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Project Specific Special

SECTION 660
SIGNALS AND LIGHTING

Special Provisions

660-1.01 DESCRIPTION.  Add the following: This work will consist of removing the existing highway lighting system and installing a new lighting system

660-1.02  REGULATIONS AND CODE.  Add the following to the end of the second paragraph: The high-density polyethylene conduit is exempted from the third-party certification requirements.

660-1.05 MAINTAINING EXISTING AND TEMPORARY ELECTRICAL SYSTEMS.   Add the following: Only one distribution center that is scheduled for relocation may be shutdown at any given time during the progress of work.  The maximum duration of the shutdown shall be two (2) days per distribution center relocation.

660-1.06 SCHEDULING OF WORK. Add the following: The Contractor may work on as many high towers as he wishes at a time.  However, the Contractor shall complete all work on a high tower and reinstall and make it operational within one week of its removal from its foundation.

Wherever highway right of way is available, the Contractor shall lay the high tower pole off the traveled way to complete the work on the pole.  Wherever highway right of way is unavailable, the Contractor may use one lane of the frontage road to complete the work.  The contractor may use the adjacent pathway as a work area for high tower electrolier 12.

660-2.01 EXCAVATING AND BACKFILLING.   In the third paragraph, change “Subsection 204-3.01” to “Section 204”.

Add the following: Large cobbles and boulders will be encountered during excavation on the project. ***** Furrows formed by plowing or ripping operations for the installation of conduit shall be closed by multiple passes from a vibratory compactor, tracked vehicle, or other method as put forth by the Contractor and as approved by the Engineer.

660-2.03 FOUNDATIONS  Delete item No. 3:

660-2.05 CONDUIT.   Replace Item No. 6 with the following:  Where called for on the plans, conduit shall be placed in a metal casing under existing pavement.  The metal casing shall be schedule 40 black steel pipe meeting the requirements of ASTM  A-53.   Place casing only by boring or drilling.  When obstructions are encountered during boring or drilling operations, upon approval, test holes with a maximum diameter of 200 mm maybe cut in the pavement to clear the obstruction.  Boring or drilling pits shall be kept a minimum of 3.5 meters clear of the edge of any pavement.

Add the following subsection:

660-2.05(A) POLYETHYLENE DUCT SYSTEM.  The Contractor shall install a polyethylene duct system. The polyethylene duct shall be Type III, ultra high molecular weight, rigid nonmetallic conduit, heavy-wall, high-density, polyethylene (PE) pipe, with a cell classification equal to or exceeding 345434C, when tested in accordance with ASTM D3350.  The nominal size shall be as indicated  on the drawings with a minimum wall thickness of 4 millimeters.

Duct Finishing – Mandrill, brush and swab all polyethylene ducts after compaction of trench or closure of furrow.  Use a 32 mm diameter mandrill and brush for the 50 mm diameter duct.  Replace, with no additional expense to the State, sections of conduit that will not pass the mandrill.  All mandrilling must be done in the presence of the Engineer to be accepted.

The Contractor may use the following elbows and tee drains on both ends of each run of polyethylene conduit to sweep into the bottoms of each junction box.

1. Install polyethylene elbows of the same material as the conduit.  Install these elbows by fusing the elbows to the conduit, or by furnishing a larger diameter elbow and sliding the conduit into one end. Use a heat shrinkable tube to hold the two pieces together.

2. Install rigid metal elbows using a coupling and a hot dip galvanized king nipple adapter.  Secure the king nipple to the polyethylene conduit using two bands of stainless steel strapping installed as recommended by the manufacturer.

3. If recommended by the polyethylene pipe manufacturer, bend the conduit to form the sweep.Tee drains may consist of a 13-mm drilled hole at the base of the sweep, or  elbow or fitting

Install rigid metal conduit between the junction boxes and the pole bases.  Use 90-degree elbows to sweep through the foundations and into the pole bases.

All junction boxes and ends of conduit shall be kept covered unless the Contractor is pulling conductors.  If conductors are pulled into the conduits before installing the lighting standards, leave the conductors to the fused disconnect kits coiled in the junction box. Where the plans call for bored casings, install the casings 610-mm below finished grade.  Route the polyethylene conduit through the bored casing.  Across unimproved ground, install the polyethylene conduits 775-mm below finished grade. 

Mark all underground conduits with a continuous trip of polyethylene marker taped.  Furnish marker tape that has a black legend on a red background and is 0.102 mm thick by 150 mm wide. Install the tape 150-mm below finished grade.

Use care in all compaction operations to prevent damage to the junction boxes and conduits.  The contractor shall remove and replace all items damaged during the backfill and compaction operations at no additional cost to the State.

