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RACEWAYS, BOXES, FITTINGS, AND SUPPORTS
26 05 33

PART 1 - GENERAL
1.01	SUMMARY
A.	Section Includes:
1.	Raceways and wire ways.
2.	Conduit installation.
3.	Underground requirements.
B.	Related Requirements:
1.	Section 26 05 00:  Common Work Results for Electrical.
2.	Section 26 05 13:  Basic Electrical Materials and Methods.
3.	Division 27: Communications.
4.	Division 28 - Electronic Safety and Security.
C.	Applicable Standards and Codes.
1.	EIA/TIA 569 Standards.
2.	National American Standards Institute (ANSI).
3.	National Electrical Manufacturer’s Association (NEMA).
4.	Nationally Recognized Testing Laboratory (NRTL).
5.	California Electrical Code (CEC).
6.	Uniform Building Code (UBC).
7.	Underwriters Laboratory (UL).
1.02	SUBMITTALS
A.	Materials List: Provide in accordance with Division 01.
PART 2 - PRODUCTS
2.01	RACEWAYS
A.	Conduit Materials:
1.	Metallic conduit, and tubing shall be manufactured under the supervision of an UL, or another NRTL factory inspection and label service program. Each ten-foot length of conduit and tubing shall bear the UL or another NRTL label and manufacturer's name.
2.	Rigid metallic conduit shall be rigid steel, heavy wall, mild steel, zinc-coated, with an inside and outside protective coating manufactured in accordance with ANSI C 80.1. Couplings, elbows, bends, conduits, bushings and other fittings shall be the same materials and finish as the rigid metallic conduit. Fittings, connectors, and couplings shall be threaded type, manufactured in accordance with ANSI C 80.1 and UL 6. 
3.	Electrical metallic tubing shall be steel tubing, zinc-coated with a protective enamel coating inside, manufactured in accordance with NEMA C 80.3.  Fittings, couplings, and connectors shall be gland compression type, set screw couplings and connectors not permitted. All parts shall be manufactured in accordance with NEMA C80.3 and UL 6A Electrical metallic tubing is designated hereinafter as EMT. Steel and rain tight fittings shall be approved and listed for the intended application.
4.	Flexible steel conduit shall be of flexible interlocking strip construction with continuous zinc coating on strips, manufactured in accordance with UL 1.
a.	Connectors and couplings shall be required fittings of the type, which threads into convolutions of flexible conduit.
5.	Liquid-tight flexible metal conduit shall be galvanized heavy wall, flexible locked steel strip construction, UV rated, with smooth moisture and oil-proof, abrasion-resistant, extruded plastic jacket. Connectors shall be as required for installation with liquid-tight flexible conduit and shall be installed to provide a liquid-tight connection.
6.	Non-metallic conduit shall be rigid PVC electrical conduit extruded to schedule 40 dimensions of Type II. Grade 1 high impact, polyvinyl chloride, sweeps, couplings, reducers and terminating fittings shall be listed under the UL, or another NRTL, and shall bear the manufacturer's listed marking.
7.	Multi-cell raceway shall be four inch PVC, Type 40, UL or another NRTL listed for underground use with optical fiber and signal system cables. Raceway shall be furnished with 3-1/2 inch factory installed inner ducts with required internal spacers, and required couplers, sweeps, and end bells.  Multicell raceway shall be Carlon Multigard, or District approved equal.
8.	Metal Clad (MC) cable system is not allowed.
B.	Sleeves for Conduits:  Sleeves shall be adjustable type by Crete, Jet Line Products, or equal.
C.	Where conduit enters a building through a concrete foundation below grade, or ground water level, or where it is necessary to seal around a conduit where it passes through a concrete floor or wall, provide O-Z/Gedney Type FSK Thru Wall and Floor Seal, or equal.
D.	Expansion Joints-Seismic Separations between building(s) and other locations as indicated on drawings:
	EDIT NOTE: DRAWINGS SHALL INDICATE LOCATIONS WHERE THESE TYPES OF FITTINGS ARE REQUIRED.


