
ITEM D-760
THAW PIPE AND THAW WIRES

DESCRIPTION

760-1.1 Furnish, fabricate, and install thaw pipes or electric thaw wire.

MATERIALS

760-2.1 THAW PIPE. Use materials that conform to the following: 

Pipe
ASTM A53, galvanized per AASHTO M 111

Fittings
ASTM A234, galvanized according to AASHTO M 111

Pipe Hangers
ASTM A47, galvanized per AASHTO M 111

Braces for Standpipe
ASTM A36, galvanized per AASHTO M 111

Bolts and Nuts
ASTM A307, galvanized per AASHTO M 232

760-2.2 THAW WIRE. Provide materials, devices, fittings, and hardware meeting NEMA standards and bearing the approval of a third party certification, meeting ANSI Z 34.1.

Deliver all warranties and guarantees provided by the manufacturer to the Engineer before acceptance of this work.

a.
Conduit and Fittings.
(1)
Use conduit, couplings, elbows, and nipples that are rigid, hot-dip galvanized steel meeting ANSI C80.1. Install them as indicated on the applicable drawings. Use threaded type couplings, elbows, and nipples.

(2)
Use fittings and miscellaneous conduit hardware that are vapor-proof, galvanized cast iron or steel meeting ANSI/NEMA FB-1 and are compatible with the rigid conduit furnished and installed. Use threaded type fittings.

b.
Heat Cable. Use heat cable that meets the following standards:

(1)
Parallel-circuit, 120, 208, or 240 Volts of Alternating Current (VAC,), 16 American Wire Gauge (AWG) minimum copper bus wire, with self-limiting conductive core.

(2) Modified polyolefin inner jacket, tinned copper or nickel-clad metallic braid, and fluoropolymer overjacket.

(3) Rated in conduit at the Watts per foot (W/ft) output as specified on the drawings.  If heat trace cable output is not specified, use 8 W/ft. at 50 °F.

(4) Underwriters Laboratories (UL) Listed or Factory Mutual (FM) approved specifically as a culvert deicing system in conduit.

All connection components shall be rated for the areas in which they are installed.  Use power connections and seals specifically designed for use with the particular type and size of heat cable.  
c.
Controls.
(1)
Use a thermostat that is heavy duty, single stage, line voltage type. Operating temperature range: 25 to +125 (F. Provide capillary bulb for remote sensing.

(2)
Use a contactor that is electrically held, 30 Amperes rated, lighting type.

(3) Use a switch that is heavy duty hand-off-auto type with a gloved hand selector switch knob.

(4) Components listed in this section shall be provided in enclosures of the types specified on the drawings.  If enclosure types are not specified on the drawings, provide enclosures rated for the areas in which the components are to be installed.  Reference NEMA enclosure types and NEC Table 110.28.

d.
Conductors. Use copper conductors with insulation rated for 300 Volt minimum where the impressed voltage is 100 Volts or less and 600 Volt where the impressed voltage is between 100 and 600 Volts.  75°C -rated conductor insulation shall be used if indicated on the drawings.

(1)
Service and Feeder Cables. Use No. 8 AWG, or larger, with type USE, THWN, THHN, or XHHW insulation.

(2)
Underground Wire. Use No. 6 AWG with type XHHW or USE insulation where buried in conduit.

(3)
Branch Circuit Wire. Use No. 12 AWG with type USE or XHHW insulation.

(4)
Control Wire. Use No. 16 AWG with stranded conductor with type SIS insulation within control panels.

(5)
Splices for Copper Conductors. Use solderless, preinsulated, compression set type only with heat-shrink tubing jacket. When making splices between power leads and heat cable cold leads, use splicing kits designed specifically for that purpose.

(6)
Terminations. Use compression set or bolted type.

e.
Device, Junction, and Pull Boxes.
(1)
Boxes Installed Above Grade. Use boxes that are hot dipped galvanized cast iron or corrosion resistant alloy complete with conduit hubs. Use boxes designed for damp or wet locations.

(2)
Boxes Installed below Grade (exposed to earth). Use concrete boxes as required or shown in the drawings. Provide covers constructed of ribbed cast metal alloy.

(3)
Cast Thermoplastic or Fiberglass Boxes. Use where indicated in the drawings.

f.
Receptacles, Remote Power. Use remote power receptacles that are 2-pole, 3-wire grounding, male, 30 Amperes, 120 or 240 VAC, NEMA L6-30.

g.
Circuit Breakers. Provide 1- or 2-pole circuit breakers as scheduled in the drawings. Multiple breakers must operate all poles simultaneously. Use circuit breakers that operate manually for normal ON-OFF switching and automatically for overload and short-circuit conditions. Ensure that the operating mechanism will not prevent trip action when held in the ON position. Provide 10,000-Ampere symmetrical interrupting capacity minimum. Provide breakers with higher symmetrical interrupting capacity ratings if indicated on the drawings. Provide bolt-in type with a molded case.

