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USE WITH 2006 STANDARDS.

Use when plastic lumber is shown as fender or bumper applications only.  For any other use, check with the designer and spec development and edit to suit project.

10-1.__  PLASTIC LUMBER

This work shall consist of furnishing and installing plastic lumber in conformance with the details shown on the plans and these special provisions.

2.  Insert a clause in "Order of Work" making ordering plastic lumber a first order of work.

Attention is directed to "Order of Work" of these special provisions regarding ordering of plastic lumber.

3

DRAWINGS

The Contractor shall submit working drawings for plastic lumber to the Engineer for approval in conformance with the provisions in Section 5‑1.02, "Plans and Working Drawings," of the Standard Specifications.  For initial review, 5 sets of drawings shall be submitted.  After review, between 6 and 12 sets, as requested by the Engineer, shall be submitted to the Engineer for final approval and for use during construction.  Working drawings shall be 22" x 34" in size, and each drawing shall include the jobsite name of the structure, District‑County‑Route‑Post Mile, and contract number as shown on the contract plans.

4

Working drawings shall show details for component layout and connections, the sequence of shop and field assembly, and installation procedures.  Working drawings shall be supplemented with the manufacturer's material test reports, manufacturer's performance data, material safety data sheets, and 2 copies of the printed literature for the product.

5

The Contractor shall allow 20 days for the review of the working drawings after complete drawings and supplementary information are submitted.  Fabrication of plastic lumber shall not commence until the working drawings are approved.  The Engineer will notify the Contractor in writing of approval of the working drawings.  In the event the Engineer fails to complete the review within the time allowed, and if, in the opinion of the Engineer, completion of the work is delayed or interfered with by reason of the Engineer's delay in completing the review, the Contractor will be compensated for any resulting loss, and an extension of time will be granted, in the same manner as provided for in Section 8‑1.09, "Right of Way Delays," of the Standard Specifications.

6

MATERIALS

General

Plastic lumber shall be produced continuously and homogeneously without joints, shall be straight and true, free of twist, curvature, bulging, or other deformations, and shall have a smooth outer layer with no visible voids.

7

The cross-sectional dimensions of plastic lumber shall not vary by more than 1/2‑inch nor shall the length vary by more than one inch from the dimensions shown on the plans.

8

Plastic lumber shall have total resistance to marine borers, and dry rot, and shall not swell, shrink, or crack.

9

Plastic lumber shall conform to the physical property requirements listed in the following table:

	Property
	Test
	Requirement

	Density, min.
	ASTM D 792,

Test Method A
	Skin:  55 lbs/ft3
Core:  42.5 lbs/ft3

	Water Absorption, max.


	ASTM D 570 (maximum weight increase)
	1.0% at 2 hrs.

3.0% at 24 hrs.

	Brittleness
	ASTM D 746
	Skin:  No break at -40˚F

	Hardness
	ASTM D 2240

Type D
	Skin:  45-75

	Ultraviolet Deterioration
	ASTM D 4587

(See Note 1)

ASTM D 2240 Type D
	Skin:  After 500 hrs. of exposure, hardness shall not have changed by more than 10%

	Abrasion
	ASTM D 4060

Cycles:  10,000

Wheel:  CS17

Load:  1 kg
	Skin:

Mass Loss:  < 0.5 g

Wear Index:  2.5-3.0

	Chemical Resistance
	ASTM D 543

Practice A, Procedure 1
	Sea water: < 1.5% mass increase

Gasoline: < 7.5% mass increase

No. 2 Diesel: < 6.0% mass increase

	Coefficient of Thermal Expansion, max.
	ASTM D 696
	0.00005 in/in/°F

	Ignition Temperature
	ASTM D 1929
	> 650°F

	Note 1:  ASTM D 4329 using UVA 340 bulbs operating at a UV intensity of 0.77‑W/m2/nm measured at 340 nm.  The exposure cycle shall be 4 hours of ultraviolet (UV) exposure at 140(F and 4 hours of condensate (CON) exposure at 104(F.


