
UC Irvine Master Campus Specification	   L:\UCI MasterSpec\23	<%ProjectName%>
		<%ProjectNumber%>


[bookmark: OLE_LINK2][bookmark: OLE_LINK1]University of California, Irvine 	FM MASTER SPEC UPDATE -AUGUST 2021 

[bookmark: _GoBack]SECTION 07 7299
SUPPORTS FOR ROOFTOP MECHANICAL & ELECTRICAL
THIS SECTION IS ONLY TO BE USED ON REROOF PROJECTS WHEN NO OTHER MAJOR MECHANICAL OR ELECTRICAL WORK IS INVOLVED AND UNIVERSITY WANTS TO REPLACE THE EXISTING SUPPORTS. 
GENERAL
SUMMARY
Section includes the following non-penetrating, rooftop support systems to replace existing rooftop mounted:
Ductwork 
Piping
Cable Trays, Conduits, and cables
Existing rooftop supports shall be removed and replaced as specified in this section. 
Prohibited: wood and electro-plated metals. 
DEFINITIONS
MSS:  Manufacturers Standardization Society for the Valve and Fittings Industry Inc.
Terminology:  As defined in MSS SP-90, "Guidelines on Terminology for Pipe Hangers and Supports."
PERFORMANCE REQUIREMENTS
Design supports for multiple pipes, including combination duct and pipe stands, capable of supporting combined weight of supported systems, system contents, and water if applicable.
Work with roofing contractor to provide temporary supports as needed during the roof installation and until final supports shall be installed in accordance with this section. 
Prohibited: Penetration of new roof membrane, unless approved by University’s Representative.  Submit in writing for approval. 
ACTION SUBMITTALS
Product Data:  Manufacturer's data sheets on each product to be used
Shop Drawings: Show installation layout, sizes of units, and details of installation.
QUALITY ASSURANCE
Seismic restraints are not foreseen for the existing materials on the roof.  If any questionable products exist that are not seismically restrained, bring that to the attenuation of the University’s Representative immediately. 
Wind-Restraint Loading:
Basic Wind Speed: minimum 110 mph.
Building Classification Category:  II.
Minimum 10 lbf/ft² multiplied by maximum area of HVAC component projected on vertical plane normal to wind direction, and 45 degrees either side of normal.
APPLICATION
Support existing pipes, conduit, cable trays, and ducts a minimum of 4 inches above roof surface, if possible, based on existing conditions without modifications to the existing materials other than lifting above roof surface.  Support spacing shall meet the following requirements as a minimum, which may require more supports than the existing supports. 
On Sloped Roof Surfaces, Where Slope Exceeds ¼ inch per foot: Provide base with adjustment for slope piping adjustment. 
Un-insulated Piping: Provide roller support or clevis hanger. 
Insulated Piping: Band hanger supported from horizontal strut or clevis hanger with Insulation Protection Shield or roller. 
Conduit: Band hanger supported from horizontal strut. 
Bracing required when using base with swivel and when pipe exceeds 24 inches above roof. 
WARRANTY
Provide minimum five (5) years manufacturer’s standard product warranty against defects in manufacturing, proper operation, and against damaging roofing membrane when products are installed in accordance with manufacturer's instructions.  
PRODUCTS
MANUFACTURERS
In other Part 2 articles where titles below introduce lists, the following requirements apply to product selection:
Manufacturers:  Subject to compliance with requirements, provide products by one of the manufacturers specified.
[bookmark: OLE_LINK3]Or Equal:  Where products are specified by manufacturers name and accompanied by the term "or equal", comply with provisions in Division 01.  Specific procedures must be followed before use of an unnamed product or manufacturer.
ROOF DUCT AND PIPE STAND FABRICATION
Support existing rooftop systems with an engineered prefabricated design without penetrating new roof.  Support system bases shall be made of high density polypropylene plastics, recycled rubber, polyurethane prepolymer, or polycarbonate resin with ultraviolet protection.  Metallic materials used for mechanical and electrical supports shall be hot-dip galvanized or stainless steel type 304, or type 316.  