Use Ground Fault Interrupter (GFI) circuit breakers that sense ground fault current, that trip at 30±1 milliamperes within 2 cycles, and that have the following:

(1) Internal circuitry to prevent nuisance tripping caused by voltage spikes, radio frequency interference, and electromagnetic interference.

(2) A 'TEST' button that provides approximately 30 milliamperes of simulated ground fault current to verify the operation of the sensing and tripping devices. The button must reset the trip unit within the circuit breaker.

(3) Type b auxiliary contacts to close when the circuit breaker is tripped or shutoff.

h.
Grounding.
(1)
Electrodes. Use electrodes that are copper-clad steel rods with a minimum diameter of 5/8 inch Increase diameter as required to drive to the necessary depth without being damaged.

(2)
Splices and Connections. Use an exothermic weld for all connections and joints in inaccessible locations. Use standard clamps and connectors in accessible locations.

i.
Terminal Posts. Use terminal posts that are 6-inch by 8-inch treated wood posts 8 feet long.

j.
Branch Circuit Panelboard. Use panelboards that meet the following:

(1) Sized and rated according to the panel schedules in the drawings

(2) Have multiple lugs (as required), a neutral terminal bar, and a ground terminal bar if ground conductors are terminated in the panelboard

(3) Use panelboards that are braced for 10,000 Root-Mean-Square (RMS) Amperes minimum, or higher if specified on the drawings. 

(4) With copper or aluminum bus bars

CONSTRUCTION REQUIREMENTS

760-3.1 THAW PIPE.

a.
Pipe Hangers. Drill or field punch the bolt holes and then ream them. Ensure that the diameter of the hole does not exceed the diameter of the bolt by more than 1/8 inch. Draw the bolt heads and nuts tightly against the pipe.

b.
Pipe Jointing. Remove all scale from the pipe. After cutting, ream all pipe. Assemble all pipe and fittings using an application of pipe compound.

c.
Installation. Prevent dirt or other foreign matter from entering the pipe. After the thaw pipe is fully assembled and installed, flush it thoroughly with water.

Repair damage to galvanized coatings per AASHTO M 36.

760-3.2 THAW WIRE. Meet all applicable requirements and recommendations of the NEC and the NESC.

Furnish the Engineer with circuit and wiring diagrams.

When required on the plans, install a post and meter combination for each individual thaw wire or a single post and meter combination for any group of thaw wires as specified and paid for under Item L-160.

a.
Conduit and Fittings.
(1)
Use Galvanized Rigid Steel (GRS) conduit for direct burial at depths required by NEC Articles 300 and 426, unless noted otherwise. Repair damage to galvanized coatings per AASHTO M 36. Unless otherwise specified on the drawings, route power conductors to each heat trace circuit in minimum 2-inch conduit.   

(2)
Provide bituminous asphalt coating for all ferrous conduit installed directly in earth. Apply 2 coats after conduit is completely assembled. Use conduit with factory-applied protective coating in lieu of asphalt if suitable touch-up materials are used to seal couplings and repair injuries to the factory-applied coat.

(3)
Cut and ream all conduit squarely at the ends. Make fittings tight.

(4)
Route concealed conduit in a direct path with a minimum number of bends. Use bends of long radii where possible.

(5)
Keep all bends free from dents or flattening.

(6)
Install conduit mechanically and electrically continuous from termination to termination. Connect securely to cabinets, junction boxes, and device boxes using a locknut on the outside and a grounding bushing on the inside. Bushings and locknuts are not required where conduits are screwed into threaded connections. 

(7)
Before the installation of conductors, use caps or corks to keep foreign material out of open conduits. 

b.
Heat Cable. Install per manufacturer’s instructions and as indicated on the electrical plans. Install in GRS conduit as indicated on the electrical plans. Use conduit size as specified on the drawings.  If size is not specified, use a minimum of 3/4 inch and a maximum of 1-1/2 inches, ensuring conduit fill does not exceed the fill allowed by the NEC. Do not splice heat cable. Do not exceed the manufacturer's published maximum heat trace cable length per circuit.

c.
Controls. Install the controls in the load center along with the panelboard as indicated on the electrical plans. Refer to the detail drawings.

d.
Conductors.
(1)
Install all conductors in conduit.

(2)
Clean all conduit before installing conductors.

(3)
Install conductors continuously from box to box. Splice only at device or junction boxes.

(4)
Circuit all feeder and branch circuits as shown in the drawings.

(5)
Install all conductors in a single raceway at one time so that conductors do not cross one another while being pulled into place. Leave sufficient conductor length at all fittings and boxes.

(6)
Stay within the pulling tensions specified by the manufacturer or as noted elsewhere in this division.

(7)
Maintain bending radii in excess of those allowed by the manufacturer.

(8)
Use lubricants according to UL, the conductor, and raceway manufacturers’ requirements.

(9)
Neatly bundle and form conductors to fan into terminals at regular intervals inside panels.

