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Application of a terrestrial laser scanner to the study
of rockfall monitoring

WANG Zilong PEI Xiangjun DONG Xiujun WEI Xiaojia MENG Minghui
( State Key Laboratory of Geohazard Prevention and Geoenvironment Protection Chengdu University
of Technology ChengDu Sichuan 610059 China)

Abstract: High risk dangerous rocks occur widely in alpine gorge region specifically in seismic disastrous
area. The regular deformation monitoring aims at the dangerous rocks which have already deformed or have
deformation evidence and detects the spot displacement. It cannot early warn the risk of unknown rock and
cannot catch the rock mass holistic deformation characteristics. With the help of three-dimensional laser
scanning technology the non-contact surveying can quickly get high precision dense slope entity spot cloud
data from different period. This paper takes the Shaziba dangerous rock as an example and explains the
technical application on dangerous rock. A new idea of detection aiming at slump and rockfall for these two

different failure mode is put forward: (1) quantification of the slump scale and thickness by 3D image in

combination of the rainfall to get the relationship between the slump deformation and accumulated rainfall
(2) statistical analysis of the rockfall scale and distribution to make prediction to dangerous region.

Keywords: three-dimensional laser scanning technology; unstable-rock; monitoring; slump; rockfall

“S.127 “4.207

20150407, 1 2015-06-18
: (41302240)
(1990 -) N N o E - mail: wangzhilong_@ 126. com



1 <125+

<GPS,
5~6
AH=150 m
1
Fig.1 Bird s-eye view of the unstable rock in Shaziba
1
2
1.1 Fi
g.2 Slump and rockfall
7—8
( Do
150 3~5d 5d. 45 d
340° ~
20° £5° ~10°
0.5~2 cm 0.5~1 ms, .
255°
/72° 5~8m 1~3cm 0.5~1 m;
32° ,.85° 2~6m
1 cm 0.5~1 mo
0.3~3m
( 2) . 3 2014 6 25 1 So
65 m 350 450 Fig. 3 First scanning image S,(2014/6/25)
° 4
1.2
RIEGLVZ4000 22 /
1 mm <15 mm 2



*126-

2016
15000  dif
o dif ( 95
(1) dif
7
(2) 1~4
o mm 7.6 mm 2.5 mmo,
2 X 5 em
2 1 cm v
( 4o .
) 250
7E A REiE
S ° 200 F 0~1 mm 6.5% | max:7.6mm
-/ ‘ 1 WEE s AT 1-2mm  227% | min:0
i v J =Y ““’;;. >3 0.8% e
FIR e Rz o ' el ~3mm  408% | mean:2.5 mm
" o T, a1 \‘“’-‘ﬂ";:.‘. "'“-’."_1"‘, 3.2% ar; 5
A -'-'g--,_;b = < J~4mm  232% | var0.0155
e e e jinig
e - 4-Smm  53% | Std:0.001
S~6 mm 1.2%
-l 6~Tmm  0.3%
=7 mm
00 Y] 3 4 5 [ 7 8 9
R mm
4
Fig. 4 Result of images comparison 5
Fig.5 Error distribution curve
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Fig.7 Cross section of 2# slump
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Table 1 Interpretation characteristics of slumps
/m /m /m /m? /(°) /(°) /m /kJ
18.5 5.5 0.3~1.6 150 45/52 332 <0.1 522.89
2 14.9 13.2 0.2~1 100 57/60 13 <0.1 239. 15
4 11.4 2.3 0.2~0.8 10 42 /44 22 <0.1 39.12
13# 2# 3#
2#
8 o o 7 5 3
9 cm 9.8 mm/d 9 3.1 mm/d
1 ~2 cm, 1/3
22 d 271.6

mm 2.1 o
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Fig. 8 Relationship between slump depth and rainfall 9 6
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Table 2 Characteristics of blocks
Al /
/- /em /m - /em /m
06 -20 00 - 18 1967.6
(6# ) 07 -05
8 1 896.9 56 1907.3
( 6# 6 1929.3 11 1916.3
11 2 017. - .
) 6# ( 9). 06 -5 017.5 || 07 -10 7 1939.5
2 005. 4 5 1938.9
1981.3 8 1897.5
07 -15
5 em 13 1941.7 6 1902.4
5 em 5 cm 7 1919.6 || 07-20 0 —
12 1954.6 4 1931.9
06 -30 07 -25
7 2 000. 1 6 2 000.0
- 9 6# 6 o 8 1 964. 4 7 1944.5
11 1906.9 07 -30 9 1917.4
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Fig. 10 Relationship between rainfall and rockrall frequency ¢
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