Manufacturers:
Dura-Blok™ by Cooper B-Line, Inc. 
Miro Industries
nVent CADDY
PHP Systems/Design (PHPSD) Systems 
Or equal.
Compact or Low Profile Pipe and Conduit Stand:  One-piece unit with integral-rod-roller, pipe clamps, or V-shaped cradle to support conduit and pipe.  Provide top guide to retain pipe or conduit within support. 
High-Type, Single-Duct, Pipe, and Conduit Stand:  Assembly of base, vertical, and horizontal members, and pipe support, for roof installation without membrane penetration.
Vertical Members:  Two or more hot-dip galvanized steel or stainless-steel, continuous-thread rods.
Horizontal Member:  hot-dip galvanized or stainless-steel, roller-type pipe support.
Pipe Supports:  Hot-Dip Galvanized-steel with pipe hangers as specified below.
Duct Supports:  provide top member above the duct. 
High-Type, Multiple-Duct, Pipe, and Conduit Stand:  Assembly of bases, vertical and horizontal members, and pipe supports, for roof installation without membrane penetration.
Bases:  One or more
Vertical Members:  Two or more hot-dip galvanized steel or stainless-steel channels.
Horizontal Member:  one or more similar to vertical.
Pipe Supports:  Hot-Dip Galvanized-steel with, pipe hangers as specified below.
Duct Supports:  provide top member above the duct. 
STEEL PIPE HANGERS AND SUPPORTS
Description:  MSS SP-58, Types 1 through 58, factory-fabricated components.  Refer to Part 3 "Hanger and Support Applications" Article for where to use specific hanger and support types.
Manufacturers:
B-Line Systems, Inc.; a division of Cooper Industries.
Grinnell Corp.
Globe Pipe Hanger Products, Inc.
Tolco Inc.
Superstrut.
Or equal.
Galvanized, Metallic Coatings:  Hot dip galvanized.  
Nonmetallic Coatings:  Plastic coating, jacket, or liner for uninsulated piping or conduits.
Padded Hangers:  Hanger with rubber, or other pipe non-permeable insulation pad or cushion for support of bearing surface of piping and separation of metals.
Support Accessories:  Materials such as fittings, fasteners, hardware, etc. shall have the same coating.  
Assemblies shall be fully weather-proof design and installation.  Mounting hardware such as bolts, nuts, washers, anchors straps, brackets, fastening hardware etc., shall be stainless steel or hot-dip galvanized.
EXECUTION
EXAMINATION 
Verify that roofing system is complete and that roof surfaces are smooth, flat, and ready to receive work of this section. 
Verify that roof surface temperature is 60°F, or above, for proper adhesive performance. 
PREPARATION 
Clean surfaces of roof in areas to receive portable support bases.  Remove dirt, dust, oils, and other foreign materials.
Use care in handling portable support system components during installation, to avoid damage to roofing, flashing, equipment, or related materials. 
INSTALLATION
Install in accordance with manufacturer’s instructions and recommendations.
Consult roofing manufacturer for roof membrane compression capacities.  If necessary, a compatible sheet of roofing material shall be installed under rooftop support to disperse concentrated loads and add membrane protection.
Use properly sized clamps to suit pipe and conduit sizes.
Mounting hardware such as bolts, nuts, washers, anchors straps, brackets, fastening hardware etc., shall be either hot-dip galvanized or stainless steel.
Pipe, Ducts, Cable, and Conduit Support Systems: 
Locate bases and support framing as specified herein.  Provide complete and adequate support of existing piping, cable, and conduit.
Provide supports spaced so deflection does not exceed 1/240 of span. 
Install supports at spacing specified, and in no case at greater than 10 feet on center. 
Accurately locate and align bases. 
Consult manufacturer of new roofing system as to the type of isolation pads required between the roof and base. 
Set isolation pads in adhesive if required by manufacturer's instructions. 
Place bases on isolation pads or piece of new roofing membrane. 
Set framing posts into bases and assemble framing structure. 
