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1. SCOPE

1.1 This method describes the apparatus and procedure used to determine the luminance
characteristics of portable changeable message boards (PCMB) and arrow boards.

1.2 The values given in parentheses (if provided) are not standard and may not be exact
mathematical conversions. Use each system of units separately. Combining values from
the two systems may result in nonconformance with the standard.

2. APPARATUS

2.1 Luminance meter, Minolta LS-100 or equivalent, capable of peak intensity measurement,
without color correction, units of cd/m? preset calibration, and absolute measuring mode.

2.2 Tripod, with height and level adjustment and mount for luminance meter.
2.3 Surveyor’s transit.

24 Carpenter’s levels, 9 in. (0.23 m) and 24 in. (0.60 m).

25 Plumb bob.

2.6 Straightedge, 8 ft. (2.4 m).

2.7 Tape measure.

2.8 Lantern, battery-powered.

3. PROCEDURES

3.1 Setting Up Test Deck for Arrow Board:

3.1.1 Mark a spot on the pavement as the initial reference point.

3.1.2 Set up the surveyor’s transit directly above the initial reference point.
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3.1.3 Using the tape measure, determine the height above ground level of the transit and record
the value.

3.14 Using the tape measure, measure a 500-ft. (150-m) distance from the initial reference

point and mark a spot on the pavement as the 500-ft. (150-m) reference point.

3.1.5 Using the transit, determine the difference in ground levels at the initial reference point
and at the 500-ft. (150-m) reference point and record the value.

3.1.6 Using the transit and the tape measure, establish and mark on the pavement, at the 500-ft.
(150-m) reference point, a 12-ft. (3.5-m) line perpendicular to the line between the two
reference points.

3.2 Setting Up Arrow Board:

3.21 Position the trailer near the 12-ft. (3.5-m) line.

3.2.2 Lower the stabilizer bars and the leveling jacks.

3.2.3 Level the trailer by adjusting the leveling jacks and stabilizer bars using the 24-in.
(0.60-m) carpenter’s level.

3.24 Remove the locking pins.

3.25 Raise the arrow board by turning the winch.

3.2.6 Secure the arrow board in the upright position using the locking pins.

3.2.7 Using the straightedge and the 24-in. (0.60-m) carpenter’s level, align the front of the

arrow board with the 12-ft. (3.5-m) line so that the face of the arrow board is directly
above and parallel to the 12-ft. (3.5-m) line.

3.2.8 Ensure that the trailer is level using the 24-in. (0.60-m) carpenter’s level.

3.29 Select the desired function using the selector knob on the controller.

3.3 Setting Up Luminance Meter:

3.3.1 Extend the legs of the tripod by loosening the lock nuts one-half turn and allowing the

legs to slide out. Position the tripod so that the meter aperture will be directly above the
initial reference point using the plumb bob. Using the previously recorded value for the
difference in ground levels at the initial reference point and the 500-ft. (150-m) reference
point, adjust the length of the tripod legs so that the meter aperture will be at the same
height as the center of the face of the arrow board. Tighten the lock nuts.

3.3.2 Using the 9-in. (0.23-m) carpenter’s level, adjust the legs and the platform angle until the
platform is level.

3.3.3 Secure the meter to the platform so that the aperture is above the center of the platform,
and the luminance meter is level and aimed directly at the center of the arrow board.
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3.34 Set the calibration switch to “PRESET.”

3.35 Set the measuring mode switch to “ABS.”

3.3.6 Set the response switch to “FAST.”

3.3.7 Turn on the meter by setting the power switch to “ON.”

3.3.8 Check the display to ensure that the meter is in peak mode. If not, hold down the F switch
and press “PEAK/CONT.”

3.3.9 Remove the lens cap from the meter.

3.3.10 Using the handle attached to the platform, aim the meter towards the arrow board.

3.3.11 [lluminate the arrow board with the battery-powered lantern, placing the lantern on the
pavement about 10-20 ft. (3—6 m) in front of the arrow board.

3.3.12 Look through the viewfinder and adjust the aim, until centering the arrow board in the
measurement ring, and make sure focus is set on infinity.

3.3.13 Tighten the lock nuts so that the platform is stationary.

3.3.14 Shut off the lantern.

3
- »

Meter is level and aimed at the center of the arrow board.

Meter aperture is 500 ft. (150 m) from the face of the arrow board.

Figure 1—Diagram of Test Setup
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Measuring Luminance of Arrow Board:

Take a background measurement by pressing and holding the trigger for 1 min.
Record the results on the test sheet.

