SECTION 07142 - HOT FLUID-APPLIED WATERPROOFING


BUILDING NO.	SC#
PROJECT NAME


SECTION 230529 - HANGERS AND SUPPORTS FOR HVAC PIPING AND EQUIPMENT

GENERAL
SUMMARY
Related Documents:
Drawings and general provisions of the Subcontract apply to this Section.
Review these documents for coordination with additional requirements and information that apply to work under this Section.
Section Includes:
Pipe, duct, and equipment hangers and supports.
Anchors, equipment bases and supports.
Sleeves and seals.
Flashing, counter flashing and pipe stacks.
Firestopping.
Related Sections:
Division 01 Section "General Requirements."
Division 01 Section "Special Procedures."
Division 01 Section "Lateral Force Provisions" for seismic bracing of ductwork and piping.
Division 03 Section "Concrete".
Division 03 Section "Concrete Forming".
Division 03 Section "Concrete Accessories".
Division 07 Section "Penetration –Firestopping".
Division 07 Section "Joint Sealants".
Division 21 Section "Vibration and Seismic Controls for HVAC Piping and Equipment".
Division 21 Section "HVAC Piping Insulation".
Division 21 Section "HVAC Equipment Insulation".
Division 22 Section "Facility HVAC Piping".
Division 22 Section "Hydronic Piping".
REFERENCES 
General:
The following documents form part of the Specifications to the extent stated. Where differences exist between codes and standards, the one affording the greatest protection shall apply.
Unless otherwise noted, the referenced standard edition is the current one at the time of commencement of the Work.
Refer to Division 01 Section "General Requirements" for the list of applicable regulatory requirements.
Refer to Division 23 Section "Common Results for HVAC" for codes and standards, and other general requirements.
Code of Federal Regulations 29 CFR 1910.7:
Definitions and Requirements for a Nationally Recognized Testing Laboratory (NRTL).
National Fire Protection Association (NFPA)
NFPA-13  Installation of Sprinkler Systems
NFPA-14  Installation of Standpipe and Hose Systems
Sheet Metal and Air Conditioning Contractors' National Association, Inc. (SMACNA):
Seismic Restraint Manual:  Guidelines for Mechanical Systems - latest edition for the support of ductwork.
Division 01 Section "Lateral Force Provisions" for seismic bracing of ductwork and piping.
UL Fire Resistance Directory, latest edition.
SUBMITTALS
Submit under provisions of Division 23 Section "Common Results for HVAC, Review of Materials" and Division 01 Section "General Requirements."
Submit calculations showing compliance with Division 01 Section "Lateral Force Provisions", for piece of equipment whether supported or braced from above or below.
Submit calculations showing compliance with Division 01 Section "Lateral Force Provisions" for seismic bracing of ductwork and piping.
Submit shop drawing of hanger and support spacing, framing and attachment methods.
Submit firestopping systems for every application.
QUALITY ASSURANCE
Comply with the following:
Supports for Sprinkler Piping:  NFPA 13.
Supports for Standpipes:  NFPA 14.
Do not use black steel devices, components, fasteners, etc. within the Clean Room interstitial space or in related air flow path. Steel items shall be plated, galvanized, painted, or coated.
PRODUCTS
PIPE HANGERS AND SUPPORTS
Hangers for Pipe Sizes ½ (12.7 mm) to 1-1/2 Inch (38 mm): Carbon steel, adjustable swivel ring, UL listed, Grinnell Fig. 69 or equal.  Use plastic coated hangers at all uninsulated copper piping.
Hangers for Pipe Sizes 2 Inches (50.8 mm)  and Cold Pipe Sizes 6 Inches (152.4 mm) and Over:  Carbon steel, black or galvanized, adjustable, clevis, UL listed, Grinnell Fig. 260 or equal.
Hangers for Hot Pipe Sizes 6 Inches (152.4 mm) and Over:  Adjustable steel yoke, cast iron roll, double hanger.