After testing and installing the conductors, plug all conduit openings with duct seal to prevent water from entering the duct system.

660-2.06 JUNCTION BOX.  Delete the second paragraph and substitute the following:  All junction boxes shall be pre-cast, reinforced concrete conforming to the size and detail shown on the Plans.  All junction box lids shall be cast iron.

660-2.09 WIRING.   Delete the first two sentences in Item No. 5 and replace with the following: All highway illumination conductors shall run continuously between pole bases. Splice all highway illumination conductors in the fused disconnect kit located in the base of each pole.  The Department will only allow splices in Type 1A junction boxes to join branch circuits to the feeder conductor.

660-2.11 BONDING AND GROUNDING.  Replace the first sentence of the second paragraph with the following:

The Contractor shall install a bare, number 8 AWG  (or sized as specified in the plans), solid copper conductor in all conduits as the grounding conductor.

Add the following:  All hardware, including insulated throat grounding bushings, ground rods, and ground rod clamps shall be UL  listed.  Grounding bushings shall be the threaded type.

Install one of the following grounding systems in the conduits that form the raceways for the branch conductors.

1. Install a bare #8 AWG copper wire in all non-metallic and metallic conduits.  Bond the ground conductors together on the rigid metal conduit ends located in the junction boxes. Attach the ground conductors to the ground bus located in the distribution center. Install a bare #8 AWG copper wire in all rigid metal conduits, attaching the ground conductor to both ends of the rigid metal conduit with grounding bushings.  Use the reinforcing steel cage in each light pole foundation as the ground electrode, as allowed by NEC Article 250-50(c). using a #6 AWG copper wire.

For the grounding conductor in the polyethylene conduits, bond the grounding conductor in each illumination cable to the ground in each electrolier and high tower.  Attach these grounding conductors to the ground bus located in each distribution center.

660-3.16 LUMINAIRES.  Add the following paragraph:  No paint may be applied to the reflecting surface of luminaire reflectors.

Luminaires shall provide the specified uniformities or better in the configurations listed on the plans.  Uniformity is defined as the average maintained illumination level divided by the maintained illumination at the dimmest point.  Uniformity shall be calculated using the manufacturer’s current published photometric charts.  Uncorrected illumination values shall be derived by straight-line interpolation between lines of the isofootcandle curves.  Computations shall be made using the specified luminaire space indicated in the design criteria shown in the illumination notes on the plans. 

Luminaire Type Definitions:

Offset:

Pole top mounted luminaires designed to be offset between 6 and 15 meters from the edge of traveled way and angled between 30 and 50 degrees from the horizontal.

660-3.21 SALVAGING ELECTRICAL EQUIPMENT.  Add the following: Notify the Engineer seven days prior to the beginning of salvage activities.  During that time the Engineer will identify those items to be salvaged.  Deliver salvaged equipment to the State Maintenance Yard at 5820 E. Tudor Road. All items not identified for salvage shall become the property of the Contractor.

See below for anticipated quantities of salvaged equipment. 


Seward Highway  Project No. 54451


-
Twelve (12) luminaires with lamps and ballast;

· Twelve (12) cable and yoke assemblies;

· All power cords, electrical panels, and circuit breakers.
· Glenn Highway  Project No. 50626

Refer to Plan Sheet D9

The Contractor shall furnish 150 mm by 150 mm by 3.65-m long treated timbers to stack the poles and mast arms the Maintenance Yard.  Neatly stack all poles and mast arms, installing two timbers under each layer of poles and mast arms.  Place one timber under the small end of the pole and the other near the center of gravity, as directed by the Engineer.  The Contractor shall also provide polyethylene buckets for storing all hand hole covers, pole caps, nuts, washers, and bolts.  Deliver this hardware segregated in buckets that weigh no more than 25 kilograms each.

660-3.22 HIGH TOWER LIGHTING SYSTEM. Add the following to subsection 1. Luminaire: Provide all luminaires with fused ballasts.  Furnish fuses of the size recommended by the luminaire manufacturer.  For high towers on the Glenn Highway do not use luminaires with an individual projected area greater than 0.25 square meters.  For high towers on the Seward Highway do not use luminaires with an individual projected area greater than 0.18 square meters. Do not use luminaires with an individual weight greater than 27 kilograms.

After reinstalling the high tower poles on their foundations, orient all luminaire reflectors to ensure the house side faces the Highway and the long axis of the asymmetrical light distribution pattern parallels the through lanes.
**** this page intentionally left blank****

Use only the single hoist lowering cable system for the High Towers on the Seward Highway portion of the project.  The Contractor is permitted to use either the single or dual hoist lowering cable system for Glenn Highway portion of the project.