1.	Provide Thomas & Betts XJG-TB, O-Z/Gedney. type AX with bonding strap and clamps, or equal. At exterior locations, provide Thomas & Betts XJG-TB, O-Z/Gedney type EX, or equal. Provide O-Z/Gedney type AXDX, or equal combination deflection/expansion fittings at all seismic separations. Provide manufacture’s internal and external bonding jumpers at all locations.  Liquid-tight metal conduit or flexible metal conduit shall not be approved at expansion joints, separations between buildings or seismic separations.
2.	Provide expansion fittings at intervals not exceeding 100 feet in conduits exposed to direct sunlight.  Fittings may be installed in the conduit run or where conduit attaches to junction or pull boxes.  OZ/Gedney type AX, TX or EXE series, or equivalent by Thomas and Betts, or approved equal.
E.	Conduit Seal Fittings:
1.	Provide conduit seal fittings where indicated on the Drawings. Conduit seals shall be of rigid galvanized steel. Seals in horizontal conduit installations shall be Appleton Type ESU, Crouse Hinds Type EYS, or equal. Seals in vertical conduit installations shall be Appleton Type SF, Crouse Hinds Type EYD, or equal, with continuous drain.  When installing conduit seals make provision for percent fill space reduction in accordance with CEC.
2.	Install sealing compound after wire has been installed. Ensure drain is not blocked in vertical seals when installing compound. Where conduit seals are installed in hazardous area applications, there shall be no conduit coupling, fitting, etc., between seal and boundary of hazardous area.
F.	Surface Steel Raceway:
1.	The surface steel  raceway system for branch circuit wiring, data network, voice, video, and other low voltage wiring shall be as manufactured by the Wiremold Company, Hubbell, or Mono-Systems, Inc. or equal. The raceway system may be supplied pre-wired in accordance with all sections of these specifications and requirements herein, and shall be UL or another NRTL listed.  Computer data installation shall be as required by other sections of this Division.
a.	If furnished pre-wired, the system must be listed in accordance with UL or another NRTL for “Multiple Outlet Assemblies” and so labeled on interior of the assembly.  The pre-wired installation must contain no extra wire splices in the raceway as compared to a contractor assembled installation assembled from components.  The pre-wired steel raceway shall be Hi-Pot tested at the factory to prevent any potential bare wire or shot circuit defects.
2.	The raceway base, cover, and device bracket  shall be manufactured of steel and finished in ivory, gray enamel or custom colors suitable for field painting to match adjacent finishes. 
3.	The raceway shall be a two-piece design with a metal base and snap-on metal cover, except for the Wiremold V700 system, Hubbell HBL750 series and Mono-Systems Inc. S145-700 series that shall be a one-piece design. The base and cover sections shall be a minimum of 0.040 inch wall thickness. The base section shall be available in ten-foot lengths. A hand-operated cutting tool shall be available for the base and cover to ensure clean, square cuts. Wiremold V500, Hubbell V500, and Mono Systems inc. SM500 series are not permitted.
4.	A full complement of fittings shall be furnished, including but not limited to, flat internal and external elbows, tees, entrance fittings, wire clips, cover clips, couplings, support clips, C-hangers and end caps. The fitting color shall match the raceway color. Fittings shall be supplied with a base where indicated and/or required. A take-off fitting shall be furnished as required to adapt to existing flush wall boxes.
5.	Device brackets shall be furnished for mounting single or two-gang devices within the raceway. Devices shall be provided with the ability of mounting flush or in conjunction with standard steel, stainless steel, or manufacturer’s metal faceplates.
6.	The raceway shall be furnished with a complete line of connectivity outlets and modular inserts for unshielded twisted pair including category 6E, fiber-optic, coaxial, and other cabling types with face plates and bezels to facilitate installation. Computer data installation shall be as required by other sections of this Division, and Division 27. 
7.	Raceway shall be furnished with corner elbows and tee fittings to maintain a cable bend radius which meets the requirements of fiber-optic and copper cables under EIA/TIA 569 for communications pathways.
