SECTION 23 05 10
SUPPORTS, ANCHORS AND SEALS

PART 1 - GENERAL


1.1 WORK INCLUDED

A. Pipe hangers and supports

B. Duct hangers and supports

C. Equipment bases and supports

D. Flashing for mechanical equipment

E. Sleeving for mechanical equipment

1.2 RELATED SECTIONS

A. Section 23 05 00:  Common Work Results for HVAC
B. Section 23 05 48:  Vibration Isolation and Seismic Restraints

C. Section 23 07 10:  Mechanical Insulation

D. Section 21 13 13:  Fire Protection Piping

E. Section 22 11 16:  Plumbing Piping

F. Section 15490:  Medical Plumbing Systems

G. Section 23 05 16:  Hydronic Piping

H. Section 23 22 00:  Steam and Steam Condensate Piping

I. Section 23 23 00:  Refrigerant Piping and Specialties

J. Section 23 31 10:  Ductwork

1.3 REFERENCE STANDARDS

A. Pipe Supports: Manufacturers' Standardization Society Specification SP-69, "Pipe Hangers and Supports - Selection and Application"

B. Pipe Supports: ANSI B31.1 "Standard Code for Pressure Piping."

C. Automatic Sprinkler Pipe Supports: NFPA Standard 13.

D. Standpipe System Supports: NFPA Standard 14.

E. Duct Hangers: SMACNA Duct Manuals

F. OSHPD – Pre-approval program.
1.4 SUBMITTALS

A. Submit shop drawings for all equipment provided under this section.

1.5 DESIGN REQUIREMENTS

A. Provide intermediate structural members between joists or beams to support work where floor/roof deck cannot support work.

B. Provide calculations by a structural engineer registered in the State of California where necessary to accommodate support of piping, ductwork, and equipment and where necessary for approval of governing authorities.

PART 2 - PRODUCTS

2.1 ACCEPTABLE MANUFACTURERS

A. Hangers: B-Line Systems, Grinnell, Tomarco, Isat, Tolco, Mason Industries.
B. Pipe Riser Clamps:  Grinnell, B-Line Systems, Tolco.

C. Seals:  PSI Link-Seal or approved equal.

D. Firestop material for penetration of construction:  Flameseal Putty, Dow Corning 3-6548 RTV Foam, 3M Caulk CP-25, 3M MP-1 or MP-2 Moldable Putty, Tremco.

E. Expansion anchors:  Hilti or approved equal.

F. Powder driven fasteners:  Hilti or approved equal.

G. Channel Framing:  Unitstrut Metal Framing, Tolstrut by Tolco, B-Line.

2.2 INSERTS

A. Malleable iron concrete insert to provide a threaded connection with lateral adjustment. The insert yoke shall allow reinforcing rods to pass through the top of the insert. To be used for piping 8 inches and smaller. Equal to Grinnell Figure 282.

B. For piping larger than 8 inches: Equal to Grinnell Figure 66 attachment welded to a steel plate (size as determined by installer) and supported at each corner by a concrete insert equal to Grinnell Figure 282.

2.3 PIPE HANGERS AND SUPPORTS

A. All piping shall be thoroughly and substantially supported with approved hangers. The design, selection, spacing, and application of horizontal pipe hangers, supports, restraints, anchors, and guides shall be in accordance with applicable standards. The Power Piping Code ANSI B31.1 shall take precedence over the MSS SP-69 Standard.

B. Support horizontal piping with adjustable clevis hangers, equal to Grinnell Fig. 260, with locking nuts above and below the clevis. On insulated pipe where hanger comes in contact with the piping, use clevis hanger equal to Grinnell Fig. 300. Provide copper plated hanger for support of copper piping where hanger comes in contact with piping.

C. Support horizontal piping subject to expansion with adjustable roller hangers equal to Grinnell Figure 181 or Figure 177.