Replace subsection 2. Lowering system.  with the following: Lowering system shall consist of head frame, luminaire support ring, winch and hoisting assembly , and electrical drill motor.

The lowering system shall include three mechanical latching devices that support the luminaire ring assembly when the lowering system is not in operation.  Alternate raising and lowering of the hoisting cables shall actuate the latches.  Retroreflective indicator flags visible from the ground shall signal the locking of the luminaire ring.  The design of the latching mechanisms shall provide service of all moving parts from the ground.

Furnish a head frame fabricated with steel components.  The head frame shall slip fit over a 119-mm diameter tenon and attach to it with a minimum of four stainless steel setscrews.  Hot dip galvanize the slip fit piece and diagonal braces after fabrication.  The remaining components may be fabricated from zinc electroplated sheet steel dipped in yellow chromate after fabrication.  The head frame shall include:

· three hoisting cable sheave assemblies with keeper bars,

· one power cable roller assembly with keeper bars, and 

· three latch barrels.

Install a protective cover over the head frame made from copper free spun aluminum.  Secure the cover with at least six stainless steel machine screws and self-locking, stainless steel nuts symmetrically located around the cover’s perimeter.

Each hoisting cable sheave assembly shall consist of two 150-mm diameter steel sheaves with sintered bronze bushings on stainless steel shafts.  Furnish sheaves that feature the following characteristics:

· cable grooves machined to match the hoisting cable’s 5-mm diameter,

· fabrication from steel with a Brinell hardness of at least 150, and

· corrosion protection by zinc electroplating and dipping in yellow chromate.

The power cable roller assembly shall consist of two sets of six small diameter synthetic rollers on stainless steel shafts.  Each set of rollers shall be located on a bolt circle that provides the power cable a 175-mm bending radius.

Furnish latch barrels fabricated from cast, high strength and copper free, aluminum.  Fabricate each latch barrel strong enough to support the weight of the luminaire ring, wiring, and all luminaires (with ballasts and lamps) by itself.

For the hoisting cables, furnish three stainless steel 7x19 aircraft cables with a 5-mm diameter.  For supplying power from the pole base to the luminaire ring, furnish a type ST cable.

Luminaire ring shall be 150-mm single piece rolled steel channel with the appropriate number of 53-mm nominal steel pipe mounting arms.  Entire luminaire ring shall be hot dipped galvanized to a minimum 1.0 mil thickness.  Luminaire ring shall be prewired with type W.  EPR or reinforced Type SO per cable with suitable conductors for proper operation between minus 65(C and 90(C and type ST distribution wiring with insulation suitable for at least 105(C.  All power cable should be attached to the B218 cast aluminum weather-tight wiring chamber with weather-tight cable connectors.  A 600-volt terminal block, completely prewired, shall be included in the weather-tight wiring chamber.  A weather-tight twistlock power inlet shall be provided on the luminaire ring to allow testing of luminaires while in the lowered position.  Provide interconnected centering arms that keep the luminaire ring concentric with the pole in winds to 50 kilometers per hour, whenever the luminaire ring is being lowered or raised.  The spring loading mechanism shall consist of an oil-tempered steel compression spring over stainless steel tubing.  Rollers for the centering arm shall be made of a water resistant non-marking composition material with oil-impregnated bronze bushings; all shafts and washers shall be #304 stainless steel.  Ultimate support of the luminaire ring shall not be sacrificed by individual or total spring failure.

Fabricate all moving parts of the latching mechanism and those in contact with the moving parts from stainless steel.  Use oil impregnated sintered bronze bushings to carry the vertical loads between moving parts.  Coil springs shall only contact rotating part surfaces perpendicular to the axis of rotation.  The latching mechanism shall require no adjustment after the initial installation and the formation of ice shall not impair its operation.

The winch shall be a worm-gear self-locking type.  The winch shall be designed for operation by means of a portable 120-volt, 12.5-mm heavy duty reversing electric drill motor with remote control unit allowing operator to stand 5 meters away from the base.  Furnish a 6.25-mm stainless steel 7x19 aircraft cable on the winch.   For the Seward Highway Illumination Repair (Project No. 54451) furnish one winch with built-in 120 volt AC motor and transformer with 480 volt AC primary and 120 volt AC secondary to be installed at High Tower No. 16.

System shall be provided with circuit breaking switch and twist-lock disconnect rated at 30 amps, 600 volts per pin in pole base.  Raising speed of luminaire ring shall be a minimum of 3.6 meters per minute.

The system shall be provided with a transformer to reduce the 480-volt input to 120 volts required to operate the drill motor.  Two of the above mentioned electric drill motors shall be provided.