G.	Factory Pre-Wired Surface Metal Raceway:
1.	Furnish and install pre-wired surface metal raceways as indicated on Drawings and as specified. 
2.	Metal Raceway shall be galvanized steel Wiremold V4000, Hubbell 4000 series, or Mono-Systems Inc. SMS-4000 series complete with raceway base, cover, fittings, receptacles and mounting plates required for a complete assembly.  Raceway shall have two wiring compartments with integral dividing barrier for isolating the wiring compartments.
3.	Pre-wired assembly shall be UL, or another NRTL listed as a multi-outlet assembly and surface raceway as labeled on interior of assembly.
4.	Wiring devices and other components shall be factory installed, electrically wired and covers labeled as indicated on drawings.  Each receptacle shall be identified with panelboard and circuit number from which it was fed.  Grounding shall be maintained by means of factory installed grounding conductors.
5.	Where shown on Drawings, Raceway covers shall have provisions for mounting computer data outlets.
6.	Complete assembly is to consist of required fittings such as elbows, slide couplings for joining raceway sections, blank end caps and flat tees.
7.	Prewired assembly must contain no wire splices.
8.	Receptacles and wiring shall be as indicated on drawings and as specified.
9.	Where raceway is used for power and computer data outlets, installation of data outlets shall be as required by other sections of this specification.
10.	Prior and during installation, verify and comply with manufacturer’s installation instructions.
11.	Entire assembly shall be tested for shorts, opens, ground faults, and wire insulation at factory and certified.  Raceways shall be electrically continuous and bonded in accordance with California Electrical Code.
12.	Submit shop drawings for approval showing the complete layout of all components of each raceway, raceway lengths, each component description, location and circuit identification.
13.	All wiring devices shall be removable without requiring disassembly of wireway.
14.	Standard non OEM wiring devices shall be used as specified in District’s specifications.
H.	Wireways shall be 16 gage galvanized steel enclosed hinge/screw wiring troughs, surface metal raceway, wireway, and auxiliary gutter designed to enclose electrical wiring. Wireway fittings shall be furnished with removable covers and sides to permit complete installation of conductors throughout the entire wireway run. Cover shall be furnished with keyhole slots to accept captive screws locking the cover securely closed.  Wireways shall be UL or another NRTL listed, and shall be Square D Type LDB NEMA-1 enclosure for interior applications, or Type RDB NEMA-3R enclosure for exterior applications, or equal by Cooper B-line, Hoffman, Wire Guard, or Circle AW. 
I.	Penetration in Fire-Rated Structures: Provide 3M, or equal, sealant and fire barriers for installing fire-rated seals around penetrations through floors, walls, and elevator hoistways. Fire stop system must be UL, or another NRTL listed, and classified for through-penetration applications of metallic conduits and busways.
J.	Pull Wires: Install 1/8 inch polypropylene cords in empty or spare conduits. 
PART 3 - EXECUTION
3.01	CONDUIT INSTALLATION
A.	General Requirements:
1.	Provide complete and continuous systems of rigid metallic conduit, outlet boxes, junction boxes, fittings and cabinets for systems of electrical wiring including lighting, power, and signal systems, except as otherwise specified.
2.	EMT may be installed in interior concealed applications and in areas approved by owner. EMT shall not be installed in concrete, directly buried underground, outdoors, in boiler rooms, elevator pits, or where subject to damage.
3.	Within buildings, flexible steel conduit may be installed instead of rigid steel conduit where permitted by code. Flexible steel conduit shall be installed: 
a.	For continuous lengths not exceeding more than 50 feet between pull points (pull boxes, outlet boxes, etcetera).
b.	With no maximum total raceway length located within a building interior when the flex is located in concealed locations.
4.	Flexible Steel conduit shall not exceed 1-1/2 inches in size.
5.	Liquid-tight flexible steel conduit shall only be installed, except where otherwise specified, for final connection of motor terminal boxes, shop equipment, cafeteria equipment, HVAC equipment and other equipment, or for frequent interchange, and shall be of sufficient length, not exceeding 36 inches, to permit full travel or adjustment of motor on its base. Liquid-tight flexible conduit shall not be used for equipment not requiring adjustment or frequent interchange.