Turn on the arrow board and wait at least 1 min. before taking measurements.
Press and hold the trigger for 1 min.

Record the results on the test sheet.

Repeat Sections 3.4.4 and 3.4.5 two times to obtain three measurements.

Record the average value of the three measurements.
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3.5 Setting Up Test Deck for PCMB:

3.5.1 Position the trailer near the 12-ft. (3.5-m) line.

3.5.2 Lower the leveling jacks.

3.5.3 Level the trailer by adjusting the leveling jacks using the 24-in. (0.60-m) carpenter’s
level.

3.54 Using the straightedge and the 24-in. (0.60-m) carpenter’s level, align the face of the
PCMB with the 12-ft. (3.5-m) line on the pavement so that the face of the PCMB is
directly above and parallel to the 12-ft. (3.5-m) line.

3.5.5 Ensure that the trailer is level using the 24-in. (0.60-m) carpenter’s level.

3.5.6 Extend the legs of the tripod by loosening the lock nuts one-half turn and allowing the
legs to slide out. Adjust the length of the tripod legs so that the meter aperture will be at
approximately the same height as the center of a character module on the PCMB. Tighten
the lock nuts. Secure the meter to the platform.

3.5.7 Position the meter on the line between the initial reference point, and the 500-ft. (150-m)
reference point. Aim the meter at the center of the character module. Move the meter
along the line until centering the center row of elements in the measurement ring, and
centering the middle five elements of the center column in the measurement ring.

3.5.8 Using the plumb bob, mark a spot on the pavement, on the line between the reference
points and directly beneath the meter aperture, as the PCMB reference point.

3.5.9 Using the transit and the tape measure, establish and mark on the pavement, at the PCMB
reference point, a 12-ft. (3.5-m) line perpendicular to the line between the reference
points, as the PCMB line.

3.5.10 Using the transit, determine the difference in ground level between the PCMB line and

the 12-ft. (3.5-m) line, and record the value.

CONSTRUCTION DIVISION 4-6 EFFECTIVE DATE: NOVEMBER 2004



PHOTOMETRIC TEST OF PORTABLE CHANGEABLE MESSAGE BOARDS
AND ARROW BOARDS

TXDOT DESIGNATION: TEX-880-B

Figure 2—Diagram of Meter Measurement Ring Centered on Character Module
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Setting Up Luminance Meter:

Extend the legs of the tripod by loosening the lock nuts one-half turn and allowing the
legs to slide out. Position the tripod so that the meter aperture is directly above the PCMB
line, aimed directly at the center of the character module, and perpendicular to the face of
the PCMB by using the plumb bob, the tape measure, and the previously recorded values
for the difference in ground levels of the 12-ft. (3.5-m) line and the PCMB line. Tighten
the lock nuts.

Secure the meter to the platform so that the aperture is above the center of the platform
and the meter is level and aimed directly at the center of the character module.

Set the calibration switch to “PRESET.”

Set the measuring mode switch to “ABS.”

Set the response switch to “FAST.”

Turn on the meter by setting the power switch to “ON.”

Check the display to ensure that the meter is in peak mode. If not, hold down the F switch
and press “PEAK/CONT.”

Remove the lens cap from the meter.

CONSTRUCTION DIVISION 5-6 EFFECTIVE DATE: NOVEMBER 2004



PHOTOMETRIC TEST OF PORTABLE CHANGEABLE MESSAGE BOARDS
AND ARROW BOARDS

3.6.9

TXDOT DESIGNATION: TEX-880-B

Look through the viewfinder and adjust the aim until centering the character in the
measurement ring as shown in Figure 2.

3.6.10 Tighten the lock nuts so that the platform is stationary.

3.7 Measuring the Luminance of PCMBs:

3.7.1 Take a background measurement by pressing and holding the trigger for 1 min.

3.7.2 Record the result on the test sheet.

3.7.3 Turn on the PCMB. Using the controller, select a sequence that continuously activates
every element in the character module. Wait at least 1 min. before taking measurements.

3.7.4 Press and hold the trigger for 1 min.

3.75 Record the results on the test sheet.

3.7.6 Repeat Sections 3.7.4 and 3.7.5 to obtain three measurements.

3.7.7 Record the average value of the three measurements.

4. CALCULATIONS

4.1 Calculate the peak intensity of arrow boards in candelas:
Peak Intensity = Average Luminance x 5.56

4.2 Calculate the peak intensity of PCMBs in candelas:

2
Peak Intensity = Average Luminance x [tan (%) x3.14}

Where:
D = distance between the 12-ft. (3.5 m) line and the PCMB line.
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