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USE WITH 2006 STANDARDS.

Use for cable-type restrainers located (1) within 10 miles of coastal waters or (2) in Climate Area III.  Refer to Attachment B in Memos to Designers 8-2 for area limits
Add to SSP 75-610.

CORROSION PROTECTION

General

Corrosion protection shall be applied to cable-type restrainers.

2
The corrosion protection system shall be on the Department's Pre-qualified Products List and shall conform to the requirements thereon.

3

A test sample of grease from the lot to be used and test results shall be submitted to the Engineer at least 40 days before use.

4.  Use for short-time-limit projects.  Delete para 3.

A certificate of compliance shall be submitted for the grease.

5
For locknuts, a certificate of compliance shall be submitted with a copy of each required test report.
Materials

6
The corrosion-inhibiting grease shall:

A.
Fill all space between the strand wires

B.
Encapsulate the strand, giving an encasement diameter at least 5 mils greater than the diameter of the bare strand

C.
Provide a continuous, nonbrittle film of corrosion protection to the prestressing steel

D.
Provide lubrication between the strand and the sheathing

E.
Resist flow from the sheathing

F.
Be chemically stable and nonreactive with the prestressing steel, sheathing material, and concrete

G.
Be organic

H.
Have appropriate polar, moisture-displacing, and corrosion-inhibiting additives

I.
Have the physical properties shown in Table 1 of Specification for Unbonded Single Strand Tendons published by the Post-Tensioning Institute

7
The sheathing shall have:

A.
Density from 940 kg/m3 to 960 kg/m3 as measured under ASTM D 792, Test Method B

B.
Minimum wall thickness of 80 mils

8
The sheathing shall be:

A.
Sufficiently strong to prevent damage during construction

B.
Watertight

C.
Chemically stable without embrittlement or softening

D.
Nonreactive with concrete, steel, or corrosion inhibiting grease

9
The Department will reject burned or damaged HDPE sheathing.

10
The nuts shall be mechanically zinc-coated nylon insert locknuts conforming to ASTM A 536, Grade DH, and ASME B18.22.2 except that the thickness shall be greater than that specified in ASME B18.2.2. The nuts shall maintain complete locking effectiveness at 100 percent relative humidity. A thread locking system shall not be used. The mechanical and thermal properties of the nylon resin used in the locknut insert shall have the values shown in the following table:

	Nylon Insert Requirements

	Property
	Test method
	Value

	Mechanical:
	
	

	Tensile strength
	ASTM D 638
	12,000 psi min

	Tensile strength at yield
	ASTM D 638
	12,000 psi min

	Elongation at yield
	ASTM D 638
	5 percent max

	Elongation at break
	ASTM D 638
	60 percent max

	Flexural modulus
	ASTM D 790
	410 ksi

	Izod impact
	ASTM D 256
	53 J/m

	Thermal:
	
	

	Heat deflection temperature
	
	

	     at 66 psi
	ASTM D 648
	210 °C

	     at 264 psi
	ASTM D 648
	65 °C

	Melting point
	ASTM D 3418
	260 °C


11
The pigment composition and physical properties of the penetrant shall have the values shown in the following table:

	Penetrant Pigment Composition and Property Requirements

	Pigment composition or property
	Test method
	Value

	Total pigment content
	ASTM D 2371
	24–28 percent

	Pigment component:
	
	

	Synthetic red iron oxide
	ASTM D 3721
	19–23 percent

	Zinc hydroxy phosphite
	ASTM D 4462
	33–37 percent

	Barium sulfate
	ASTM D 602
	40–48 percent

	Nonvolatile content
	ASTM D 2369
	60 percent min

	Consistency, KU
	ASTM D 562
	50–75

	Density
	ASTM D 1475
	1.018 g/mL

	Drying time, dry to recoat, 4 mils wet film
	ASTM D 1640
	2–4 hours

	Flash point
	ASTM D 3278
	40 °C min

	Salt fog performance, 1–2 mils dry film on abrasive blast cleaned panel under SSPC-SP 5/NACE No. 1, white metal blast cleaning
	ASTM B 117
	500 hours, no rust or creepage at scribe


12
The penetrant vehicle shall consist of 75 to 79 percent overbased crystalline calcium sulphonate alkyd resin and 21 to 25 percent driers, UV absorbers, and aliphatic hydrocarbons. The properties of the resin solution shall have the values shown in the following table:

	Resin Solution Property Requirements

	Property
	Test method
	Value

	Density
	ASTM D 1475
	0.935 g/mL

	Flash point
	ASTM D 3278
	40 °C min

	Nonvolatile content
	ASTM D 2369
	70 percent min

	Viscosity
	ASTM D 2196, no. 6 spindle at 25 °C, 10 rpm
	9,000 cP min


13
The pigment composition and physical properties of the finish coat shall have the values shown in the following table:

	Finish Coat Pigment Composition and Property Requirements

	Pigment composition or property
	Test method
	Value

	Total pigment content
	ASTM D 2371
	22–28 percent

	Pigment component:
	
	

	Titanium dioxide
	ASTM D 476, Type III or IV
	40–43 percent

	Carbon black
	ASTM D 561
	0.04–1.00 percent

	Zinc hydroxy phosphite
	ASTM D 4462
	28–32 percent

	Barium sulfate
	ASTM D 602
	26–30 percent

	Nonvolatile content
	ASTM D 2369
	70 percent min

	Consistency, KU
	ASTM D 562
	90–120

	Density
	ASTM D 1475
	1.139 g/mL

	Drying time, dry to recoat, 4 mils wet film
	ASTM D 1640
	

	Dust free
	
	1–4 hours

	Tack free
	
	5–12 hours

	Dry hard
	
	24–48 hours

	Flash point
	ASTM D 3278
	40 °C

	Sag resistance
	ASTM D 4400
	16 mils min

	Salt fog performance, 100 µm dry film on SSPC-SP 5/NACE No. 1 blasted cold-rolled steel panel
	ASTM B 117
	1,000 hours, no more than 1 percent undercutting, blistering, or peeling


14
The finish coat vehicle shall consist of 77 to 81 percent overbased crystalline calcium sulphonate alkyd resin, 12 to 16 percent modified alkyd, and 7 to 9 percent driers, UV absorbers, and aliphatic hydrocarbons. The properties of the resin solution shall have the values shown in the table titled "Resin Solution Property Requirements" above.

15
The finish coat shall match color no. 26373 of FED-STD-595.

Applying Corrosion Protection

16
The galvanized cable-type restrainer shall be fully coated with corrosion-inhibiting grease and encapsulated in a smooth HDPE sheath.

17
The sheath shall be hot melt extruded onto the strand or shall be shop applied by a method that ensures all spaces between the sheath and the strand and between the strand wires are filled with corrosion-inhibiting grease.

18
The ends of the sheathing shall be flush with the ends of the galvanized swaged fittings.

19
The swaged fitting and a portion of the adjacent sheathed cable and threaded stud shall be covered with a corrosion protection system.

20
After final installation, the corrosion protection system shall extend 2 inches onto both the sheathed cable and the threaded stud.

21
The cable yield indicator, washers, disc spring, nut, and threaded stud shall be cleaned in conformance with Section 59-2.05, "Steam Cleaning," of the Standard Specifications.
22
A prime coat of red calcium sulphonate penetrant shall be applied to the cable yield indicator, washers, disc spring, nut, and threaded stud to the specified dry film thickness in 1 or more applications.  The total dry thickness of the prime coat shall be at least 1 mil.
23
The disc springs shall be color coded after application of the prime coat.

24
The cable yield indicator, washers, disc spring, nut, and the portion of threaded stud from the outer face of the nut to and including the ends of the stud shall be coated with a finish coat of gray calcium sulphate alkyd resin.

25
The finish coat shall be applied to the specified dry film thickness in 1 or more applications. The total dry thickness of the finish coat shall be at least 8 mils.

26
The grease, sheathing, corrosion protection system, prime coat, and finish coat shall be applied at the manufacturer's plant except the finish coat shall not be applied to any portion of the stud within 1-1/2 inches from the exposed end of the stud. 
27

After the cable restrainer installation is complete, the accessible parts of the cable yield indicator, washers, disc spring, nut, and the portion of threaded stud from the outer face of the nut to and including the ends of the stud shall be recoated with the finish coat:

28
The items specified above to be submitted at the manufacturer's plant shall be submitted with all manufacturer's plant-applied coatings.