6.	Connectors for flexible metal conduit shall be made of steel, and of the types which threads into convolutions of conduit. Connectors for watertight flexible metal conduit shall be as required for installation and shall be installed to provide a watertight connection.
7.	Exposed conduit shall be installed vertically and horizontally following the general configuration of the equipment, using cast threaded hub conduit fittings where required and shall be clamped to equipment with suitable iron brackets and one hole pipe strap.
8.	If connection is from a flush wall-mounted junction box, install an approved extension box.
9.	Underground feeder distribution conduits for systems may be non-metallic conduit instead of rigid conduit except where otherwise specified or indicated.
10.	Conduit shall be concealed unless otherwise indicated. Conduits exposed to view, except those in attic spaces and under buildings, shall be installed parallel or at right angles to structural members, walls, or lines of building. Conduits shall be installed to clear access openings.
11.	Bends or offsets will not be permitted unless absolutely necessary.  Radius of each conduit bend or offset shall be as required by ordinance.  Bends and offsets shall be performed with standard industry tools and equipment or may be factory fabricated bends or elbows complying with requirements for radius of bend specified. Heating of metallic conduit to facilitate bending is not permitted. Public telephone conduit bends and offsets shall be provided with a radius which is not less than ten times trade size of conduit unless otherwise permitted. Refer to underground installation, specified in this section, for radius of bends and offsets required for underground installations.
12.	Running threads are not permitted. Provide conduit unions where union joints are necessary. Conduit shall be maintained at least six inches from covering of hot water and steam pipes and 18 inches from flues and breechings. Open ends of conduits shall be sealed with permitted conduit seals during construction of buildings and during installation of underground systems.
13.	Expansion Joints/Seismic Separations/Separations between buildings/Locations Indicated:  Provide Thomas & Betts XJG-TB, O-Z Electrical Mfg. Co. Inc. Type AX with bonding strap and clamps, or equal. At exterior locations, provide Thomas & Betts XJG-TB, O-Z Electrical Mfg. Co. Inc. Type EX, or equal. Thomas & Betts, or O-Z Electrical Mfg. Co. Type AXDX, or equal Combination Deflection/Expansion Fittings at all seismic separations. Provide manufactures internal and external Bonding Jumpers at all locations.  Liquid-tight flexible conduit shall not be approved at expansion joints or seismic separations.
14.	Where conduits are terminated in groups at panelboards, switchboards, and signal cabinets, etc., provide templates or spacers to fasten conduits in proper position and to preserve alignment. Conduits terminating at signal cabinets shall only enter cabinets in the following locations:
a.	Conduits entering top, side, and bottom of cabinets shall be aligned in a single row, centered two inches from rear of cabinet.
b.	Conduits entering back of cabinet shall be aligned in a single row centered two inches from top of cabinet.
c.	Conduits shall not be spaced closer than three inches on centers.
15.	Conduits above metal lath ceilings shall be rigidly suspended with pipe hangers or pipe racks or shall be secured to superstructure with factory fabricated pipe straps. Conduits in metal lath or steel stud partitions shall be tied to furring channels or studs.  In ceiling spaces and in partitions, tie wires shall be spaced not more than 5 feet apart, shall fasten conduit tight against channels and studs at point of tie and shall not support any of conduit weight. Tie wire shall be 16 gage galvanized double annealed steel.
16.	Where auxiliary supports, saddles, brackets, etc., are required to meet special conditions, they shall be fastened rigid and secure before conduit is attached.
17.	Conduit in ceiling spaces, stud walls, and under floors, shall be supported with factory fabricated pipe straps or shall be suspended with pipe hangers or pipe racks. Pipe straps shall be attached to and shall fasten conduit tight at point of support against ceiling and floor joists, rafters, and wall studs, or two-inch x four-inch headers fitted between joists or wall studs.
18.	Conduits installed on exposed steel trusses and rafters shall be fastened with factory fabricated conduit straps or clamps, which shall fasten conduit tight against supporting member at point of support.
19.	Conduits installed under buildings shall be strapped with factory fabricated conduit straps to underside of concrete floor or joists, or wood floor joists, or shall be suspended with pipe hangers or pipe racks. Conduits under building are not permitted to be placed directly on grade; they shall be suspended from building or shall be buried below surface or ground. 1-1/4 inch and larger conduits under buildings shall be installed with conduit hangers or racks.
