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Subsection 908.03-Permanent Steel Bridge Deck Forms; Delete ASTM A446 and A525, and 
Replace with A653 
 
Subsection 908.03(C) First paragraph. Change to read as follows: 
 
All high strength bolts, nuts and washers shall be certified to have met the specified tests 
identified in their individual ASTM Specification designations, both as individual components, 
and as assemblies (Bolts, Nuts, and Washers). 
 
Subsection 918.08: Replace entire section, with the following: 
 
 The marking material shall be prefabricated plastic consisting of white or yellow 
pigmented plastic with reflective glass spheres uniformly distributed throughout the entire cross 
sectional area and shall be capable of being affixed to bituminous or Portland cement concrete 
pavement by either a pressure sensitive pre-coated adhesive or liquid contact cement. The 
material shall be provided complete in a form that will facilitate rapid application and protection 
during shipment and storage. Solvents, adhesives and necessary equipment for proper application 
for life shall be in accordance with manufacturer's instructions. The material shall be 
manufactured and packaged in such a manner to permit storage at normal shelf temperatures for 
periods of up to one year after purchase. Contact cements, where used, shall have a shelf life of 6 
months. The material shall mold itself to pavement contours, breaks, faults, and the like by 
action of traffic at normal pavement temperatures. The material shall have resealing 
characteristics so that it will fuse with itself and with previously applied marking materials of the 
same composition under normal conditions of use. 
Prefabricated legends and symbols must conform to the applicable shapes and sizes as outlined 
in the Manual on Uniform Traffic Control Devices for Streets and Highways. These pavement 
markings shall be on the Department’s QPL. 
 
Materials:  The marking material shall be a 60 mil (1.50 mm) retroreflective pliant polymer 
conforming to the following requirements. The retroreflective pliant polymer pavement marking 
film shall consist of a mixture of high quality polymeric materials and pigments with 1.50 
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minimum refractive index glass spheres uniformly distributed throughout its cross sectional area, 
and with a reflective layer of beads bonded to the top surface. Composition shall be as follows: 
 
    Material    Min. % by Weight 
 
    Resins & Plasticizers    20 
    Pigments     30 
    Graded Glass Beads    33 
 
This material shall be capable of adhering to asphaltic or Portland cement concrete, by means of 
a pressure sensitive, pre-coated adhesive, or by a liquid contact cement applied at the time of 
installation. 
 
Tensile Strength. The film shall have a minimum tensile strength of 40 psi (275 kPa) of cross 
section when tested according to ASTM D 638. A sample 6 x 1 x 0.06 in.(150 x 25 x 1.5 mm) 
shall be tested at a temperature between 70° and 80° F(21 to 27° C) using a jaw speed of ¼ in.(6 
mm) per minute. 
 
Elongation. The film shall have a minimum elongation of 75% when tested according to ASTM 
D 638. 
 
Plastic Pull Test. A test specimen made the same size as described under “Tensile Strength” 
above shall support a dead weight of 4 lbs. (1.8 kgs.) for not less than 5 minutes at a temperature 
between 70 and 80° F (21 to 27° C). 
 
Pigmentation. The pigments shall be selected and blended to provide a marking film that is 
white or yellow conforming to standard highway colors through the expected life of the film. 
 
Pigments. Sufficient titanium dioxide pigment meeting Federal Specification TT-P-442 shall be 
used in white markings to insure a dense opaque marking. Pigments shall include titanium 
dioxide for white plastic and C. P. medium chrome yellow for yellow plastic. 
Sufficient medium chrome yellow pigment meeting Federal Specification TT-P-346b, Type 111, 
shall be used to insure a durable finished color that complies with 
Highway Yellow Color Tolerance Chart and matches Chip 33538 of Federal Standard 595. The 
yellow plastic shall have a minimum of 18% pigment as chrome yellow. 
 
Glass Beads. The glass beads shall be American made, colorless and have a minimum index of 
refraction of 1.50 when tested using the liquid oil immersion method. The size and quality of the 
beads will be such that performance requirements for the retroreflective pliant polymer film shall 
be met. 
The film shall have a glass bead retention quality such that when a 2 x 6 in. (50 x 150 mm) 
sample is bent over a 1/2 in. (13 mm) diameter mandrel, with the 2 in. (50 mm) dimension 
perpendicular to the mandrel axis, microscopic examination of the area on the mandrel shall 
show no more than 10% of the beads with entrapment by the binder of less than 40%. 
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Skid Resistance. The surface of the retroreflective pliant polymer shall provide a minimum skid 
resistance value of 35 BPN when tested according to ASTM E 303. 

 
Color: The color of the white thermoplastic material shall be pure white and conform to 

Federal standard 595-17778.  The color of the yellow thermoplastic material shall 
conform to Federal Standard 595-33538 and meet the following chromaticity 
specifications. 

 
 
 

X and Y coordinates shall fall in an area bordered by these coordinates: 
 

        X 0.470 0.510 0.490 0.537 
Y 0.455 0.489 0.432 0.462 

 
Reflectance.  The white and yellow markings shall have the following minimum initial 
retroreflectance values as measured in accordance with the testing procedures of ASTM D 4061.  
The photometric quantity to be measured shall be specific luminance (SL) and shall be expressed 
as millicandelas per square foot per footcandle. 
 
 White Yellow 
 
 Entrance Angle 86.0  86.5 86.0  86.5 

Observation Angle 0.2 1.0 0.2  1.0 
 Specific Luminance 500  300 400  175 
 
 
Thickness. The retroreflective pliant polymer film without adhesive shall be supplied in a 
standard thickness of 60 mils (1.5 mm).  
 
Performance. The retroreflective pliant polymer, when applied according to the 
recommendations of the manufacturer, shall provide a neat, durable marking that will not flow or 
distort due to temperature if the pavement surface remains stable. The pliant polymer shall 
provide a cushioned resilient substrate that reduces bead crushing and loss. The film shall be 
weather resistant, and through normal traffic wear shall show no appreciable fading, lifting or 
shrinkage throughout the useful life of the marking. It shall also show no significant tearing, roll 
back or other signs of poor adhesion. 
 


