Controls Type RSHP.

USE ARTICLE BELOW WHEN SEISMIC RESTRAINT SYSTEM IS REQUIRED.

2.04
SEISMIC RESTRAINT SYSTEM FOR PIPING


A.
General:



1.
Coordinate all structural attachments with the Director’s Representative.



2.
Design analysis shall include calculated dead loads, static seismic loads, and capacity of materials utilized for the connection of the equipment or system to the structure.



3.
Analysis shall detail anchoring methods, bolt diameter, and embedment depth.



4.
Design seismic restraint devices to accept without failure the forces calculated per the applicable building code and as specified.



5.
Friction from gravity loads shall not be considered resistance to seismic forces.



6.
Construct seismic supports constructed so that support engagement is maintained.



7.
Stamp seismic supports with manufacturer’s name and part number for identification.



8.
Design seismic supports specifically for mitigation of seismic force loads.



9.
Design the stiffness of seismic restraints for mechanical equipment so that the load path for the restraint performs its intended function.



10.
Where possible, utilize components designed with tamper resistant break-off bolt heads or break-off nuts to assure visual verification of proper installation.



11.
Attachment components shall be UL Listed catalog components with published loads designed specifically for seismic application.

B.
Type:  Pre-engineered seismic restraint system designed to support and restrain piping to meet applicable lateral force requirements.


C.
Acceptable Manufacturers:



1.
B-Line.



2.
Mason Industries.



3.
TOLCO Inc.


D.
Strut/Channel Bracing:  12 gauge solid steel with no holes, 1-5/8 inches wide x 1-5/8 inches deep of single lengths or stitch-welded back-to-back configurations.


E.
Pipe Bracing:  Schedule 40 steel pipe.


F.
Cable Bracing:   Pre-stretched galvanized aircraft cable 7 x 19 strand core.


G.
Rigid Seismic Braces For Single Hung Pipe Systems:  A12 strut channel or schedule 40 steel pipe.



1.
Maximum Brace Length:  13 feet 1 inches.


H.
Rigid Seismic Braces For Trapeze Supported Pipe Systems:  A12 strut channel or schedule 40 steel pipe.



1.
Maximum Brace Length:  13 feet 1 inches.


I.
Cable Seismic Braces For Single Hung Pipe Systems:  Pre-stretched aircraft cable 7 x 19 core.


J.
Cable Seismic Braces For Trapeze Supported Pipe Systems:  Pre-stretched aircraft cable 7 x 19 core.


K.
Structural Attachments for Rigid and Cable Seismic Braces For Single Hung and Trapeze Supported Pipe Systems:



1.
Structural attachments shall be positive.



2.
Do not make structural attachments to the bottom of a bar joist.



3.
Supplemental steel shall be installed for all pre-cast decks less than 4 inches thick



4.
Do not use concrete inserts or continuous concrete insert strut to attach brace.



5.
Wedge type anchors are permitted.  The size and embedment depth shall be determined by the supplier of the seismic restraint system and as approved.


L.
Vertical Brace Component (up-thrust protection)



1.
Reinforce Vertical Hanger Rod when lengths exceed the following:




a.
3/8 inch dia rod:  19 inches.




b.
1/2 inch dia rod:  25 inches.




c.
5/8 inch dia rod:  31 inches.




d.
7/8 inch dia rod:  43 inches.




e.
1 inch dia rod:  50 inches.




f.
1-1/4 inch dia rod:  62 inches.

2.04
FASTENERS


A.
Bolts, Nuts, Washers, Lags, and Screws:  Medium carbon steel; size and type to suit application; galvanized for high humidity locations, and treated wood; plain finish for other interior locations.  Except where shown otherwise on the Drawings, furnish type, size, and grade required for proper installation of the Work.

2.05
SHOP PAINTING AND PLATING


A.
Hangers, supports, rods, inserts and accessories used for pipe supports, unless chromium plated, cadmium plated or galvanized shall be shop coated with metal primer paint.  Electroplated copper hanger rods, hangers and accessories may be used with copper pipe or copper tubing.


B.
Hanger supports for chromium plated pipe shall be chromium plated brass.

PART 3   EXECUTION

DELETE ARTICLE BELOW IF NO (NEW) CAST-IN PLACE CONCRETE WORK IN PROJECT.
3.01
PREPARATORY WORK


A.
Place inserts into construction form work expeditiously, so as not to delay the Work.

3.02
INSTALLATION


A.
Do not hang or support one pipe from another or from ductwork.



1.
Do not bend threaded rod.

DELETE “refrigerants or other” IN PARAGRAPH BELOW IF NOT APPLICABLE.

