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Fig. 1 Plan view of Xieliupo landslide
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Fig.2 Topographic map of Xieliupo landslide area
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Fig.4  Slice method model for Xieliupo slope stability analysis
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1
Tab.1 The stability calculation parameter and result of Xieliupo landslide
v/KN ¢ m 3 c/KPa e/° Fs
20.58 20.0 20.5 1.362
21.30 18.3 15.8 1.035
20.58 20.0 20.5 0.762
+ 21.30 18.3 15.8 0.581
Tab.2 Instability probability calculation results of Xieliupo landslide
n /3 /B 1P,
225 1.9101 0.4926 0.258 1.848 0.023
3772 1.1831 0.5343 0.452 0.343 0.377
4996 1.0144 0.2978 0.294 0.048 0.499
+ 8787 0.6599 0.2946 0.446 -1.154 0.879
P
P
. ( DZ/T0218 — :P=P A P BIA . P BlA
2006) ) F.<1.0
1.O<F. <1.05 1. 05 P,
<F <1.15 F.>1.15 .
o 4 T ‘P A =1/T
( Do 40
40 2
1.362; 20 PA =1/20
1.035; _0.05.
1 1:400 ¢ (1990) )
3.1.2 10%
Matlab VII 50
10000 0. 10,
( 2). 2
1.848 P 3.
0.023
3
° Tab.3  Xieliupo landslide failure annual probability
0.377. 10000 ” - P
4996 0.377 0.05 1.89
048 ° 0. 499 0.10 4.99
~1.154 .
+ 0.879 0.005 0.44
0.879 .
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4

Tab.4 Range of varied annual probability values corresponding to semi-quantitative geohazard standard

>1/20 <20
1/100 ~1/20 20 ~100
1/500 ~1/100 100 ~ 500
1/2500 ~1/500 500 ~2500
<2500 2500
19
( 4.
1.89% ( 3) ;
4.99%
; ( 6)s
0.44%
0. 879
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Fig.5 Final deposition figuration of Xieliupo landslide 0.5.
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Fig. 6  Threatening range of Xieliupo landslide

( 6)-
(1x0.5
+0.17 x0.5) x0.5=0.29. . 5
1/3 Tab.5 Property value statistics of hazard-affected
0.00 0.005 entities of Xieliupo landslide
0.01. ! !
(2) : 0.3 728.8 218.6
1 0.15 458.3 68.8
0.2 500 1 500
0.5. 313 km 300 0.68 204
( 3) : 0.5 107 53.5
1.6 81 129.6
3.5 41 143.5
0.85. 313 1. ! 2 2
( 4) . 30 1 30
0.5 80 1 80
0.85.
6
1 Tab.6 Calculated risk under varied conditions of Xieliupo landslide
1 R / R /
13.16 0.01
0.5, 34.75 0.03
3.3 3.06 0.002
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34.75 / 0.03/
0.002 /
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Risk Assessment of Zhouqu Xieliupo Landslide based on Reliability
Analysis in Zhouqu County of Gansu Province
.1 . ) 1 . 1
LIU Dongfeir WANG Xiongshi® YANG Huan' SHU Heping
(1. Key Laboratory of Western China’ s Environment Systems of the Ministry of Education
College of Earth and Environmental Sciences Lanzhou University Lanzhou 73000 China;
2. Geological Disaster Prevention and Control Institute Gansu Provincial Academy of Sciences Lanzhou 73000 China)
Abstract: Based on field surveies and laboratory experiments — the stability of Xieliupo landslide in Zhouqu

County was investigated by transfer coefficient method. The probability of annual unstable landslide was estimated
by the Monte Carlo method under different conditions when the conditional probability was introduced. The calcula-
tion of the vulnerability depends on the field investigation and statistics of hazard-affected bodies and the assignment
method was applied to evaluate the potential risk of economic loss and casualties. The single landslide risk assess—
ment model and its related technologies were established and discussed respectively. The results suggested that
Xieliupo landslide had a middle risk to occur when earthquake and heavy rain occurred simultaneously. However

it would have a high risk when heavy rain( precipitation =50 mm) or earthquake occurred. The maximum property
loss was 0. 3475 million yuan per year and the maximum deaths was 0. 03 person per year which was more than the
current international society standard. Therefore the risk management by different methods ( i. e. monitoring and

observation project management etc.) should be adopted to avoid it.

Key words: Monte Carlo method; instability probability; risk assessment; Xieliupo landslide



