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More than 70% of Korean Peninsula is consisted of mountains, so that lots of roads, rail-roads and tunnel,
which play a pivotal role in the industry activity, are existed along the rock-slope and in the rock-mass. Thus,
it is urgent that integration of management system through the optimum survey and design of rock-slope
excavation, proper stabilization method and database of rock-slope. However, conventional methods have
shortcoming with the economy of survey time and human resources, and the overcome of difficulties of
approach to the in-situ rock-slope. To overcome the limitation of conventional method, this paper proposed
the development of remote measurement system using Terrestrial Laser Scanning System. The method
using Terrestrial 3D Laser Scanning System, which can get 3D spatial information on the rock-slope and2)Dept.
Geosystem Engineering, Kangwon National University, Korea tunnel, has an advantage of reduction of
measurement time and the overcome of difficulties of approach to the in-situ rock-slope/dam/tunnel. In
the case of rock-slope, through the analysis of 3D modeling of point-cloud by Terrestrial Laser Scanning
System, orientation of discontinuity, roughness of joint surface, failure shape and volume were successively
achieved. in the case of tunnel face, through reverse-engineering, monitoring of displacement was possible.

Terrestrial Laser Scanning System, Discontinuity in rock-mass, orientation, roughness, point-cloud,
displacement, reverse design, dam, tunnel, slope
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Fig. 1 Time-Of-Hight Method.
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Fig. 2 Triangulation Method.
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(a) before transformation

(b) after transformation

Fig. 4 Orientation dignment by box-reference system.
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Table 1 The measurement comparison by clino-compass and | aser scanning.

Clino-compass Laser Scanner System Difference
Number
Dip Dip-dir Dip Dip-dir Dip Dip-dir
1 80 178 82 175 -2 3
2 85 205 85 204 0 1
3 89 190 84 192 5 -2
4 85 172 85 175 0 -3
5 82 180 87 177 -5 3
6 84 212 85 207 -1 5
7 85 172 85 173 0 -1
8 85 180 8l 180 4 0
10 85 180 83 175 2 5
11 20 125 18 120 2 5
12 20 160 19 155 1 5
14 62 164 62 162 0 2
15 80 110 83 108 -3 2
16 6 85 59 80 1 5
17 55 82 57 81 -2 1
18 85 195 84 194 1 1
19 87 205 86 204 1 1
20 85 205 86 206 -1 -1
21 80 185 78 182 2 3
22 85 180 83 176 2 4
24 85 105 80 107 5 -2
25 85 200 84 200 1 0
26 85 180 86 179 -1 1
27 85 176 87 177 -2 -1
28 60 155 64 152 -4 3
Mean 17 21
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Fig. 9 The results of 3D modeing.

Fig. 10 The classification of divergent fault at the fault2.
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Fig. 11 Theresultsof measurement ondirection at thefault2.
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Fig. 12 Patton's law for joint shear strength.
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Table 2 Corré ation between JRC vs Z,.

step(cm) JRC 7k
0.01 JRC=24.58+35.41xlogZ,
0.07 JRC=25.75+25.04%logZ,
0.14 JRC=26.50+21.20xl0gZ>
0.21 JRC=27.45+21.60xl0gZ>
0.3 JRC=25.10+19.36xlogZ,
0.6 JRC=29.18+20.67xlogZ,
1.8 JRC=28.00+16.31xlogZ>
3.6 JRC=35.80+18.23xl0gZ>
5 JRC=22.71+8.850x%l0gZ,
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Fig. 13 The diagram used to define statistical parametersfor
ajoint surface profile.
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Fig. 15 The measurement of roughness.
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Z> = 0.027

Table 3 The results of heterogeneous measurement of roughness.
=2l AA7] profile
L =73
P Z> = 0.026
JRC = 6.8
3 m Z2 = 0.025
JRC = 6.6
4 |\__/___ﬂ“/_—_x__ﬁ_ﬁ__ﬁ| Z, = 0.020
JRC = 49
JRC = 5.7
-————— | Z, = 0.016
= JRC = 3.0
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H}-3k JRC
000 73
030 63
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090 49
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Fig. 18 The cross-sections of rock-slope.

Vol.9 No. 1



2% B4 HUFARY o] G wHs
A Wskshs 9] glo A 1 Fa4ol B8 Z)
= Zo] Aplo| ], erukgate] Fag Hopel Hdel
b HohE BA) AT 5 EY el b Beke
somy A0 $ES PATILA BrHERAM
7]12A1L, 2004).

_.
-

N ¢

-L‘O

o &

AT 33 Fol A 2792 o §5to] B
o W7} A AL A7 EFo] mhE A
A H 34 WSS 23 uleh ATAGL 38

ikt 24 FAE EolekFig. 21).

(1) B2 BPge] A7ho] 2 33 W) 57

ATAGE FALE g $REOT Fg. 294

& viof Ak W F 27 & siston, 2ol 4
of g RS Eupr} of @ R Holth HAWYY 3
A4 309 AA1E T 4 AR, 2 WA 00

11.2m

B.1m
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Fig. 23 Matching Algorithm.

Fig. 24 Displacement between scannings: (&) 1st scanning (00:20~02:05), (b) 2nd scanning (02:10~04:00), (c) 3rd scanning

(04:30~05:30).
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