B.
Support all insulated horizontal piping conveying refrigerants or other fluids below ambient temperature, by means of hangers or supports with insulation shields installed outside of the insulation.


C.
Space hangers or supports for horizontal piping on maximum center distances as listed in the following hanger schedules, except as otherwise specified, or noted on the Drawings.



1.
For Steel, Alloy Steel, Threaded Brass Pipe and Fibrous Glass Reinforced Plastic Pipe (FRP):

	PIPE SIZE (Inches)
	MAXIMUM SPACING (Feet)

	1 and under
	8

	1-1/4 and 1-1/2
	9

	2
	10

	2-1/2 and up
	12

	
	




2.
For Grooved End Steel Pipe:

	PIPE SIZE (Inches)
	MAXIMUM SPACING (Feet)

	1-1/2 and under
	7

	2 through 4
	10

	5 and over
	12

	
	





No pipe length shall be left unsupported between any two coupling joints.



3.
For Copper Pipe and Copper Tubing:

	PIPE OR TUBING SIZE (Inches)
	MAXIMUM SPACING (Feet)

	1-1/2 and under
	6

	2 and over
	10

	
	




4.
For Directional Changes:  Install a hanger or support close to the point of change of direction of all pipe runs in either a horizontal or vertical plane.



5.
For Concentrated Loads:  Install additional hangers or supports, spaced as required and directed, at locations where concentrated loads such as in-line pumps, valves, fittings or accessories occur, to support the concentrated loads.



6.
For Branch Piping Runs and Runouts Over 5 feet In Length:  Install a minimum of one hanger, and additional hangers if required by the hanger spacing schedules.



7.
Parallel Piping Runs:  Where several pipe lines run parallel in the same plane and in close proximity to each other, trapeze hangers may be submitted for approval.  Base hanger spacing for trapeze type hangers on the smallest size of pipe being supported.  Design the entire hanger assembly based on a safety factor of five, for the ultimate strength of the material being used.


D.
Size hanger rods in accordance with the following:

	PIPE OR TUBING SIZE 

(Inches)
	SINGLE ROD HANGER SIZE (Inches)
	DOUBLE ROD HANGER SIZE (Inches)

	
	PIPE
	TUBING
	PIPE
	TUBING

	1/2 to 2
	3/8
	1/4
	3/8
	1/4

	2-1/2 and 3
	1/2
	3/8
	3/8
	1/4

	4 and 5
	5/8
	1/2
	1/2
	3/8

	6
	3/4
	1/2
	5/8
	1/2

	8, 10 and 12
	7/8
	5/8
	3/4
	5/8

	
	
	
	
	


DELETE SUBPARAGRAPH BELOW WHEN PIPING IS UNDER 12 INCHES IN SIZE.


1.
Size hanger rods, for piping over 12 inches in size and multiple line supports, based on a safety factor of five for the ultimate strength of the materials being used.



2.
Secure hanger rods as follows:  Install one nut under clevis, angle or steel member; one nut on top of clevis, angle or steel member; one nut inside insert or on top of upper hanger attachment and one nut and washer against insert or on lower side of upper hanger attachment.  A total of four nuts are required for each rod, two at upper hanger attachment and two at hanger.


E.
Vertical Piping:



1.
Support vertical risers of piping systems, by means of heavy duty hangers installed close to base of pipe risers, and by riser clamps with extension arms at intermediate floors, with the distance between clamps not to exceed 25 feet, unless otherwise specified.  Support pipe risers in vertical shafts equivalent to the aforementioned.  Install riser clamps above floor slabs, with the extension arms resting on floor slabs.  Provide adequate clearances for risers that are subject to appreciable expansion and contraction, caused by operating temperature ranges.

DELETE SUBPARAGRAPH BELOW WHEN COLD SERVICE INSULATION IS NOT REQUIRED.


2.
Support extension arms of riser clamps, secured to risers to be insulated for cold service, 4 inches above floor slabs, to allow room for insulating and vapor sealing around riser clamps.

CHECK WITH PROJECT TEAM LEADER.  DELETE SUBPARAGRAPH BELOW IF NOT REQUIRED.