D. All vertical pipes not specified to be supported on vibration isolation hangers shall be supported as follows:

1. All vertical cast iron soil piping shall be supported as follows:

a. 10" and smaller piping shall be supported at every floor with a two (2) bolt riser clamp designed for the load and manufactured by B-Line Systems (similar to B-Line B3373) or approved equal.

b. All piping 12" and larger shall be supported at every floor with a four (4) bolt riser clamp designed for load and manufactured by B-Line Systems (similar to a B-Line B3134) or approved equal.

c. Any welding, extensions or modifications of the riser clamps shall be reviewed by the Project Structural Engineer.

2. All other vertical piping 6" and smaller shall be supported at least every other floor with a minimum of two (2) bolt riser clamps designed for the load and manufactured by B-Line (similar to a B-Line B3373). All vertical pipes from 8" in diameter up to and including 12" in diameter shall be supported at least at every other floor with a minimum of four (4) bolt riser clamps (two (2) bolts on each side), designed for the load and manufactured by B-Line (similar to B-Line B3134), or approved equal riser clamps. Any welding, extensions or modifications of the riser clamps shall be reviewed by the Project Structural Engineer.

3. Vertical pipes 14" in diameter and larger shall be supported at least at every other floor, with structural steel channels and gussets welded to the pipe. Structural steel supports shall be provided by this Division and they shall be reviewed by the Project Structural Engineer.

E. All vertical pipes requiring vibration isolation shall have spring isolators as specified in Section 23 05 48, Vibration Isolation and Seismic Restraints. Riser clamps and steel channel supports shall be as specified herein and indicated on the drawings with provisions for attachment to the vibration isolators.

F. Refer to Section 15410 entitled "Plumbing Piping" for plumbing piping anchor requirements.

G. Fire protection system piping shall be supported by hanger assemblies installed in accordance with NFPA Standards 13 and 14.

2.4 HANGER RODS

A. Provide threaded steel hanger rods, sized and installed as recommended by hanger manufacturer for service intended.

1. Hanger rods used in areas of moisture laden air, such as penthouses, shall be stainless steel.

2.5 DUCT HANGERS AND SUPPORTS

A. Hangers: Galvanized steel band iron or rolled angle and 3/8 inch diameter rods. All fastenings and hardware shall be cadmium plated or stainless steel.

B. Wall Supports: Galvanized steel band iron or fabricated angle bracket.

C. Vertical Support at Floor: Rolled angles.

D. Hangers and wall supports in areas of moisture laden air shall be aluminum or stainless steel, including fastenings and other hardware.

2.6 FLASHING

A. Steel Flashing:  26 gauge galvanized steel.

B. Lead Flashing:  4 pounds per square foot sheet lead for waterproofing, 1 pound per square foot sheet lead for soundproofing.

C. Safes:  5 pounds per square foot sheet lead or 8 mil thick neoprene.

D. Caps:  22 gauge galvanized steel or 16 gauge at fire resistant structures.

E. Flexible Flashing:  47-mil thick sheet butyl, compatible with roofing.

2.7 SLEEVES

A. Pipe sleeves through floor slabs, masonry or brick partition walls, and exterior building walls above and below grade shall be standard weight black steel pipe, fabricated of new material, cut square and reamed.

B. Pipe sleeves through roof slabs shall be constructed of 22 gauge galvanized iron.

2.8 PIPE ANCHORS

A. Channel and I-beam, pre-insulated anchor carbon steel, powder coat finish, calcium silicate insulation insert 900 psi compressive strength, support working loads up to 17,500 pounds.  Metraflex model PAPI.
2.9 SEALS

A. Where water, gas or oil lines pass through sleeves in building walls below grade, provide a modular wall seal, equal to Link-Seal, as manufactured by PSI.

2.10 EXPANSION ANCHORS

A. Expansion anchors shall be stud or shell type. Stud type expansion anchors shall meet chemical requirements for ASTM Specification A108, be plated in accordance with the requirements of ASTM B633, and meet the dimensional requirements of Federal Specification FF-S-325, Group II, Type IV, Class I. Also stud type anchors shall have independent expansion wedges made from spring steel. Stud type expansion anchors shall be equal to Hilti Kwik Bolts. Shell type anchors shall be plated in accordance with the requirements of, ASTM B633, and shall be manufactured with an internal expansion plug to prevent incomplete setting of the anchor. Shell type anchors shall be equal to Hilti HDI.

