
GUIDELINES FOR MEASUREMENT OF RETROREFLECTIVITY

BY

HANDHELD RETROREFLECTOMETERS

The following guidelines are based on MoDOT Test Method T80 and ASTM D 6359-99.

These guidelines are to be used by MoDOT forces when determining the quality and remaining life of MoDOT pavement markings, both existing and newly applied. 

1.0 SCOPE.

This method describes the procedure for retroreflectivity inspections of pavement markings using a handheld retroreflectometer. 

1.1 Definitions

30-meter geometry.  The geometry of the instrument measurement, based on a viewing distance of 30 meters from an arbitrary passenger vehicle with an eye height of 1.2 meters and a single headlight mounting height of 0.65 meter in the same vertical plane and a pavement stripe directly ahead of the headlight.

Checkpoint Area.  The marking area to be evaluated within each zone of measurement.

Sample Size.  The number of measurements within a checkpoint area.    

Retroreflectivity.  The measure of the retroreflective quality of the pavement markings.  The unit of measure is expressed as millicandela per meter squared per lux or mcd/m2/lux.  

2.0 EQUIPMENT

2.1 The apparatus shall consist of a handheld 30-meter geometry retroreflectometer, such as the Mirolux 30 retroreflectometer or ART Stripemaster retroreflectometer..

3.0 PROCEDURE

3.1 For new pavement markings, take the pavement marking measurements between seven and fourteen days after application. Waiting seven days ensures that all excess glass spheres have been removed, and completing the measurements by fourteen days allow retest of the pavement marking within 45 days if the handheld retroreflectometer measurements are questioned due to operator or retroreflectometer concerns. 

3.2 For existing pavement markings, measurements may be taken any time the pavement markings are clean and dry.  After snow events, measurements shall not be taken until there has been a rain event that washes away all salt residue.  

3.3 Take all measurements in the sampling areas in the direction of traffic flow, except on the centerline of two-lane roads, then take the required number of measurements in each direction.  Measure both single and double lines, and apply the acceptance criteria for each line in both directions.

3.4 Because handheld retroreflectometers normally shoot a beam of light approximately 6-12 inches in front of the machine’s lens, locate the unit approximately 6-12 inches from the pavement marking to be read. 

3.5 When selecting a checkpoint for existing markings, care should be taken to find a section of pavement marking that is typical for the section of road.  Measurements should not be taken within close proximity of side roads, entrances or other areas where extreme wear of the pavement markings may occur.

4.0 SAMPLING  

4.1 Solid Longitudinal Lines. 
4.1.1 Road Lengths < 1000 Feet.   Randomly select one 300-foot section of pavement marking for testing.  Take measurements approximately every 15 feet along the pavement marking line.  Take a total sample size of 20 measurements.  
4.1.2 1000 Feet < Road Lengths < One Mile.  Break the roadway to be tested down into segments of equivalent lengths.  Keep the segment lengths as close as possible to 1000 feet, but the segments may be as small as 500 feet, as would be the case when the total roadway length to be tested is only 1001 feet long. Within each segment, randomly select one 300-foot section of pavement marking for testing.  Take measurements within the 300-foot sections of roadway approximately every 15 feet along the pavement marking line.  Take a total sample size of 20 measurements for each section.

4.1.3 One Mile < Road Length < Six Miles.  Checkpoint areas shall be taken at the start, midpoint and end zones of roads greater than one mile long.  Take measurements within each checkpoint with a sample size of 20 measurements taken every 15 feet within the check point.

4.1.4  Road Length > Six Miles.  Checkpoint areas shall be located at the start and end of the road and at intervals of every 3 miles within the length of road.  Take measurements within each checkpoint with a sample size of 20 measurements taken every 15 feet within the check point.  

4.2 Intermittent Longitudinal Lines. 
4.2.1 Road Lengths < 1000 Feet.  Take two measurements on 10 random intermittent pavement markings, giving a total sample size of 20 measurements.  Take measurements on each intermittent pavement marking at minimum 3 feet apart.  

4.2.2 1000 Feet < Road Lengths < One Mile.  Break the roadway to be tested down into segments of equivalent lengths.  Keep the segment lengths as close as possible to 1000 feet, but the segments may be as small as 500 feet, as would be the case when the total roadway length to be tested is only 1001 feet long. Within each segment, randomly select one 300-foot section of pavement marking for testing.  Within each 300-foot section, take two measurements on 10 random intermittent pavement markings, giving a total sample size of 20 measurements for each section.   Take measurements on each intermittent pavement marking at minimum 3 feet apart.

4.2.3 One Mile < Road Length < Six Miles.  Checkpoint areas shall be taken at the start, midpoint and end zones of roads greater than one mile long.  Two measurements shall be taken on each of 10 consecutive intermittent pavement markings for a total sample size of 20 measurements in each checkpoint.  The random measurement on a intermittent marking shall be separated by at least 3 feet.

4.2.4  Road Length > Six Miles.  Checkpoint areas shall be located at the start and end of the road and at intervals of every 3 miles within the length of road.  Within each checkpoint two measurements shall be taken on each of 10 consecutive intermittent pavement markings for a total sample size of 20 measurements. 

4.3 Legends, Symbols, Pedestrian Crossing, Etc.

4.3.1 Legends.  Take three measurements in each letter in the direction of travel.  Use the average (mean) value to determine acceptance.

4.3.2 Symbols or Transverse Lines.  Take three measurements on each symbol or transverse line that is 7.5 feet or less in height or length. Take six measurements on each symbol or transverse line that is greater than 7.5 feet in height or length.  Use the average (mean) value to determine acceptance.

4.3.3 Pedestrian Crossings.  Select three random stripes and take six measurements in each of the selected stripes.  Use the average (mean) value to determine acceptance.

5.0 ACCEPTANCE

5.1 At each checkpoint, the average of the 20 sample readings shall be calculated.  This is the average sample reading. 

5.2 The number of average sample size readings below the figures in the following table will be used for acceptance or rejection. 

5.3 For cases in which three to six sample size measurements are taken, calculate the average.  If the average falls below the minimum required value, reject the pavement marking.

5.4 For cases in which 20 sample size measurements are taken for a segment of roadway, if 17 or more of the average sample readings are above the minimum value required, accept that segment of pavement marking.  If four or more readings within a segment are below the minimum value required, the markings are rejected.

	Pavement Marking Acceptance Table

	
	Yellow
	White

	New Markings
	225
	300

	Existing Markings
	125
	150

	Existing Markings expected to last another winter
	175
	200
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