Place preassembled support on bases and attach framing post to base bracket with bolts and adjust as needed.  Support shall be adjustable to maintain existing elevation and slope. 
HANGER AND SUPPORT APPLICATIONS
Hangers and supports shall comply with this specification and not with existing conditions.  
Comply with MSS SP-69 for pipe hanger selections and applications that are not specified in piping system Sections.
Provide metallic hangers and supports with hot-dip galvanized coatings or provide stainless steel
Use nonmetallic coatings on attachments for electrolytic protection where attachments are in direct contact with copper tubing.
Use padded hangers for piping to eliminate metal to metal contact.
Horizontal-Piping Hangers and Supports:
Adjustable, Steel Clevis Hangers (MSS Type 1):  For suspension of uninsulated or 
Adjustable, Steel Band Hangers (MSS Type 7):  For suspension of uninsulated stationary pipes, NPS ½ to NPS 8.
Adjustable Band Hangers (MSS Type 9):  For suspension of uninsulated stationary pipes, NPS ½to NPS 8.
Adjustable Swivel-Ring Band Hangers (MSS Type 10):  For suspension of uninsulated stationary pipes, NPS ½ to NPS 2.
Extension Hinged or 2-Bolt Split Pipe Clamps (MSS Type 12):  For suspension of uninsulated stationary pipes, NPS ⅜to NPS 3.
U-Bolts (MSS Type 24):  For support of heavy pipes, NPS ½ to NPS 30.
Clips (MSS Type 26):  For support of insulated pipes not subject to expansion or contraction.
Pipe Stanchion Saddles (MSS Type 37):  For support of pipes, NPS 4 to NPS 36, with steel pipe base stanchion support and floor flange and with U-bolt to retain pipe.
Single Pipe Rolls (MSS Type 41):  For suspension of pipes, NPS 1 to NPS 30, from 2 rods if longitudinal movement caused by expansion and contraction might occur.
Adjustable Roller Hangers (MSS Type 43):  For suspension of pipes, NPS 2½ to NPS 20, from single rod if horizontal movement caused by expansion and contraction might occur.
Complete Pipe Rolls (MSS Type 44):  For support of pipes, NPS 2 to NPS 42, if longitudinal movement caused by expansion and contraction might occur and vertical adjustment is not necessary.
Pipe Roll and Plate Units (MSS Type 45):  For support of pipes, NPS 2 to NPS 24, if small horizontal movement caused by expansion and contraction might occur and vertical adjustment is not necessary.
Adjustable Pipe Roll and Base Units (MSS Type 46):  For support of pipes, NPS 2 to NPS 30, if vertical and lateral adjustment during installation might be required in addition to expansion and contraction.
Hanger-Rod Attachments:
Steel Turnbuckles (MSS Type 13):  For adjustment up to 6 inches for heavy loads.
Swivel Turnbuckles (MSS Type 15):  For use with MSS Type 11, split pipe rings.
Steel Weldless Eye Nuts (MSS Type 17):  For 120 to 450°F piping installations.
Saddles and Shields:  
Steel Pipe-Covering Protection Saddles (MSS Type 39):  To fill interior voids with insulation that matches adjoining insulation.
Protection Shields (MSS Type 40):  Of length to prevent crushing insulation.
Thermal-Hanger Shield Inserts:  For supporting insulated pipe.
Comply with MSS SP-69 for trapeze pipe hanger selections and applications 
HANGER AND SUPPORT INSTALLATION
Steel Pipe Hanger Installation:  Comply with MSS SP-69 and MSS SP-89.  Install hangers, supports, clamps, and attachments as required to properly support piping.
Flexible connection located in horizontal piping shall be supported within 2 feet of each end of the connector.
Trapeze Pipe Hanger Installation:  Comply with MSS SP-69 and MSS SP-89.
Pipes of Various Sizes on trapezes shall be spaced for smallest pipe size or install intermediate supports for smaller diameter pipes as specified above for individual pipe hangers.
Thermal-Hanger Shield Installation:  Install in pipe hanger or shield for insulated piping.