3.
Install intermediate supports between riser clamps on maximum 6 foot centers, for copper tubing risers 1-1/4” in size and smaller, installed in finished rooms or spaces other than mechanical equipment machine or steam service rooms, or penthouse mechanical equipment rooms.

DELETE PARAGRAPH BELOW IF PIPING IS OVERHEAD.

F.
Floor Supports:  Install adjustable yoke rests with base flanges, for the support of piping, unless otherwise indicated on the Drawings.  Install supports in a manner, which will not be detrimental to the building structure.

3.03
UPPER HANGER ATTACHMENTS


A.
General:



1.
Secure upper hanger attachments to overhead structural steel, steel bar joists, or other suitable structural members.



2.
Do not attach hangers to steel decks that are not to receive concrete fill.



3.
Do not attach hangers to precast concrete plank decks less than 2-3/4 inches thick.



4.
Do not use flat bars or bent rods as upper hanger attachments.

EDIT CONSTRUCTION TYPES IN 9 PARAGRAPHS BELOW.

B.
Attachment to Steel Frame Construction:  Provide intermediate structural steel members where required by pipe support spacing.  Select steel members for use as intermediate supports based on a minimum safety factor of five.



1.
Do not use drive-on beam clamps.



2.
Do not support piping over 4 inches in size from steel bar joists.  Secure upper hanger attachments to steel bar joists at panel points of joists.



3.
Do not drill holes in main structural steel members.



4.
Beam clamps, with tie rods as specified, may be used as upper hanger attachments for the support of piping, subject to clamp manufacturer’s recommended limits.


C.
Attachment to Concrete Filled Steel Decks:



1.
New Construction:  Install metal deck ceiling bolts.



2.
Existing Construction:  Install welding studs (except at roof decks).  Do not support a load in excess of 250 lbs from any single welded stud.



3.
Do not attach hangers to decks less than 2-1/2 inches thick.


D.
Attachment to Cast-In-Place Concrete:  Secure to overhead construction by means of cast-in-place concrete inserts.


E.
Attachment to Existing Cast-In-Place Concrete:



1.
For piping up to a maximum of 4 inches in size, secure hangers to overhead construction with self-drilling type expansion shields and machine bolts.



2.
Secure hangers to wall or floor construction with single unit expansion shields or self-drilling type expansion shields and machine bolts.


F.
Attachment to Cored Precast Concrete Decks (Flexicore, Dox Plank, Spancrete, etc.):  Toggle bolts may be installed in cells for the support of piping up to a maximum of 2-1/2 inches in size.


G.
Attachment to Hollow Block or Hollow Tile Filled Concrete Decks:



1.
New Construction:  Omit block or tile and pour solid concrete with cast-in-place inserts.



2.
Existing Construction:  Break out block or tile to access, and install machine bolt anchors at highest practical point on side of web.


H.
Attachment to Waffle Type Concrete Decks:



1.
New Construction:  Install cast-in-place inserts.



2.
Existing Construction:  Install machine bolt expansion anchors at highest practical point on side of web.


I.
Attachment to Precast Concrete Tee Construction:



1.
New Construction:  Tee hanger inserts between adjacent flanges, except at roof deck without concrete fill.



2.
Existing Construction:  Dual unit expansion shields in webs of tees.  Install shields as high as possible in the webs.




a.
Exercise extreme care in the field drilling of holes to avoid damage to reinforcing.




b.
Do not use powder driven fasteners.

DELETE PARAGRAPH BELOW WHEN CONSTRUCTION IS MASONRY AND/OR STEEL.

J.
Attachment to Wood Construction:  Secure hangers to the sides (only) of wood members, by means of malleable iron side beam connectors, or malleable iron or steel side beam brackets.  Do not secure hanger attachments to nailing strips resting on top of steel beams.



1.
Secure side beam connectors to wood members with two No. 18 x 1-1/2 inch long wood screws, or two No. 16 x 1-1/2 inch long drive screws.  Do not support piping over 1-1/2 inches in size from side beam connectors.  Do not hammer in wood screws.



2.
Secure side beam brackets to wood members with steel bolts or lag screws.  Do not use lag screws in wooden members having a nominal thickness (beam face) under 2 inches in size.  Install bolts or lag screws, in the sides of a timber or a joist, at the mid-point or above, not less than 2-1/2 inches from the lower edge when supporting branch lines and not less than 3 inches from the lower edge when supporting mains.  Install heavy gage steel washers under all nuts.