Trapeze Supports:  12 gauge channel complete with nuts, pipe clamps, pipe straps, and drive-in end caps.  Furnish cushion strip on all uninsulated copper piping and ; cast iron roll and stand for hot pipe sizes 6 inches and over.
E.	Pipe Supported Tight to Wall, Floor, or Ceiling:  Superstrut A1200, Unistrut P1000, or equal, 12 gauge channel complete with pipe clamps, nuts, bolts, and end caps.  Furnish cushion strip on all uninsulated copper piping. and adjustable steel yoke and cast iron roll for hot-pipe sizes 6 inches  and over.
Vertical Support:  Steel riser clamp, UL listed, Grinnell Fig. 261, Superstrut C720, or equal.
Floor Support for Pipe Sizes to 4 Inches (101.6 mm) and Cold Pipe Sizes:  Cast iron adjustable pipe saddle, locknut nipple, floor flange, and concrete pier or steel support.
Floor Support for Hot Pipe Sizes 6 Inches (152.4 mm) and Over:  Adjustable cast iron roll and stand, steel screws, and concrete pier or steel support.
Shied for Insulated Piping 2 Inches and Smaller:  18-gauge galvanized steel shield over insulation in 180 degree segments, at least 12 inches (300 mm) long at pipe support.
Pipe Shields:  Pipe Shields Inc., FRI, or equal, pipe hanger shield with waterproofed calcium silicate insulation encased in a galvanized metal casing completely around the pipe.  Provide insulation same thickness as pipe insulation.  Furnish the following models:
Chilled Water:  A2000 with calcium silicate insulation extending 1" beyond the metal casing.
All others:  A1000.
Concrete Anchors:  In accordance with Division 03 Section "Concrete Accessories".
DUCT SUPPORTS
See Division 23 Sections "Metal Ducts" and "Metal Ducts Fittings".
HANGER RODS
Steel, threaded both ends, threaded one end, or continuously threaded, connect to existing concrete structure with anchors specified in section 031500.
ATTACHMENTS TO STRUCTURE
Inserts for new formed concrete construction:  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. For Suspension from New Formed Concrete Structure:  Grinnell Figure 282, Superstrut 452, or equal, UL listed for the rod sizes, Grinnell, Fig. 282, Superstrut 452, or equal. 
Connection to Existing Concrete Structure:  Concrete anchors with a current ICC evaluation report for seismic applications in cracked concrete.  Do not use powder-driven.
For Suspension from New Formed Concrete Structure:  B-Line B3014, Grinnell Figure 282, Superstrut 452, or equal, adjustable concrete insert.
For Support on New Concrete:  Galvanized steel headed bolts.
Welded Connection to Steel Beams:  B-Line B3083, Grinnell, Superstrut, or equal, steel welded beam attachment.
Clamp Connection to Steel Beams:  B-Line, Grinnell, Superstrut, or equal, beam clamp with retaining clip style as required by load.
SUPPORTS, BRACING, AND ACCESSORIES
Miscellaneous Steel:  Angles, channels, brackets, rods, clamps, etc., of new materials conforming to ASTM A36.  Hot-dip galvanize steel parts after fabrication where used outdoors or inside the penthouse.
Fasteners:  Bolts and nuts, except as otherwise specified, shall conform to ASTM Standard Specifications for Low Carbon Steel Externally and Internally Threaded Standard Fasteners, Designation A307.  Bolts shall have heavy hexagon heads, and nuts shall be of the hexagon heavy series.  Bolts, washers, nuts, anchor bolts, screws and other hardware used outdoors or inside the penthouse shall be galvanized, and galvanized nuts shall have a free running fit.  Provide bolts of ample size and strength for the purpose intended.  Ferrous metal components below grade shall be stainless steel.
Sheet Metal Screws:   Plated, size 10 minimum.
Pre-engineered duct and pipe bracing systems may be Mason Industries Seismic Sway Brace System or equal.
COUNTER FLASHING
Metal Flashing:  26-gauge galvanized steel.
Flexible Flashing:  47-mil thick sheet butyl; compatible with roofing.
Caps:  Steel, 16 gauge.
EQUIPMENT CURBS