2.11 POWDER DRIVEN FASTENERS

A. Powder driven fasteners shall be plated in accordance with Federal Specification QQ-Z-325-C, Type II, Class III, and shall be manufactured from Austempered AISI 1061 steel. Powder driven fasteners shall be OSHA approved low-velocity fasteners as manufactured by Hilti Fastening Systems, Inc., Stamford, Connecticut.

2.12 CHANNEL FRAMING

A. Factory fabricated cold-formed steel channels and accessories.

B. Materials:

1. Channels – Fy = 33,000 pounds per square inch minimum.

2. Plate Fittings – ASTM A635.

3. Bolts, Nuts, and Screws – ASTM A307 or equivalent.

C. Sizes, Dimensions, and Properties:

1. Channels – 1-5/8-inch, 12-gauge series with properties per table.

2. Fittings – 1/4-inch thickness with 9/16-inch holes for bolts. Hole spacing at 1-7/8 inches and 13/16 inches from end.

3. Bolts – 1/2-inch diameter.

4. Nuts – Serrated channel type for positive grip.

D. Finishes: Parts, bolts, and nuts electrolytically coated with zinc to commercial standard ASTM-B633, Type 111 SCI.

E. Installation: Use components as provided from factory without alteration except channels may be field cut to length with power saw. Erect plumb and true to lines. Torque bolts to 50 foot pounds.

	CHANNEL PROPERTIES

	MK

Single Channel B-22
	SIZE

1-5/8 x 1-5/8
	AREA(IN2)

.559
	WT(LBS)

1.9
	X AXIS

S(IN3)

.2042
	Y AXIS

S(IN3)

.2880

	Double Channel B-12A
	1-5/8 x 4-7/8
	1.453
	4.94
	1.153
	.824

	S-Modulus
	
	
	
	
	


PART 3 - EXECUTION

3.1 GENERAL

A. Fabricate and support ductwork and piping in accordance with specifications herein, and latest edition of CMC and CPC. Provide seismic restraint in accordance with a current OSHPD pre-approved system that carries a current OSHPD OPA Number.  For seismic restraint, see Section 23 05 48.

B. 
3.2 DRILLING OF CONCRETE SLABS OR BEAMS

A. No drilling of holes will be allowed in concrete joists, all holes will be in slab pan area of floor system.

3.3 HAMMER DRILLS

A. No drilling with hammer drills will be allowed in existing hospital buildings, unless special permission is granted by the Facilities Engineering Department.

3.4 INSERTS

A. Where possible, use inserts for suspending hangers from reinforced concrete slabs and sides of reinforced concrete beams.

B. Set inserts in position in advance of concrete work. Provide reinforcement rod in concrete for inserts carrying pipe over 4 inches in diameter or duct over 60 inches wide.

C. Where concrete slabs form finished ceiling, finish inserts flush with slab surface.

D. Where inserts are omitted, and after locating cables or reinforcing rods, drill through concrete slab from below, and provide rod with recessed square steel plate and nut above slab.

3.5 PIPE HANGERS AND SUPPORTS

A. Support horizontal steel and copper piping with maximum spacing and location per California Plumbing Code, Latest Edition, and as follows:

Nominal Pipe 
Hanger Rod 
Size (In.)
Diameter (In.)
1/2 & 3/4
3/8

1 to 1-1/2
3/8

2 & 2-1/2
1/2

3 & 4
5/8

5 to 12
7/8

14 to 18
1

B. Support horizontal cast iron waste, vent and storm piping with maximum spacing and location per California Plumbing Code, Latest Edition, and as follows:

Nominal Pipe 
Hangar Rod 

Size (In.)
Diameter (In.)
2
1/2

3 and 4
5/8

6 to 12
3/4

14 to 18
3/4

C. 
D. Provide additional supports for valves or other concentrated loads between supports.

E. Except where trapeze hangers are used to support piping, all piping and ductwork shall be individually supported. Do not support ducts or pipes from other pipes, ducts, equipment or conduit.