Pipe Stand Installation:
Pipe Stand Types except Curb-Mounting Type:  Assemble components and mount on smooth roof surface.  
Curb-Mounting-Type Pipe Stands:  Assemble components or fabricate pipe stand and mount on permanent, stationary roof curb.  Refer to Division 07 Section "Roof Accessories" for curbs.
Install hangers and supports complete with necessary inserts, bolts, rods, nuts, washers, and other accessories.
Install hangers and supports to allow controlled thermal movement of piping systems, to permit freedom of movement between pipe anchors, and to facilitate action of expansion joints, expansion loops, expansion bends, and similar units.
Install lateral bracing with pipe hangers and supports to prevent swaying if needed.
Install additional supports at concentrated loads, including valves, flanges, and strainers, NPS 2½ and larger and at changes in direction of piping.  
Load Distribution:  Install supports so piping live and dead loads and stresses from movement will not be transmitted to connected equipment.
Pipe Slopes:  Install supports to provide existing pipe slopes and so maximum pipe deflections allowed by ASME B31.9 (for building services piping) are not exceeded.  If any doubt about pipe slopes needed or required submit request to University’s Representative.
Insulated Piping:  Comply with the following:
Attach clamps and spacers to piping.
Piping Operating above Ambient Air Temperature:  Clamp may project through insulation.
Piping Operating below Ambient Air Temperature:  Use thermal-hanger shield insert with clamp sized to match OD of insert.
Do not exceed pipe stress limits in accordance with ASME B31.9 for building services piping.
Install MSS SP-58, Type 39, protection saddles if insulation without vapor barrier is indicated.  Fill interior voids with insulation that matches adjoining insulation.
Option:  Thermal-hanger shield inserts may be used.  Include steel weight-distribution plate for pipe NPS 4 and larger if pipe is installed on rollers.
Install MSS SP-58, Type 40, protective shields on cold piping with vapor barrier.  Shields shall span an arc of 180 degrees.
Option:  Thermal-hanger shield inserts may be used.  Include steel weight-distribution plate for pipe NPS 4 and larger if pipe is installed on rollers.
Shield Dimensions for Pipe:  Not less than the following:
NPS ¼ to NPS 3½:  12 inches long and 0.048 inch thick.
NPS 4:  12 inches long and 0.06 inch thick.
NPS 5 and NPS 6:  18 inches long and 0.06 inch thick.
NPS 8 to NPS 14:  24 inches long and 0.075 inch thick.
Insert Material:  Length at least as long as protective shield.
Thermal-Hanger Shields:  Install with insulation same thickness as piping insulation.
SUPPORT SPACING
Plumbing piping supports shall be spaced in accordance with California Plumbing Code for the existing material. 
HVAC piping supports shall be spaces in accordance with California Mechanical Code for the existing material. 
Horizontal ductwork supports shall have maximum spacing as follows:
Ductwork less than 4 square feet or less than 5 inches diameter:  max 8 feet.
Ductwork 4 to 10 square feet or 5 to 38 inches diameter:  max 6 feet.
Ductwork more than 10 square feet or more than 38 inches diameter:  max 4 feet.  
Maximum Support Spacing for Raceway:  Space supports for type of existing material as scheduled in California Electric Code that lists maximum spacing. 
No spacing shall exceed 10 feet. 
Provide supports on both sides within not more than 3 feet of each change in direction. 
METAL FABRICATIONS
Cut, drill, and fit miscellaneous metal fabrications.
ADJUSTING
Hanger Adjustments:  Adjust hangers to distribute loads equally on attachments and to achieve slope of pipe if necessary.
Trim excess length of continuous-thread hanger and support rods to 2 inches maximum.
PAINTING
Galvanized Surfaces:  Clean abraded and field cut areas of hot-dip galvanizing materials and apply galvanizing-repair paint to comply with ASTM A780.
CLEANING AND PROTECTION 
Provide to University any unused fasteners, adhesive, and other installation materials from the project site unless other directed by University Representative. 
Remove adhesive from exposed surfaces of supports and bases, and leave the work in clean condition. 
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