20.	Pipe hangers for individual conduits shall be factory fabricated.  Steel rods shall be 3/8 inch for two-inch conduit hangers and smaller and shall be 1/2 inch for 2 ½-inch conduit hangers and larger.
21.	Pipe racks for groups of parallel conduits and for supporting total weights not exceeding 500 pounds shall be trapeze type and shall consist of a cross channel, Steel City Kindorf B-900, Unistrut P-1000, or equal, suspended with a 3/8 inch minimum diameter steel rod at each end. Rods shall be fastened with nuts, top and bottom to cross-channel and with square washers on top of channel.  Conduits shall be clamped to top for cross-channel with conduit clamps, Steel City Kindorf C-105 or Unistrut P-1111 through P-1124, equivalent, or equal. Conduits shall not be stacked one on top of another, but a maximum of two tiers may be on same rack providing an additional cross-channel is installed.  Where a pipe rack is to be longer than 24 inches, or if the supported weight exceeds 500 pounds, submit Shop Drawings of installation to the Architect for review. 
22.	Conduits suspended on rods more than two feet long shall be rigidly braced to prevent horizontal motion or swaying. Installation shall meet zone 4 seismic requirements.
23.	Factory fabricated pipe straps shall be one or two-hole formed galvanized clamps, heavy-duty type, except where otherwise specified.
24.	Hangers, straps, rods, or pipe supports under concrete shall be attached to inserts set at time concrete is placed, or with approved concrete anchors. Under wood, install bolts, lag bolts, or lag screws; under steel joists or trusses, install beam clamps.  Contractor shall submit size of anchors, bolts, screws, and installation method to Architect for approval prior to start of any work.
25.	Conduits shall be supported at intervals required by code, but not to exceed ten feet. One inch and smaller exposed conduits shall be fastened with one-hole malleable iron straps. Perforated straps and plumber's tape is not permitted for the support of conduits.
26.	Conduits stubbed up through a roof or an arcade shall be flashed with a waterproof flashing.  Refer to Division 07 for additional requirements.
27.	Bushings and locknuts for rigid steel conduit shall be steel threaded insulating type.  Setscrew bushings are not permitted. 
28.	Flex conduits shall be cut square and not at an angle.
29.	Routing of conduits may be changed providing length of any conduit run is not increased more than ten percent of the length indicated on Drawings.
B.	Underground Requirements:
1.	Conduits and multicell raceways installed underground shall be entirely encased in three inch thick concrete on all sides , except where otherwise specified. Provide required spacers to prevent any deflection   when concrete is placed and to preserve position and alignment. Conduits and raceways shall be tied to spacers. Anchors shall be installed to prevent floating of conduits and raceways during placing of concrete. Provide red colored concrete to encase conduits of systems operating above 600 volts.
2.	Underground conduits and raceways shall be buried to a depth of not less than 24 inches below finished grade to top of the concrete envelope, unless otherwise specified.
3.	Assemble sections of conduit with required fittings.  Cut ends of conduit shall be reamed to remove rough edges.  Joints in conduits shall be provided liquid-tight. Bends at risers shall be completely below surface where possible.
4.	Conduits and raceways in a common trench shall be separated by at least three inches of concrete. Electrical power and/or lighting conduit runs installed in a common trench with conduits containing signal system wiring such as public address, telephone, intrusion detection, fire alarm, television, computer networking, and clock systems shall maintain a separation of a minimum of six inches from these types of signal system conduits and raceways. Electrical power, lighting and signal conduits and raceways installed in a common trench with other utility lines such as gas, water, sewer and storm lines shall maintain 12 inches separation from these types of utility lines.
5.	The Inspector will observe underground installations before and during concrete placement. A mandrel shall be drawn through each run of conduit in presence of the Inspector before and after placing concrete.  Mandrel shall be six inches in length minimum, and have a diameter that is within 1/4 inches of diameter of conduit to be tested.