3.
Secure side beam brackets to wooden beams or joists, with lag screws or bolts of size as follows:

	PIPE SIZE (Inches)
	LAG SCREW SIZE (Inches)
	BOLT DIAMETER (Inches)

	2 and under
	3/8 diameter x 1-3/4
	3/8

	2-1/2 and 3
	1/2 diameter x 2
	1/2

	4 and 5
	Use Bolt
	5/8

	
	
	





a.
Do not support piping larger than 3 inches with lag screws.  Pre-drill holes for lag screws 1/8 inch in diameter less than the root diameter of the lag screw thread.




b.
The minimum width of the lower face of wood beams or joints in which lag screws of size as specified may be used is as follows:

	LAG SCREW DIAMETER (Inches)
	NOMINAL WIDTH OF BEAM FACE (Inches)

	3/8
	2

	1/2
	3

	
	




4.
Do not secure hanger attachment to the diagonals or vertical members of the trusses.

3.04
ANCHORS, RESTRAINTS, RIGID SUPPORTS, STAYS AND SWAY BRACES

USE THE FOLLOWING PARAGRAPH ONLY IF LOCATIONS ARE SHOWN ON DRAWINGS.


A.
Install pipe anchors, restraints and sway braces, at locations noted on the Drawings.  Design anchors so as to permit piping to expand and contract freely in opposite directions, away from anchor points.  Install anchors independent of all hangers and supports, and in a manner that will not affect the structural integrity of the building.


B.
In grooved end piping systems, install restraints, and rigid supports as recommended by the manufacturer of the grooved end fittings to ensure proper support and alignment of the piping under operating and testing pressures (maximum hanger or support spacing shall be as previously specified).



1.
Horizontal piping shall maintain a constant pitch without sags, humps, or lateral deflections.



2.
Branch piping shall remain perpendicular to main piping and/or risers.



3.
Vertical piping shall remain plumb without deflections.



4.
Vertical piping shall be rigidly supported, or anchored at both top and bottom, and wherever necessary to prevent movement and/or shearing forces at branch connections.

3.05
PIPING IN TUNNELS


A.
Support piping in tunnels on adjustable stanchions, fabricated in accordance with the details on the Drawings, unless otherwise indicated.  Install, secure and be responsible for the proper locations of all cast-in-place inserts and stanchion supports, in ample time so as not to delay construction Work.  Secure tops of stanchions to overhead construction, as required and approved.

USE ARTICLE BELOW WHEN COLD SERVICE INSULATION IS SPECIFIED.
3.06
COMBINATION CLEVIS HANGER, PIPE INSULATION SHIELD AND VAPOR BARRIER JACKETED HIGH DENSITY INSULATING SADDLES


A.
Install a combination clevis hanger, pipe insulation shield and vapor barrier jacketed high density insulating saddles, at all points of support for piping or tubing to be insulated for cold service.  Furnish companion high density vapor barrier jacketed saddle pieces, of the same material, thickness and length, for installation over the top 180 degree surface of pipe or tubing, at each point of support where an insulated clevis hanger is utilized.

USE ARTICLE BELOW FORINSULATED COLD SERVICE PIPING AND HOT SERVICE PIPING UNDER 6 INCHES IN SIZE.
3.07
PIPE INSULATION SHIELDS


A.
Unless otherwise specified, install a pipe insulation shield, at all points of support.  Center shields on all hangers and supports outside of high density insulation insert, and install in such a manner so as not to cut, or puncture jacket.

USE ARTICLE BELOW FOR INSULATED HOT SERVICE PIPING 6 INCHES AND OVER.
3.08
PIPE COVERING PROTECTION SADDLES


A.
Install pipe covering protection saddles at all points of support, for steel piping 6 inches in size and larger, insulated with hot service insulation.  Weld saddles to piping to insure movement with pipe.

3.09
FIBROUS GLASS REINFORCED PLASTIC PIPE (FRP) SUPPORTS


A.
Provide inserts between supports and FRP as detailed.

USE ARTICLE BELOW AS REQUIRED.

3.10
VIBRATION ISOLATION FOR PIPING

A.
Install vibration isolation in accordance with the manufacturer’s printed installation instructions, unless otherwise specified.


B.
Piping:  The isolator deflections shall be equal to or greater than the static deflection of the vibration isolators provided for the connected machinery as follows: 



1.
Piping Connected to Vibration Isolated HVAC Equipment:  For a distance of 50 feet or 50 pipe diameters, whichever is greater. 