Seward Highway Illumination Repair

Remove subsection 3 and replace with the following: Reuse the high mast tower poles as indicated on the plans.  Install the high mast tower poles plumb.  Use new leveling nuts, anchor nuts and washers on the existing anchor rods.  Use galvanized ASTM A563M nuts.  Use galvanized ASTM F436M washers.

Place new grout as shown on the plans.  Use a high-strength, non-shrink, non-corrosive, non-metallic, cement-based grout conforming to ASTM C1107, Grade C.  The grout must develop a 28-day compressive strength of at least 48 MPa.  Finish the exposed grouted surface smooth and neat in appearance.

Field measure all dimensions of the existing high mast tower luminaires prior to fabrication of the high tower interface bases, hatch covers, reinforcing steel bands, and other related items.  Measure the dimensions of all relevant high mast tower elements including but not limited to: anchor rod position, anchor road plumbness, base plate dimensions, tower diameter at critical locations, and hand hole dimensions.

Provide the results of the field survey to the Engineer for approval. Do not fabricate the high tower interface bases, hand hold door hardware, reinforcing steel bands, or other related items without written approval from the Engineer.  Fabricate high tower interface bases, hand hole door hardware, reinforcing steel bands, and other related items as indicated on the plans using field survey measurements and in accordance with Section 504, steel Structures.  No additional compensation or additional contract time will be provided due to material not properly fitting in the field.

Repair and reinforce all damage towers as shown on the plans and in accordance with Section 504, Steel Structures.  Provide Non-Destructive Examination (NDE) of all field welds as shown on the plans and in accordance with Section 504-3.01, subsection 8, Welding.

Add the following subsection.
660-3.24 CHANGEABLE MESSAGE SIGNS. The lamps used to illuminate the characters in the changeable message signs are no longer manufactured.  The Contractor shall retrofit two changeable message signs with adapter kits and newly designed lamps that include an integral reflector.  See appendix E for an instruction leaflet from the sign manufacturer.  This leaflet describes the work required to retrofit each light source with two new lamps.  (One lamp is used for normal operation sand the second is used for backup or bright operation).  Eighteen light sources illuminate the three lines of legend in each sign.

The Contractor shall furnish and install two sets of the following parts in each light source:


-Part Number 64005, a single lamp with reflector unit;


-Park Number T69279, a lamp conversion kit that holds one lamp in position.

These parts are available from Fiberoptic Display Systems, Inc.; 90 Douglas Pike; Smithfield, RI 02917.  Telephone; (401) 232-3370.

660-4.01 METHOD OF MEASUREMENT.  Add the following:  

660(14) Salvage Existing Electrolier. By each complete unit, removed and delivered undamaged to the designated location or as directed by the Engineer and includes all necessary labor, materials, equipment, tools and incidentals. 

660(24C) Polyethylene Conduit, 50 mm Minimum Diameter.  By the meter of actual conduit installed, in place.

660(26) Offset Electrolier .  By each complete unit installed and functional.

660(29) Type IA Junction Box.  By each complete unit installed and functional.

660-5.01 BASIS OF PAYMENT.  Add the following:

Glenn Highway

Item 660(9) Bored Casings 100 mm Minimum Diameter, will be paid by the meter and payment so made shall be full compensation for furnishing all materials, equipment, labor, tools and incidentals to provide and install the casings for roadway conduit crossings shown on the plans.  

Furnishing, installing, splicing, and terminating the electrical conductors specified in each conduit run shall be subsidiary to other 660 items.  Seeding is also subsidiary to the installation of Item 660(24C).   Refer to Section 618 for seeding details. Rigid Metal Conduit will be subsidiary to 660 items.

Seward Highway

Consider the costs of all work required inspecting all joints of each pole a subsidiary obligation of other items of work.
Consider the following work a subsidiary obligation of Item, 504(12), Interface Base. 

· Extending the conduit from the top of existing foundation into the base of the pole, and

· Installing a new 3C#8 illumination cable between the junction box closest to the pole and the circuit breaker located in the pole base.
Consider the costs of all work required to support each pole while it is refurbished a subsidiary obligation of Item 660(10), Remove and Reinstall High Tower. 
The lump sum paid for Item 660(17), Replace Changeable Message Sign Lamps, provides full compensation for all work require to retrofit two changeable message signs with all new lamps.
Payment will be made under:

Pay Item No.
Pay Item
Pay Unit

660(10A)
Remove and Reinstall High Tower
Each

660(14)
Salvage Existing Electrolier
Each

660(17)
Replace changeable Message Sign Lamps
Lump Sum

660(24C)
Polyethylene Conduit, 50 mm Minimum Diameter
Meter

660(26)
Offset Electrolier
Each

660(29)
Type IA Junction Box
Each

660(34)
Replace Lowering Device and Luminaires
Each
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