F. Install hangers to provide minimum 1/2 inch clear space between finished pipe insulation and adjacent work.

G. Place a hanger within one foot of each horizontal elbow.

H. Use hangers that are vertically adjustable 1-1/2 inch minimum after piping is erected.

I. Support vertical piping at every floor and base. Support vertical soil pipe at base and each floor at hub.

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

K. Where practical, support riser piping independently of connected horizontal piping.

L. Hangers for insulated pipe shall be large enough to encompass the insulation and the metal protection shield, except that hangers may be applied directly to the pipe for domestic hot water and rainwater piping systems.

M. For glass pipe, provide pads or cushions on bearing surfaces of hangers to prevent scratching of pipe. Follow recommendations of manufacturer.

N. Provide hanger spreaders on hangers for pipes 4 inches and larger.

3.6 INSULATION PROTECTION AT PIPE HANGERS

A. On hot piping, where the hanger is specified to fit outside of the pipe insulation, provide a piece of calcium silicate insulation on the bottom 180 degrees of the piping at the hanger, with fiberglass insulation on the upper half. The calcium silicate section shall be 2 inches longer than the metal shield beneath it.

B. Shield insulation shall be galvanized steel, 16 gauge for piping smaller than 4 inches, 14 gauge for piping 4 inches and larger and shall span an arc of 180 degrees. Lengths of shields shall be as follows:

Pipe Size

Shield Length

Up to 6"

12"

8" - 12"

16"

Over 12"

20"

C. On cold and chilled water piping provide corrosion resistant perlite block insulation at hanger points. See specification Section 23 07 10 entitled “Mechanical Insulation”.  Insulation jacketing shall be sealed where cut to install the perlite block.

3.7 PIPE ROLLERS

A. Where thermal movement causes the hanger rod to deviate more than 4 degrees from the vertical or where longitudinal expansion causes a movement more than 1/2 inch in the pipe, provide roller hangers. This is only required with hot insulated piping. Provide saddles at pipe roller supports, welded to the piping and of sufficient length to maintain contact at roller supports at all conditions of pipe movement.

B. Provide pipe roller support for the emergency generator muffler and exhaust pipe to allow for expansion.

3.8 DUCT HANGERS AND SUPPORTS

A. Ductwork shall be supported in accordance with standards published by SMACNA.

3.9 EQUIPMENT BASES AND SUPPORTS

A. For mechanical equipment, provide reinforced concrete housekeeping bases poured directly on structural floor slab, 4 inches thick nominal, extended 6 inches minimum beyond machinery bedplates. Provide templates, anchor bolts and accessories required for mounting and anchoring equipment.

1. Concrete equipment bases will be provided by General Contractor, but supplier of equipment shall furnish anchor bolts and sleeves, properly laid out for the equipment being furnished.

B. Where mechanical equipment is to be mounted above a concrete base, on a wall or suspended above a space, provide supports as required of structural steel members, braced as necessary to provide rigidity.

3.10 FLASHING

A. Flash and counterflash where mechanical ductwork and piping pass through weatherproofed or waterproofed walls, floors or roofs.

B. Flash floor drains and roof drains as described in Section 15435, Plumbing Drainage Specialties. Solder at joints, flash into floor drains and turn up 6 inches into walls or top of curbs and caulk into joints where they occur, such as at mop sinks and shower drains above grade. Seal floor, shower, and mop sink drains watertight to adjacent materials.

C. Flash vent and soil pipes projecting 3 inches (minimum) above finished roof surface with lead worked a 1-inch minimum into hub, 8 inches (minimum) clear on sides with 24 by 24 inch sheet size. For pipes through outside walls, turn flanges back into wall and caulk, metal counterflash, and seal.

D. Provide curbs for mechanical roof installations 8 inches minimum high above roofing surface. Flash and counterflash with sheet metal; seal watertight.

