**   USE IN CONJUNCTION WITH STORED SPECIFICATION 708WPM.   **
(709DCPM, 02/13/19)
SECTION 709 -
DUAL COMPONENT PAVEMENT MARKINGS:

709‑2.02(J)


Retroreflectance: of the Standard Specifications is revised to read:

All white and yellow pavement marking materials shall have the following minimum retroreflectance values when measured by the Department, in accordance with ASTM E1710 within 30 days of application, but no sooner than three days after application to the roadway surface.  Retroreflectance readings should be performed in accordance with Subsection 709-3.03(B).

	Product
	Retroreflectance (Millicandelas)

	White
	200

	Yellow
	150


Additionally, all white and yellow markings placed in the field shall also exhibit the same minimum retroreflectance values 30 days after application to the roadway surface. Markings not complying shall be removed and replaced at no additional cost to the Department.

709‑2.03

Glass Beads: the second paragraph of the Standard Specifications is modified to add:
Heavy metal concentration in glass beads shall conform to the requirements of Subsection 708-2.02(B)(6) of the specifications.

709‑3.03

Sampling and Testing of In-Place Dual Component Pavement Marking Material: is hereby added to the Standard Specifications:
(A) Thickness Testing:

Random spot checks of the dual component pavement marking thickness will be made by the Engineer to ensure conformance with the required criteria.  Suggested spot check procedures include the following:

Wet:


Thickness can be field tested immediately after the dual component marking is applied on a metal sample plate. The thickness will be tested using a wet film thickness gauge. The device shall be inserted into the wet dual component markings to the depth of the metal and visually noted. The manufacturer’s directions for use of the gauge shall be followed. The plate should remain in place and not be moved before thickness testing is completed.

Dried:

Thickness can be field tested by placing a small flat sheet of metal or duct tape with a known thickness immediately ahead of the striping apparatus.  After striping, remove the sample and use a suitable measuring device, such as a caliper or micrometer, to determine the thickness of the dried marking.

Thickness will be tested at a minimum of two locations, randomly selected in any given mile, using the “Dried” method.  The thickness measurement includes glass beads. Thickness sampling locations do not require reapplication over the gaps created when removing tape/plate.

Thickness will be measured with a digital caliper capable of measuring to the nearest thousandth of an inch.

(B) Retroreflectance Testing:

The Department will notify the contractor 72 hours prior to testing. Retroreflectance testing will be performed every 0.2 mile, with four readings taken at each location.  The four readings will be taken randomly within a 10 foot section.  The average of the four readings shall be the result for that location.  Should the average of these readings not meet the required retroreflectance values, a second test of four readings will be performed 50 foot forward from the failing test.  The higher average value of the two tests will determine the results for that location.  The Department will provide raw test results to the contractor.

Retroreflectance testing will be performed in the direction of traffic.  On roadways where yellow stripes separate opposing traffic, testing is done in both directions (two locations per 0.2 miles, one in each direction). 

Transverse and symbol markings will not be subject to retroreflectance testing.

Longitudinal lines less than 0.2 miles (such as 12 inch white turn lanes), regardless of length, must be tested.  A single test of four readings shall be taken at the approximate midpoint of each line.  Should the average of these readings not meet the required retroreflectance values, a second test of four readings will be performed at the approximate half way point between the midpoint and the end.  The higher average value of the two tests will determine the results for that location.

All markings that fail to meet these minimums will require reapplication and retesting of striping materials.  Reapplication shall start from the location of a passing test, across the failure area(s), to the next passing test location.  For dual component sections applied on asphalt determined to be deficient in retroreflectance, a second application of 20 mils shall be applied.  The reapplication does not require removal of the deficient section.  For dual component applied on both PCCP and concrete bridge decks that are determined to be deficient in retroreflectance, the failing application shall be removed and reapplied.

Depending on the extent of failing pavement markings, it may not be practical to retest with the reflectometer.  In that case, the Department may perform a visual nighttime inspection.  If the striping appears as bright as or brighter than the adjacent striping that meets the required retroreflectance, the Engineer may accept the reapplication.  

Should retests for the reapplication of dual component pavement markings fail to meet the required minimum retroreflectance, the contractor shall remove the entire stripe down to the road surface.

709-4

Method of Measurement:  of the Standard Specifications is revised to read:
Dual component white and yellow longitudinal pavement markings, and transverse markings such as cross-walks and stop bars, will be measured by the linear foot along the center line of the pavement stripe, and will be based on a 4-inch wide stripe. Skips in dashed lines will not be included in the measurement. Measurement for striping with a plan width greater or less than the basic 4 inches, as shown on the plans or directed by the Engineer, will be made by the following method: 
	Plan Width of Striping, (inches) x Linear Feet

	4 (inches)


Double marking lines, consisting of two 4-inch wide stripes, will be measured as two individual marking lines. Crosswalk lines, stop bars, stop lines, gore lines, cross hatch lines, chevron lines and railroad marking transverse lines will be measured for centerline length and adjusted for widths other than 4 inches, as defined above. 
Dual component pavement marking symbols, such as a diamond, or single, double, or triple arrow, will be measured by the unit applied. Each pavement symbol, as shown on the plans, will be considered a unit.
Dual component pavement marking legends, defined as a complete letter grouping such as "SCHOOL," "XING," "STOP," “RR,” or "ONLY," will be measured by each unit applied. Each pavement legend, as shown on the plans, will be considered a unit. 
No separate measurement or payment will be made for cleaning the surface, including sweeping and high-pressure air spray; or for calibration of the bead and paint application rates; or for disposal of excess materials, cleaning fluids, and empty material containers; the costs being considered as included in the contract items.
Removal of curing compound from new Portland cement concrete pavement will be measured along the centerline of the line of curing compound being removed or by the unit each for symbols and legends, as appropriate. Measurement of a line of removal of curing compound will be based on a 4-inch wide line, and shall be measured by the linear foot, and in accordance with the items of work established in the bid schedule.  Measurement for lengths of removal of curing compound with a plan width greater than 4 inches as shown on the plans or directed by the Engineer will be made by the same method and then adjusted by the following factor:

	Plan Width (inches) x Linear Feet

	4 (inches)


The plan width will include an extra 4 inches – 2 inches on each side – beyond the plan width of pavement marking and will be based on a continuous length of pavement marking lines unless indicated on the project plans.

The cost for abrasive-blasting and grinding existing markings, not including temporary paint or tape lines, shall be paid for under separate items. No separate payment will be made for removing temporary paint or tape lines, the cost being considered as included in contract items.
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