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Analysis of Random Properties for JRC using Terrestrial LiIDAR
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Joint roughness is one of the most important parameters in analysis of rock slope stability. Especially in probabilistic
analysis, the random properties of joint roughness influence the probability of slope failure. Therefore, a large dataset on
joint roughness is required for the probabilistic analysis but the traditional direct measurement of roughness in the
field has some limitations. Terrestrial LIDAR has advantagess over traditional direct measurement in terms of cost and
time. JRC (Joint Roughness Coefficient) was calculated from statistical parameters which are known from quantitative
methods of converting the roughness of the material surface into JRC. The mean, standard deviation and distribution
function of JRC were obtained, and we found that LiDAR is useful in obtaining large dataset for random variables.
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Fig. 1. Terrestrial LIDAR.
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Table 1. Equipment used in fieldwork.

item specification ea
LiDAR LMS-Z360i 1
Schmidt hammer Proceq L-type 1
clinocompass sowasoki

HW Laptop Parasonic TOUGHBOOK 2
power generator SHX1000 Digi wave generator 1
camera Cannon EOS 20D 1
control point Bireflex-target 30

Data Processing Riscan-Pro Processing 1

SW
Program Rapidform XOR3 1
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Fig. 2. Point cloud acquisition process.

Fig. 3. Bireflex-type target and fine scan process.

Fig. 4. Point cloud alignment.
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Fig. 5. Photograph of slope2 and point cloud.

Fig. 6. Photograph of slope2 and point cloud.
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Table 2. Slopel point cloud.

time resolution points

(min) (deg) (millony POSHOM

item ea

control point 12 60  NA NA  bench of slope

post 1 30 002 1.1 opp. side of slope
scanning pos2 1 25  0.02

pos3 1 35 002

1.4 opp. side of slope
1.2 opp. side of slope
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Table 3. Slope2 point cloud.

time resolution points
(min) {deg) (millon)

control point 14 40 NA NA

tem position

bench of slope

pos]l 1 25 0.01 3.2 opp. side of slope

pos2 1 15  0.02 1.4
scanning
pos3 1 20 002 14

right side of slope
middle of slope

posd 1 15  0.02 1.4 left side of slope
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Fig. 8. Noise and redundancy filtering.
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Fig. 10. Slopel DSM and section profile.

Fig. 11. Slope2 DSM and section profile.
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Fig. 12. Goodness of fit test.
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D, = max|Fx(x;)-S,(x;) 6))

where, Fy(xi): theoretical CDF of assumed distribution

S,(xi) : CDF of observed ordered samples

Observed
CDF

Theoretical COF

[

X

Fig. 13. K-S test (Haldar and Mahadevan, 2000).

0, x<x;

Sx)= M, <x<x,., @
n

1, x2x,

where, m : ranking no. of odered samples,

n: sample size
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where, D,: tabulated value @o,

o : significance level
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72: 72718714 RMS

JRC=1.61(4,)—2.49 ®

where, Ai:average micro i angle
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Fig. 14. Statistical parameters.
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Fig. 16. JRC(Z2) and JRC(AI) extraction over the section profile using statistical parameters.
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Fig. 18. Slopel JRC(Z2) histogram.
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Fig. 19. Slopel JRC(AI) histogram.
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Fig. 20. Slope2 JRC(Z2) histogram.
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Fig. 21. Slope2 JRC(AI) histogram.
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Fig. 24. Slope2 JRC(Z2) K-S test.
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