E. Provide acoustical lead flashing around ducts and pipes penetrating equipment rooms, installed in accordance with manufacturer's instructions for sound control.

F. Attach counterflashing mechanical equipment and lap base flashing on roof curbs. Flatten and solder joints.

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

3.11 SLEEVES

A. Set sleeves in position in advance of concrete work. Provide suitable reinforcing around sleeves.

B. Pipe sleeves through slabs, walls and partitions shall be 1/2 inch greater in inside diameter than external diameter of pipe or insulated cold piping. All sleeves shall be fabricated of new material, cut square and reamed.

C. Sleeves through masonry partition walls shall extend through full thickness of wall, and shall be flush with finished surfaces.

D. Sleeves through exterior building walls above grade shall be standard weight black steel pipe installed flush with finished surfaces and caulked between sleeves and pipe with oakum and lead to provide watertight joint. Sleeves to have anchoring flange imbedded in masonry wall.

E. Sleeves through exterior walls below grade shall be standard weight black steel pipe with Link-Seal. Sleeve diameters shall be as recommended by manufacturer.

F. Sleeves through floor slabs in exposed areas shall extend 1 inch above the finished floor surface. Sleeves in mechanical room floor slabs shall extend 6 inch above the finished floor surface.

1. Where piping or ductwork passes through floor, ceiling or wall, close off space between pipe or duct and sleeve or construction with Link-Seal.

G. Sleeves shall be set and maintained in place by this Contractor during progress of the work. Cutting of new floors will not be permitted.

3.12 PENETRATION OF CONSTRUCTION

A. Where piping and ductwork pass through floor, ceiling or wall and a fire separation is required, close off space between pipe and sleeve or construction with a firestop material. This firestop shall be a UL rated and FM approved penetration system.

B. Where a fire separation is not required, pack spaces between piping and ductwork and construction with a non-combustible plastic material flush with surface of floor or wall to provide a waterproof joint to prevent sound transmission, and to prevent air transmission.

3.13 EXPANSION ANCHORS AND POWDER DRIVEN FASTENERS

A. Install in accordance with manufacturer's recommendations.

3.14 Pipe Anchors Above Grade Within Building

A. Weld structural anchor steel to steel pipe. Securely clamp structural anchor steel to copper pipe. Both of these anchoring arrangements shall restrict movement of piping in all directions. To resist forces in all directions provide diagonal support members as required. Structural loading is to be based on thermal expansion forces. Secure steel anchor members to the surrounding prime building structural steel. Anchor locations are as indicated on drawings.

3.15 Roof Mounted Piping and Ductwork

A. Provide supports as required and at elbows.

B. The distance between supports as specified unless otherwise shown.

C. Provide curbs where piping and single ducts penetrate the roof unless otherwise shown.

D. Provide pre-manufactured curb strips for supporting ductwork and piping unless otherwise shown.

3.16 Roof Mounted Equipment

A. Base mounted equipment shall be curb/platform mounted unless otherwise noted. Anchor equipment to these curb/platforms unless otherwise shown.

3.17 Upper Attachment

A. Concrete (with or without metal deck):

1. For the upper attachment to concrete filled metal deck, attachment shall only be made to the bottom of the metal flute where the concrete is the thickest, unless otherwise shown.

2. Where weight of supported work exceeds structural limits of the deck, do not attach to the underside of concrete filled metal deck. Provide intermediate structural steel between the prime structure to support work.

3. See structural drawings __________ for the limitations of upper attachments to the floor/roof deck assemblies.

4. Span across the bottom of metal deck flutes where necessary.

5. Pigtail hanger straps for ductwork to be per SMACNA.

B. 
1. 
2. 
3. 
C. 
1. 
2. 
3. 
3.18 
A. 
3.19 Piping Along Floor and Wall (2 inches and less)

A. Provide channel framing and clamping hardware to secure piping from movement unless otherwise shown.

3.20 
A. 
3.21 Suspended Equipment

A. Provide 4 point hangers with seismic sway bracing and rod stiffeners see structural drawings and section 23 05 48 Vibration Isolation and Seismic Restraint..
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