10

Each piece of plastic lumber shall be permanently marked with the manufacturer's name.

11

Plastic lumber shall be shipped and stored in a manner that will minimize scratching or damage to the outer surfaces.

12

A Certificate of Compliance for each shipment of plastic lumber used on the project shall be furnished to the Engineer in conformance with the provisions in Section 6‑1.07, "Certificates of Compliance," of the Standard Specifications.  The certificate shall be accompanied by a laboratory test report certifying that the material conforms to the requirements specified herein.

13

Reinforced Recycled (RR) Plastic Lumber

RR plastic lumber shall consist of recycled plastic reinforced with fiberglass reinforcing bar elements, fiberglass filaments, or a combination of fiberglass reinforcing bar elements and fiberglass filaments.

14

RR plastic lumber shall conform to the requirements of a recycled product.  A recycled product is defined as a material, good, or supply, of which no less than 50 percent of its total mass consists of secondary waste, and no less than 10 percent of its total mass consists of post-consumer waste.  Post-consumer waste is defined as a finished material, which would have been disposed of as a solid waste, having completed its life cycle as a consumer item, and does not include manufacturing waste.  Secondary waste is defined as either fragments of finished products or finished products of a manufacturing process, and includes post-consumer waste.  Secondary waste does not include excess virgin resources of the manufacturing process.

15

RR plastic lumber shall be fabricated from a mixture of one or more of the following thermoplastics: high-density polyethylene, medium-density polyethylene, low-density polyethylene, or high-density polypropylene.  RR plastic lumber shall consist of a dense outer skin not less than 3/16‑inch thick surrounding a less dense core.  The plastic for the outer skin shall be mixed with the appropriate colorants to produce a black or dark brown color, and shall contain an ultraviolet inhibitor and antioxidants.

16

Fiberglass reinforcing bar elements for RR plastic lumber shall conform to the following requirements:

	Property
	ASTM Designation
	Requirement

	Flexural Strength, min.
	D 790
	70000 psi

	Compression Modulus, min.
	D 695
	40000 psi

	Tensile Strength, min.
	D 638
	70000 psi


17

Fiberglass filaments for RR plastic lumber shall conform to the following requirements:

	Property
	ASTM Designation
	Requirement

	Density
	D 792
	160-162 lbs/ft3

	Mechanical-Single Filament Tensile Strength
	D 3822
	500-550 kips/in2

	Tensile Modulus of Elasticity
	D 3822
	10.0-10.5 kips/in2


18

RR plastic lumber reinforced with different types of reinforcing elements shall not be mixed on one contract, unless otherwise shown on the plans.

19

Composite Plastic (CP) Lumber

At the Contractor's option, CP lumber may be substituted for RR plastic lumber.  CP lumber shall conform to the requirements specified herein.

20

The shell for CP lumber shall be produced from polyester or epoxy resin reinforced with E‑Glass and shall be mixed with colorants, ultraviolet inhibitors, and antioxidants.

21

The core material for CP lumber shall be lightweight aggregate polymer concrete.

22

CP lumber shall conform to the physical property requirements for RR plastic lumber and the following:

	Property
	Test
	Requirement

	Density of concrete core, min.
	ASTM D 792
	110 lbs/ft3

	28-day compressive strength of concrete core, min.
	ASTM C 579
	5000 psi

	Structural Strength of shell
	
	Less than 10% loss after UV deterioration test specified for plastic lumber

	     Tensile strength, tensile modulus
	ASTM D 638
	

	     Flexural strength, flexural modulus
	ASTM D 790
	


23

Cut ends of CP lumber shall be sealed with a cap securely held in place with an adhesive recommended by the manufacturer.  The adhesive shall show no more than a 10 percent decrease in strength when tested in conformance with the requirements in ASTM Designation:  D 3164 following 2 cycles of exposure in conformance with the requirements in ASTM Designation:  D 1183, Test Condition D.  The procedure shall be modified so that the low temperature phase of the procedure shall be at 4(F ±5(F, and the high temperature phase shall be at 140(F ±5(F.