6.	Non-metallic conduit installations shall comply with following additional requirements. Joints in PVC conduit shall be sealed by means of required solvent-weld cement supplied by conduit manufacturer. Non-metallic conduit bends and deflections shall comply with requirements of applicable electrical code, except that minimum radius of any bend or offset for conduits sized from 1/2 inch to 1 ½-inch inclusive shall not be less than 24 inches.  Bends at risers and risers shall be PVC-coated rigid steel conduit.  Radius of curve of bends or offsets in non-metallic conduit for public telephone system shall be not less than ten times trade size of conduit, unless otherwise specifically permitted. 
7.	Furnish and install a six-inch wide, polyethylene, red underground barrier type 12 inches above full length of concrete reading, "CAUTION ELECTRIC LINE BURIED BELOW".
8.	Underground conduit systems provided for utility companies shall be furnished to meet the requirements of the utility companies requiring service. 
9.	Protect inside of conduit and raceway from dirt and rubbish during construction by capping openings.
10.	Add bell-end bushings for conduit stub-up including underground entries to pull boxes, and manholes. Under floor standing switchboards and motor control centers provide a four-inch galvanized nipple with ground bushing.
11.	Underground conduit for systems operating above 600 volts shall be a minimum size of four inches.
12.	At portable classroom all stub ups shall be installed with a coupling flush to finish grade.
13.	Underground conduits and raceways shall be swabbed prior to wire pull.
C. Rooftop conduit shall be supported from channels, stands, clamps, trapezes, rollers, or structures mounted on 100% rubber, UV resistant rooftop supports with reflective strips, Dura-Blok, or equal.  Roller type supports shall be provided below and above conduit to prevent its dislodgement.  Bottom of conduits shall clear the roof surface by 10 inches.
1. At PVC roofing provide walk tread, polyester reinforced, UV resistant, with surface embossment at rooftop supports.  Heat welding of walk pads shall only be done by manufacturer certified installers.
a. Sika-Sarnafil and Carlisle: Walk tread shall be no more than one inch larger than the plan area of the pipe support blocks and adhered to the roof membrane with Sika 1A or Carlisle Universal Single-Ply sealant, as applicable.
b. Johns Manville: Walk tread shall be installed under the pipe support blocks and adhered to the blocks, if possible, and left loose laid on top of the PVC roof system.  Walk-pad shall have a minimum of 4 inches of material past perimeter on all 4 sides of block.
2. Built-up roofing: Provide APP granulated modified torch-down at each pipe support block.  Torch-down shall extend 2 to 4 inches beyond the edges of the block and adhered by torch application over existing cap sheet membrane.  This work shall be performed by a certified roofer.
D.	General Installation Requirements for Computer Network System Conduits:
1.	Location of outlet boxes and equipment on Drawings is approximate, unless dimensions are indicated. Drawings shall not be scaled to determine position and routing of wireways, drops, and outlet boxes. Location of outlet boxes and equipment shall conform to architectural features of the building and other Work already in place and must be ascertained in the field before start of Work.
2.	The maximum pulling tensions of the specified cables shall not be exceeded and proper radius of cable bends shall be maintained.
3.	For computer network wiring, conduit types shall be limited to rigid metal conduit, electrical metallic tubing, schedule 40 PVC, multi-cell raceways, and flexible metallic conduit for lengths less than six feet.
4.	Interior section of conduit run shall be not longer than 100 feet and shall not contain more than two bends of 90 degrees between pull points or pull boxes.
5.	The inside radius of a conduit bend shall be at least six times the internal diameter of the conduit.  When the conduit size is greater than two inches, the inside radius shall be at least ten times the internal diameter of the conduit.  For fiber-optic cable, the inside radius of a conduit bend shall be at least ten times the internal diameter of the conduit.
6.	Conduit shall be sized in accordance with Table 4.4-1 of EIA/ TIA 569 standard.
7.	Splicing or terminating cables in pull boxes is not permitted. 
8.	For indoor application, a pull box shall be provided in conduit run where:
a.	The length is over 100 feet.
b.	There are more than two bends of 90 degrees.
c.	There is a reverse bend in the run.