(10)
Coordinate conductor insulation temperature rating and ampacity rating with the temperature and ampacity rating of the circuit protection devices.

(11)Unless otherwise specified on the drawings, the heat trace power conductors shall be sized to limit the voltage drop on the branch circuit conductors to no more than 3%, or to limit the total voltage drop on the feeder and branch circuit conductors to no more than 5%.

e.
Color Coding.
(1)
Color all conductors #6 AWG and smaller continuously. Conductors larger than #6 may be either continuously colored or marked at each end and at every accessible point with appropriately colored paint, tape, or adhesive labels.

(2)
Mark or color grounding conductors according to the NEC.

(3)
Mark or color grounded conductors according to paragraph d. and according to the NEC. 

(4)
Mark or color ungrounded conductors according to the following convention:

	Nominal Voltage/Phase
	Grounded
	Ungrounded

	120 or 208-Volt, single phase, 2 wire
	White
	Black

	120/240-Volt, single phase 3 wire
	White
	Black/Red


f.
Device, Junction, and Pull Boxes.
(1)
Anchor device boxes to structural members so there is no apparent movement when the device is operated.

(2)
Install junction and pull boxes in permanently accessible locations only. Size boxes according to NEC, Article 314.

(3)
Mount all boxes square and plumb.

g.
Grounding.
(1) General. Create an equipotential ground plane for the installation as shown on the drawing and as required at the service meter/disconnect cabinet. Connect the following items to the service entrance ground bar:

(a) The grounded neutral conductor for the utility service.

(b) Ground electrode(s).

(c) All non-current-carrying electrical equipment, conduit, and enclosures.

(d)
Metal culvert and/or end sections.

(e)
Heat cable metal sheath.

(2)
Resistance. Ensure that the resistance between the service entrance ground electrode and earth ground, as measured using a multiple ground rod method and a ground resistance tester, is as close to zero as possible with the design shown in the drawings. Give the resistance measurement to the Engineer in writing. Include the environmental conditions during testing. Ground resistance testing shall be performed per IEEE 81, Guide for Measuring Earth Resistivity, Ground Impedance, and Earth Surface Potentials of a Grounding System.

(3)
Conductors. Size conductors according to the drawings or, if not shown on drawings, as required by NEC Article 250.  Grounding electrode conductors shall be sized per Table 250.66 and equipment grounding conductors shall be sized per Table 250.122. Protect conductors from physical damage.

(4)
Electrodes. The grounding electrode system installation shall comply with NEC Article 250.50. Drive ground rods at least 8 feet deep.

h.
Controls. Install the controls in the load center along with the panelboard as indicated on the electrical plans. Refer to the detail drawings.

i.
Branch Circuit Panelboard.
(1)
Mounting. Mount panelboard interiors inside load center cabinet after the enclosure has been installed as shown on the plans and as described under Item L-160.

(2)
Circuit Breakers. Install circuit breakers in the order specified in the drawing panelboard schedules. Type the circuit directory with circuit descriptions as they are shown in the drawing panelboard schedules. Make the directory configuration identical to the circuit breaker configuration.

METHOD OF MEASUREMENT

760-4.1 The length of thaw pipe to be paid for will be the number of linear feet of thaw pipe in place, completed and approved; measured along the line and grade of the pipe, or by each complete and approved unit.

760-4.2 The length of thaw wire installation to be paid for will be the number of linear feet of heated sections in place, completed and approved, or by each complete and approved unit.

BASIS OF PAYMENT

760-5.1 All fittings, including standpipes, are subsidiary.

Payment will be made under:

Item D760.010.____
Thaw Pipe, ____-inch – per linear foot

Item D760.020.____
Thaw Pipe, ____-inch – per each

Item D760.030.0000
Thaw Wire Installation – per linear foot

Item D760.040.0000
Thaw Wire Installation – per each

MATERIAL REQUIREMENTS

AASHTO M 36

Corrugated Steel Pipe, Metallic-Coated, for Sewers and Drains
AASHTO M 111

Zinc (Hot-Dip Galvanized) Coatings on Iron and Steel Products

AASHTO M 232

Zinc Coating (Hot-Dip) on Iron and Steel Hardware
ASTM A36

Carbon Structural Steel

ASTM A47

Ferritic Malleable Iron

ASTM A53

Pipe, Steel, Black and Hot-Dipped, Zinc-Coated, Welded and Seamless

ASTM A234
Piping Fittings of Wrought Carbon Steel and Alloy Steel for Moderate and High Temperature Service

ASTM A307

Carbon Steel Bolts and Studs, 60 000 PSI Tensile Strength

ANSI C80.1

Rigid Steel Conduit, Zinc Coated (GRC)

ANSI Z 34.1

Third-Party Certification Programs for Products, Processes, and Services

ANSI/NEMA FB-1
Fittings, Cast Metal Boxes, and Conduit Bodies for Conduit, Electrical Metallic Tubing, and Cable
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