Make the following section a part of the Standard Specifications.


SECTION 654 - RESTRAINERS

654.01
Description.     This section is for furnishing an installing restrainers at abutments according to the contract.

654.02
Materials.     Materials shall conform to the following:

(A)
Cable, Cable Clips, Cable Clamps, U-bolts, Plates, Nuts and Turnbuckles.     Cable,  cable clips,  cable clamps,  U-bolts,  plates,  nuts and turnbuckles shall conform to Subsection 709.02 - Wire Rope or Wire Cable.

(B)
Epoxy Bonding Agent.     Epoxy bonding agent shall conform to Subsection 712.02 Epoxy-Resin System.

(C)
Grout.     Grout shall conform to Subsection 712.04(A) - Non-Shrink Grout.

(D)
Structural Steel.     Structural steel shall conform to Subsection 713.01(A) 1 - Structural Steel.

(E)
Sheathing.     The sheathing covering the wire rope shall be high density polyethylene with ultra violet protection.     The polyethylene shall be cell classification 334413 by ASTM D 3350.     The sheathing shall be hot melt extruded over the grease coated wire cable.     No other methods of applying the HDPE sheathing over the wire cable will be allowed.     The minimum thickness of the HDPE sheathing shall not be less than 0.060 inches.

(F)
Corrosion Inhibiting Grease.     The corrosion inhibiting grease shall provide corrosion protection to the wire cable,  provide a continuous non-brittle film  at the lowest anticipated temperature,  50 O F of exposure and shall be chemically stable and non-reactive with the wire cable.

The grease shall be an organic coating with appropriate polar, moisture displacing and corrosion preventive additives.     The amount of corrosion inhibiting grease used on the wire cable shall be sufficient to ensure essentially complete filling the annular space between the wire cable and the HDPE  sheathing.     Provide test results according to the performance specification for the corrosion inhibiting grease. 

	PERFORMANCE SPECIFICATION FOR

CORROSION INHIBITING GREASE

	Test
	Test Method
	Acceptance Criteria

	1.  Dropping Point
	ASTM D 566 or

ASTM D 2265
	Minimum 300 ºF

	2.  Oil separation at 160 ºF,

     % by weight
	FTMS 7916

METHOD 321.2
	Maximum 0.5

	3.  Water,  % maximum
	ASTM D 96
	0.1

	4.  Flash point

     (refers to oil component)
	ASTM D 92
	Minimum 300 ºF

	5.  Corrosion test

     5% salt fog at 100 ºF,

     5 mils,  minimum hours

     (Q panel type S)
	ASTM B 117
	Rust grade 7 or better after 1000 hours of exposure according to

ASTM D 610

	6.  Water soluble ions (1)

     A. Chlorides,  PPM maximum

     B. Nitrates,  PPM maximum

     C. Sulfides,  PPM maximum
	ASTM D 512

ASTM D 992

APHA 427D

(15TH Edition)
	10

10

10

	7.  Soak test

     5% salt fog at 100 ºF

     5 mils coating,  Q panels,

    Type S,  immerse panels 50%

     In a 5% salt solution and

     Expose to salt fog
	ASTM B-117

(Modified)
	No emulsion of the coating after 720 hours of exposure.

	8.  Compatibility with sheathing

A.  Hardness and volume

     Change of polymer after

     Exposure to grease,  40 days

     At 150 ºF

B.  tensile strength charge of

     Polymer after exposure to

     Grease,  40 days at 150 ºF
	ASTM D-4289

ASTM D-638
	Permissible change in Hardness 15%

Permissible change in volume 10%

Permissible change in tensile 30%


(1)
Procedure:     The inside (bottom and sides) of a 1L pyrex beaker, approximate outside diameter 105 mm,  height 145 mm,  is thoroughly coated with 100  10G  of corrosion preventive coating material.     The coated breaker is filled with approximately 900 cc of distilled water and heated in an oven at a controlled temperature of 100 OF for 4 hours.     The water extraction is tested by the noted test procedures for the appropriate water soluble ions.     Results are reported as PPM in the extracted water.

654.03
Construction Requirements.
(A)
As Built Plans.     Additional as-built plans for the existing structures are available from the Highways Design Branch located at the Department of Transportation,  Highways Division,  Room 609, 601 Kamokila Boulevard, Honolulu Hi 96707.     The phone number is (808) 692- 7586.  Highways Design Branch no longer located at Punchbowl Street.
(B)
Fabrication and Installation.     Install steel plate assemblies at locations shown on the contract plans.     Chip out the existing concrete to a required  radius around the corner of the drilled hole and provide a smooth curved surface.     Chip around any exposed reinforcing steel and restore the reinforcing steel to a minimum cover required.     Connect the restrainer cable through the bridge girders as shown on the contract plans.     Loosen the hex nut to a required gap between the anchor plate and the nut without producing any slack in the restrainer cable.

(C)
Inspection.     At least one day before restoring the concrete,  inform the Engineer when the restrainer cables are in position and ready for an inspection.

654.04
Method of Measurement.     Restrainers will be paid on a lump sum basis.     Measurement for payment will not apply.
654.05
Basis of Payment.     The Engineer will pay for the accepted restrainers on a contract lump sum basis.     Payment will be full compensation for the work prescribed in this section and the contract documents.
The Engineer will pay for the following pay items when included in the proposal schedule: 
Pay Item
Pay Unit

Longitudinal Cable Restrainer - __________________
Lump Sum

Vertical Cable Restrainer - _____________________
Lump Sum
Vertical Bar Restrainer - _____________________
Lump Sum
Longitudinal Bar Restrainer - ______________________
Lump Sum”
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