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Development of Profilometer for Profile Measurement and Severity
Analysis of Unpaved Test Courses

Jin Saeng Yang, Sang Ho Lee’, Sang Hwa Goo™ and Cheol Hoon Bae’

ABSTRACT

The vibration environment essentially companied by vehicle operation on the ground is determined by the
shape of road surface, which is called profile. This paper focuses on development of a profile and severity
measurement system for unpaved test courses. In general, the profile and severity of unpaved road is an
important issue in the reliability of endurance test. In order to measure unpaved road profile and severity, it is
necessary to develop a profilometer system. The developed profilometer system is composed of data processing
computer, power unit, air compressor and sensors(encoder, vertical gyro and laser displacement) This paper
presents the measuring system configuration, measurement principle of road profile and analysis method of road
characteristics used at CPG(Changwon Proving Ground) for this purpose.
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Fig. 6 Trace of laser displacement sensor
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Table 2 Geometric mean and limits of the displacement PSD for different classes of roads as
a function of the octave bands
Road | Gang Octave centre spatial frequency, n. (cycle/m)
Class | 1* ' | 00078 0.0156 0.0312 0.0625 0.125 0.25 0.5 1 2 4
A Mean 2621 655 164 41.0 10.2 2.56 0.64 0.16 0.04 0.01
Upper 5243 1311 328 81.9 20.5 5.12 1.28 0.32 0.08 0.02
Lower 5243 1311 328 81.9 20.5 5.12 1.28 0.32 0.08 0.02
B Mean 10486 2621 655 163.8 41,0 10.24 2.56 0.64 0.16 0.04
Upper | 20972 5243 1311 3217 81.9 20.48 5.12 1.28 0.32 0.08
Lower | 20972 5243 1311 3217 81.9 20.48 5.12 1.28 0.32 0.08
c Mean | 41943 10486 2621 655.4 163.8 40.96 10.24 2.56 0.64 0.16
Upper | 83886 20972 5243 1310.7 32137 81.92 20.48 512 1.28 0.32
Lower | 83886 20972 5243 1310.7 3217 81.92 20.48 5.12 1.28 0.32
D Mean | 167772 41943 10486 2621.4 655.4 163.84 40.96 10.24 2.56 0.64
Upper | 335544 83886 20972 5242.9 13107 327.68 81.92 20.48 5.12 1.28
Lower | 335544 83886 20972 52429 13107 327.68 81.92 20.48 5.12 128
E Mean | 671089 | 167772 41943 104858 | 26214 655.36 163.84 40.96 10.24 2.56
Upper | 1342177 | 335544 83886 | 209715 | 52429 | 131072 | 327.68 81.92 20.48 5.12
Lower | 1342177 | 335544 83886 | 209715 | 52429 | 131072 | 327.68 81.9 20.48 5.12
F Mean | 2684354 | 671089 | 167772 | 41943.0 | 104858 | 2621.44 | 65536 163.84 40.96 10.24
Upper | 5368709 | 1342177 | 335544 | 83886.1 | 20971.5 | 5242.88 | 131072 | 327.68 81.92 2048
Lower | 5368709 | 1342177 | 335544 | 83886.1 | 209715 | s5242.88 | 1310.72 27.68 81.92 2048
G Mean | 10737417 | 2684354 | 671089 | 167772.1 | 41943.0 | 1048576 | 262144 | 655.36 163.84 40.96
Upper | 21474834 | 5368709 | 1342177 | 3355443 | 83886.1 | 20971.52 | 5242.88 | 131072 | 327.68 81.92
y | Lower | 21474834 | 5368709 | 1342177 | 335544.3 | 83886.1 | 2097152 | 5242.88 | 131072 | 327.68 81.92
Mean | 42949668 | 10737417 | 2684354 | 671088.6 | 167772.1 | 41943.04 | 10485.76 | 2621.44 | 655.36 163.84
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Fig. 18 PSD of D task road for Y area
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Fig. 19 PSD of Ist task road for J area

Table 3 Comparison of road severity

task road low freq. | med. freq. | high freq.
cross-country F G F E F
M-3rd arca F G F G E F
S-1st area F G G H F G
Y-D area G G F G
J-1st area E F E F D E
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