See Architectural and Structural Drawings for the design detail of the equipment curb..
SLEEVES
Adjust-To-Crete, AMI Products, or equal, 24 gauge, electro-galvanized adjustable sleeve, up to 6" diameter.  For 8 inches (200 mm) and larger, provide galvanized standard weight steel pipe sleeves 
Sleeves for Round Ductwork:  Form with galvanized steel.
Sleeves for Rectangular Ductwork:  Form with galvanized steel or wood.
Caulk:  Acrylic sealant of quality specified in Division 07 Section "Joint Sealants".
FIREPROOFING OF FLOOR AND WALL PENETRATIONS
Materials and installation shall comply with U.L. "Fire Resistance Directory", for Through-Penetration for Firestop Devices, latest edition.  See Division 07 Section "Penetrating Firestopping".:
FABRICATION
Size sleeves large enough to allow for movement due to expansion and contraction.  Provide for continuous insulation wrapping.
Design hangers for installation without disengagement of supported pipe.
FINISH
Prime-paint exposed steel hangers and supports.  Hangers and supports located in crawl spaces, pipe shafts, and suspended ceiling spaces are not considered exposed.
Steel in the Clean Room interstitial space is considered exposed.
Hot-dip galvanized outdoors.
Repair damage to galvanizing at welds, scratches, etc. using Z.R.C. (no known equal) cold galvanizing compound.
EXECUTION
ATTACHMENTS TO STRUCTURE
Concrete Structure:  Locate anchors from Edge condition and at a spacing to obtain maximum working loads specified in the applicable ICC report.
See structural drawings for additional restrictions for locating anchors.  
Steel Structure:  Attach at beam axis.  Avoid eccentric loads wherever possible.
Rating:  Ultimate strength at least five times the imposed load.
Submit for structural review pipe hanger locations, point loads and structural attachment details for pipes 6" and larger.
Coordinate installation so that attachments to structure are made prior to fireproofing.  If attachments must be made after fireproofing, then thoroughly clean area of fire proofing before welded or bolted attachments are made and replace fireproofing as necessary.  Fireproofing material shall match existing.
Where point loads, imposed by work of Division 22, are greater than can safely be carried by the roof or deck, provide structural steel spreader beams tied to the building structure.  Submit details of such spreader beams for approval.
Inserts:
Furnish inserts to Division 03 Sections "Concrete" and "Concrete Forming" for placement in concrete form work.
Furnish inserts for suspending hangers from reinforced concrete slabs and sides of reinforced concrete beams.
Furnish hooked rod to Division 03 Sections "Concrete" and "Concrete Forming" for inserts carrying pipe larger than 4 inches (100 mm). 
Where concrete slabs form finished ceiling, furnish inserts to be flush with slab surface.
Where inserts are omitted, submit an attachment plan to the University.
SUPPORTS, BRACING, AND ACCESSORIES
Common support systems:  This section is responsible for the provision, coordination, calculations, and seismic bracing of support systems common to Division 22 work.  Individual section shall provide their own horizontal support struts.  Division 15 shall coordinate with other divisions of all aspects of hanger installation, horizontal strut installation, pipe/conduit/cable tray/etc. installation, seismic bracing installation, and so on.
Set machines and devices dead level, except where pitch or slope is specified or shown.  Securely fasten to the structure unless shown otherwise.  Use dry pack cement grout to obtain complete contact between structure and equipment.  
This Section is responsible for the concrete work for the support of equipment provided by this Section.  Coordinate locations with anchor bolts before concrete is placed.
Pipe Hangers and Supports:
Support horizontal piping as follows:

	Pipe Size
	Maximum Hanger Spacing
	Hanger Diameter

	1/2 to 1-1/4 inch (12.7 to 31.75 mm)
	6 feet 6 inches (2 m)
	3/8 inch (9.5 mm)

	1-1/2 to 2 inch (38.1 to 50.8 mm)
	10 feet (3 m)
	3/8 inch (9.5 mm)

	2-1/2 to 3 inch  (63.5 to 76.2 mm)
	10 feet (3 m)
	1/2 inch (12.7 mm)

	4 to 6 inch (101.6 to 152.4 mm)
	10 feet (3 m)
	5/8 inch (15.9 mm)

	8 to 12 inch (203.2 to 304.8 mm)
	14 feet (4.25 m)
	7/8 inch (22.2 mm)

	14 inch (355.6 mm) and over 
	20 feet (6 m)
	1 inch (25 mm)

	PVC (All sizes)
	6 feet (1.8 m)
	3/8 inch (9.5 mm)

	C.I. Bell and Spigot (or No-Hub)
	5 feet (1.5 m) at joints
	3/8 inch (9.5 mm)



Install hangers to provide at least 1/2 inch (13 mm) space between finished covering and adjacent work.
Place a hanger within 12 inches (300 mm) of each horizontal elbow.
Use hangers with at least 1-1/2 inch (38 mm) vertical adjustment.
Support horizontal cast iron pipe adjacent to each hub, with 5 feet (1.5 m) maximum spacing between hangers.
Support vertical piping at every floor.  Support vertical cast iron pipe at each floor at hub.
Where several pipes can be installed in parallel and at same elevation, provide multiple or trapeze hangers. Use specified pipe shields (if applicable).  Trapeze size, and support size and spacing shall be governed by the cumulative weight of the supported piping.  Maximum trapeze deflection shall be 1/240th of the span on a maximum stress of 15,000 psi (103.5 MPa), whichever is more stringent.
Support riser piping independently of connected horizontal piping.
Brace piping longitudinally and transversely as specified and indicated on the drawings.  Design of the seismic bracing shall be in accordance with Division 01 Section "Lateral Force Provisions" .  
Support pipe from the building structure so that there is no apparent deflection in pipe runs.  Fit piping with steel sway braces and anchors to prevent vibration and/or horizontal displacement under load when required.  Do not support from, or brace to, ducts, other pipes, conduit, or materials except building structure.  Piping or equipment shall be immobile and shall not be supported or hung by wire, rope, plumber's tape, plastic ties, or blocking of any kind.  Vertical piping running between floors shall be additionally supported at mid points in a rigid and immobile fashion.  Exposed or concealed piping which can be physically moved, and which is not properly supported will not be accepted, and additional support or bracing will be required.  Install seismic bracing as at locations as specified in the contract drawings.
Install and secure equipment with anchors and braces to floors, structural members and walls with sufficient backing, to prevent vibration and/or horizontal displacement under load and seismic force as hereinbefore specified.  Follow manufacturer's recommendations for the installation of vibration isolators where required for equipment requiring such.
Duct Support and Bracing:
Support duct risers as shown on the Drawings. 
Ducts Supported From Above:  Attach to structure using specified attachments.  Minimum rod or bolt size is 3/8 inch (10 mm).  
Support Spacing:  See Division 23 Sections "Metal Ducts" and "Metal Ducts Fittings". 
Double fold strap at attachment to structure.
Provide special supports where shown on the Drawings.
Brace ducts longitudinally and transversely as specified in the contract drawings.  Design of the seismic bracing shall be in accordance with Division 01 Section "Lateral Force Provisions”.
Brace lay-in ceiling air inlets and outlets.
Equipment Bases and Supports:
Comply with Division 03 Sections "Concrete" and "Concrete Forming” for concrete bases.
Provide templates, anchor bolts, and accessories for mounting and anchoring equipment.
Construct support of steel members.  Brace and fasten with flanges bolted to structure.  Level equipment installed on steel rails using shims to compensate for the deflection of the steel.
Provide rigid anchors for pipes after vibration-isolation components are installed.
Counter Flashing:
See Architectural Drawings for flashings.
Provide flexible flashing and metal counterflashing where piping and ductwork penetrate weatherproofed or waterproofed walls, floors, and roofs.
Counterflash vent and soil pipes projecting at least 3 inches (75 mm) above finished roof surface with lead worked at least 1 inch (25 mm) into hub, at least 8 inches (200 mm) clear on sides using d 24 inches (600 mm) by 24 inches (600 mm) sheets.  For pipes through outside walls, turn flanges back into wall and caulk, metal counterflash, and seal.
Counterflash floor drains in floors with topping over finished areas with lead, 10 inches (250 mm) clear on sides using at least 36 inches by (900 mm) 36 inches (900 mm) sheets.  Fasten flashing to drain clamp device.
Seal floor, shower, mop sink, and drains watertight to adjacent materials.
Provide acoustical-lead flashing around ducts and pipes penetrating equipment rooms, installed in accordance with manufacturer's instructions for sound control.
Provide curbs for mechanical roof installations at least 14 inches (350 mm) high above roofing surface.  Counterflash with flexible sheet and counterflash with sheet metal; seal watertight.
Sleeves:
Set sleeves in position in formwork.  Provide reinforcing around sleeves.
Extend sleeves through floors 1 inch (25 mm) above finished floor level.  Caulk sleeves full depth and provide floor plate.
Where piping or ductwork penetrates floor, ceiling, or wall, close-off space between pipe or duct and adjacent work with fire-stopping insulation and caulk airtight.  Provide close-fitting metal collar or escutcheon covers at both sides of penetration.
Install chrome-plated steel escutcheons at finished surfaces.
SEISMIC RESTRAINTS
Provide support hangar system, equipment, ductwork and piping with seismic restraints in accordance with Division 01 Section "Lateral Force Provisions". 
Pipe seismic restraints shall not interfere with pipe thermal expansion loop action or pipe building joint expansion loop action.
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