24

CP lumber shall be coated with a black (Federal Standard 595B No. 37030) or dark brown (Federal Standard 595B No 30097) coating to a minimum dry film thickness of 15 mils.  No visible color change in the coating shall occur when tested for 800 hours in conformance with the requirements in ASTM Designation:  D 4587, Test Cycle 2.  The coating shall have a minimum initial adhesion value of 150 psi when tested in conformance with the requirements in ASTM Designation:  D 4541.  The coating shall show no more than a 10 percent decrease in its initial adhesion strength following two exposure cycles in conformance with the requirements in ASTM Designation:  D 1183, Test Condition D, as modified above.

25

Unreinforced Recycled (URR) Plastic Lumber

At the Contractor's option, URR plastic lumber may be substituted for RR plastic lumber for chocks and filler blocks, and other nonstructural members shown on the plans or approved by the Engineer.  URR plastic lumber shall conform to the requirements specified herein for RR plastic lumber except fiberglass reinforcement will not be required, and stiffness tests shall not apply.

26

Hardware

Hardware shall consist of bolts and rods with necessary nuts and washers, lag screws, and other metal fasteners shown on the plans.

27

Bolts, rods, flat washers and nuts, and lag screws shall conform to the provisions in Section 75, "Miscellaneous Metal," of the Standard Specifications and shall be hot-dip zinc coated.  Malleable iron washers shall not be galvanized.

28

TESTING

Stiffness Test Requirements

Prior to shipment to the jobsite, stiffness tests shall be performed for plastic lumber, in the presence of the Engineer, at an independent testing laboratory, and at the Contractor's expense, unless otherwise directed in writing. The Contractor shall notify the Engineer in writing prior to conducting the stiffness tests.

29

Two samples from each production lot will be randomly selected by the Engineer for stiffness testing.

30

A production lot of plastic lumber is defined as a quantity of 100 cubic yards, or fraction thereof, of plastic lumber, which is ready for shipment to the jobsite, of the same type, manufactured by the same method, and made of the same material.  A new production lot shall be started if any production parameter changes before the maximum production lot size is reached.

31

The Engineer will be at the independent testing laboratory within a maximum of 14 days after receiving written notification.  In the event the Engineer fails to be present at the testing site within the time allowed, and if, in the opinion of the Engineer, completion of the work is delayed or interfered with by reason of the Engineer's failure to be present, the Contractor will be compensated for any resulting loss, and an extension of time will be granted, in the same manner as provided for in Section 8‑1.09, "Right of Way Delays," of the Standard Specifications.

32

Stiffness tests shall conform to the requirements in ASTM Designation:  D 790, except that the samples shall have a minimum length of 13 feet and the tests shall be performed on a 12‑foot span length at a crosshead motion of 1/4‑inch/min.  The stiffness shall be calculated using the secant modulus at the flexural strain of 0.010 inches/inch, and the stiffness and the yield stress in bending shall meet the minimum values specified in the following table:

	Cross Section

Size

(in)
	Stiffness

EI

(kips-ft2)
	Yield Stress in Bending

(psi)

	8 x 10 
	932
	4650

	8 x 12 
	883
	3775

	10 x 10
	1764
	3900

	10 x 12
	1830
	3625

	12 x 12
	2892
	3050

	These values are for the weak axis of rectangular sections.


33

If one sample fails to conform to the requirements specified herein, a retest shall be performed on an additional 2 samples selected by the Engineer.  If either sample in the retest fails to conform to the specified requirements, the entire production lot of plastic lumber represented by the samples will be rejected in conformance with the provisions in Section 6‑1.04, "Defective Materials," of the Standard Specifications.