2.
Condenser Water:  For the full length of the piping. 



3.
Chilled and Hot Temperature Piping:  For risers from pumps and for the first 20 feet of the branch connection of the main supply and return piping at each floor. 



4.
Water Distribution Piping Application:  Resiliently support piping with combination rubber and spring isolation hangers. 




a.
Provide spring elements with 5/8-inch static deflection; install the hanger with spacing so that the first harmonic natural frequency is not less than 360 Hz. Provide double-deflection neoprene elements. 




b.
For the first two isolation hangers from the rotating equipment of 3-1/2 inch and smaller piping systems, ensure a deflection equal to the equipment-isolation static deflection. 




c.
For the first four piping isolation hanger supports from rotating equipment of 4-inch and larger piping systems, use resilient hanger-rod isolators at a fixed elevation regardless of load changes. 




d.
Incorporate an adjustable preloading device to transfer the load to the spring element within the hanger mounting after the piping system has been filled with water. 


C.
Horizontal Piping Runs Within Mechanical Equipment, Steam Service, Machine and Penthouse Mechanical Equipment Rooms:  Provide combination rubber and spring type isolators, designed for insertion of a split hanger rod, for the following :



1.
Chilled water supply and return; 



2.
Condenser water supply and return; 



3.
Heating hot water supply and return; 



4.
Primary and secondary supply and return water; 



5.
Steam and condensate piping.

USE ARTICLE BELOW WHEN SEISMIC RESTRAINT SYSTEM IS REQUIRED.

3.11
SEISMIC RESTRAINT SYSTEMS FOR PIPING

A.
General:



1.
Install seismic restraints in accordance with seismic restraint manufacturer’s printed installation instructions and guidelines unless otherwise specified.



2.
Do not use powder-actuated fasteners for seismic restraint anchorage in tension applications.



3.
Laterally support vertical risers with riser clamps at each floor unless otherwise specified.



4.
When systems cross building seismic separation points, pass between buildings, or are supported from different portions of the building, install to allow differential support displacements without damaging the pipe, equipment or support connections.  Install pipe loops, anchors, offsets, and guides as required to provide specified capability of motion and limit movement of adjacent piping.



5.
Do not brace seismic bracing to different parts of the building that may respond differently during seismic activity.



6.
Provide adequately sized openings in walls, floors, and ceilings for anticipated seismic movement.  Provide fire stopping in fire-rated walls.



7.
Seismic restraint installations shall not cause any modifications in the positioning of equipment or piping resulting in stresses or misalignment.



8.
No rigid connections between equipment, piping, duct, or conduit shall be made to the building structure that degrades the noise and vibration-isolation system specified.



9.
Bracing attached to structural members may present additional stresses. Submit loads to the Director’s Representative.



10.
Provide vertical stiffening components to support rods when necessary to accept compressive loads.  Welding of components to vertical support rods is not acceptable.



11.
Clevis supported pipe must have cross-bolt support at each seismic bracing location.



12.
Notify Director’s Representative if any discrepancies between the specifications and field conditions prior to installation.


B.
Seismic Restraints for Piping:



1.
Trapeze assemblies supporting pipes shall be braced considering the total weight of the pipes on the trapeze.



2.
Provide transverse bracing at 40 ft. maximum spacing for welded steel pipe, brazed copper pipe or grooved piping with UL 213 listed connections.




a.
Traverse bracing for threaded steel or copper pipe or non-listed UL grooved connections shall not exceed 20 ft. maximum.



3.
Provide longitudinal bracing at 80 ft. maximum spacing for welded steel pipe, brazed copper pipe or grooved piping with UL 213 listed connections.




a.
Traverse bracing for threaded steel or copper pipe or non-listed UL grooved connections shall not exceed 40 ft. maximum.



4.
Transverse piping restraints for one pipe section may also act as a longitudinal restraint for a pipe section of the same size connected perpendicular to it if the restraint is installed within 24-inches of the elbow centerline or tee or combined stresses are within allowable limits at longer distances.



5.
Branch line piping shall not be used to brace main piping.




a.
No larger diameter pipe shall be braced by a smaller diameter pipe.



6.
Attach all longitudinal seismic braces directly to piping.




a.
Encapsulate clamp and brace with insulation equal to that on the pipe.



7.
Use hold down clamps to attach pipe to trapeze hangers before installing seismic restraints.



8.
Brace vibration isolated piping with cables to allow flexibility.
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