9.	Boxes shall be provided in a straight section of conduit and shall not be installed in lieu of a bend. The corresponding conduit ends are to be aligned with each other. Conduit fittings shall not be installed in place of pull boxes.
10.	Where a pull box is provided with raceways, pull box shall comply with the following:
a.	For straight pull-through, provide a length of at least eight times the trade-size diameter of the largest raceway.
b.	For angle and U-pulls:
1)	Provide a distance between each raceway entry inside the box and the opposite wall of the box of at least six times the trade-size diameter of the largest raceway, this distance being increased by the sum of the trade-size diameters of the other raceways on the same wall of the box.
2)	Provide a distance between the nearest edges of each raceway entry enclosing the same conductor of at least:
a)	Six times the trade-size diameter of the raceway; or
b)	Six times the trade-size diameter of the larger raceway if they are of different size.
c)	For a raceway entering the wall of a pull box opposite to a removable cover, provide a distance from the wall to the cover of not less than the trade-size diameter of the largest raceway plus six times the diameter of the largest conductor.
11.	Drawings generally indicate Work to be installed, but do not indicate all bends, transitions of special fittings required to clear beams, girders or other Work already in place. Investigate conditions where conduits and wireways are to be installed, and furnish and install required fittings.
E.	Slabs on Grade:
1.	Unless specifically reviewed by the Architect and DSA, conduits 1 ¼-inches and larger are not permitted to be installed in structural concrete slabs. Where conduits are permitted, and are installed in concrete slabs on grade, slabs shall be thickened at bottom where conduits occur to provide three inches of concrete between conduit and earth. Required excavation shall be part of the Work of this section.
2.	If concrete slab is five inches or more in thickness with a moisture barrier plastic sheet between earth and slab, one inch and smaller conduits shall be installed in the slab with a minimum of one inch concrete between earth and conduit.
F.	Concrete Walls, Beams, and Floors: Provide sleeves where conduits pierce concrete walls, beams, and floors, except floor slabs on grade. Sleeves shall provide 1/2 inch clearance around conduits. Sleeves shall not extend beyond exposed surfaces of concrete and shall be securely fastened to forms.  Where conduits pass through walls below grade, seal with required sealant and backer materials between conduit and sleeve to provide a watertight joint. Sealant shall be as indicated in Section 07 9200:  Joint Sealants.
3.02	STUBS
A.	Panelboard: Install two one inch conduits from each flush mounted panelboard to access under floor space and to access above ceiling space where these conditions occur.  Cap conduits with standard galvanized pipe caps.
B.	Floor:  At points where floor stubs are indicated in open floor areas, for connections to machines and equipment, conduits shall be terminated with couplings, tops flush with finished floor.  Stubs shall extend above couplings the indicated distance.  Where capped stubs are designated, couplings shall be closed with cast iron plugs with screw drive slots.
C.	Underground:
1.	Underground conduit stubs shall be terminated at locations indicated, and shall extend five feet beyond building foundations, steps, arcades, concrete walks and paving.  Rigid metallic conduit stubs and non-metallic conduit stubs shall be capped by installing a coupling flush in end wall of concrete encasement and plugging with a permitted plug. Project record drawings shall indicate location of ends of underground conduit stubs fully dimensioned and triangulated with reference to buildings or permanent landmarks. These dimensions, including depth below finished grade, shall be marked on project record drawings in presence of the Inspector before backfilling trench. Where extending existing concrete encased stubs, clean, chip and wire brush end of existing concrete and brush on a heavy coat of neat cement paste or epoxy bonding agent.
2.	Over ends of individual underground conduit stubs or groups of conduit stubs, install four-inch by 18-inch deep PVC filled with concrete, flush with finished grade in asphaltic concrete or lawns, and two inches above finished grade in planting areas. Cast a three-inch by three-inch brass plate engraved "ELECT" flush in top of concrete.  Secure plate to concrete with brass dowels or as indicated on drawings.
3.03 PROTECTION
A. Protect the Work of this section until Substantial Completion.
3.04 CLEANUP
A.	Remove rubbish, debris and waste materials and legally dispose of off the Project site.
END OF SECTION
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