34

Void Test Requirements

Prior to use in the work, 2 samples of each size from each lot of plastic lumber delivered to the jobsite, or a quantity of 100 cubic yards, or fraction thereof, of said plastic lumber, whichever is smaller, will be selected by the Engineer for void tests.

35

The samples will be examined by the Engineer for exterior voids first.  The exterior voids shall conform to the following requirements:

A.
The maximum dimension of any void at each exposed end shall not exceed one inch.

B.
The total number of voids with a maximum dimension greater than 1/4‑inch at each exposed end shall not exceed 4.

36

If a sample examined for exterior voids fails to conform to either requirement above, a retest shall be performed on an additional 2 samples selected by the Engineer.  If either sample in the retest fails to conform to either requirement, the entire lot of plastic lumber represented by the samples will be rejected in conformance with the provisions in Section 6‑1.04, "Defective Materials," of the Standard Specifications.

37

After passing the requirements above, the samples are to be cut into one foot long segments by the Contractor and examined for interior voids by the Engineer.  The cut sections of each segment shall conform to the following requirements:

A.
The maximum dimension of any void in a cut section shall not exceed 1/2‑inch.

B.
The total area of voids in a cut section shall not exceed 5 percent of the total cross-sectional area.

38

If a cut section examined for interior voids fails to conform to either requirement above, a retest shall be performed on an additional 2 samples selected by the Engineer.  If a cut section in the retest fails to conform to either requirement, the entire lot of plastic lumber represented by the samples will be rejected in conformance with the provisions in Section 6‑1.04, "Defective Materials," of the Standard Specifications.

39

Test results will be reported in writing to the Contractor within 14 days after receipt of the samples by the Engineer.  In the event the Engineer fails to provide the test results within the time allowed, and if, in the opinion of the Engineer, completion of the work is delayed or interfered with by reason of the Engineer's delay in providing the results, the Contractor will be compensated for any resulting loss, and an extension of time will be granted, in the same manner as provided for in Section 8‑1.09, "Right of Way Delays," of the Standard Specifications.

40

All samples for stiffness and void tests shall be furnished by the Contractor, at the Contractor's expense.

41

CONSTRUCTION

Plastic lumber shall be installed in conformance with the manufacturer's recommendations and these special provisions.

42

Plastic lumber shall be stacked on dunnage above ground so that it may be readily inspected and shall be stored and handled in a manner that will avoid damage, breakage, or other deformations.  The lumber shall be protected from the sun to prevent warping.

43

Plastic lumber shall be cut, beveled, drilled, counterbored, and otherwise fabricated in conformance with the manufacturer's recommendations, and as shown on the plans.  Fabrication shall be done in the manufacturer's facilities to the greatest extent possible.

44

Unless otherwise shown on the plans, holes for bolts in the plastic lumber shall be bored 1/8‑inch larger in diameter than the bolt to be placed.  Holes for lag screws shall be bored to a diameter in conformance with the manufacturer's recommendations.  Bolts and lag screw heads shall be recessed 1/2‑inch from the surface of the face of the plastic lumber fender or as shown on the plans.

45

Holes drilled through composite plastic lumber members shall be coated with a concrete sealant conforming to the manufacturer's recommendations.

46

Plastic lumber elements that are split, broken, warped, or otherwise damaged will be rejected and replaced at the Contractor's expense.

47

MEASUREMENT AND PAYMENT

Plastic lumber will be measured by the thousand foot board measure.  The quantity to be paid for shall be determined from nominal widths and thicknesses and the actual lengths of the pieces in the finished assembly as shown on the plans.

48
The contract price paid per thousand foot board measure for plastic lumber shall include full compensation for furnishing all labor, materials (including hardware), tools, equipment, and incidentals, and for doing all the work involved in furnishing and installing plastic lumber, complete in place, as shown on the plans, as specified in the Standard Specifications and these special provisions, and as directed by the Engineer.

