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Abstract: Taken Maliulin landslide as a case, the friction angle, cohesive strength, hydraulic conductivity, immersion ratio, reservoir
drawdown rate and rainfall are chosen as influential factors and orthogonal experiment was carried out. Sensitivity analysis was per-
formed using range analysis.Results show that the stability of Maliulin landslide is mainly influenced by its self-factors, and the reser-
voir and rainfall have limited impact on landslide stability. Landslide stability is most sensitive to friction angle, followed by hydraulic
conductivity, cohesive strength and immersion ratio. The initial landslide stability is mainly influenced by friction angle and cohesive
strength. As the decreasing of immersion ratio, the landslide stability has limited increase. The changed ratio of factor of safety is main-
ly influenced by hydraulic conductivity in which a critical value K, existed. When hydraulic conductivity is greater than K, , the land-
slide stability increases with the increasing of permeability coefficient. On the contrary. the landslide stability decreases with the decrea-
sing of hydraulic conductivity when hydraulic conductivity is less than K.
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Fig.1 Plan of Maliulin landslide
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Fig.2 Results of deep displacement monitored by inclinometer
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Fig.3 A generalized model for calculating immersion ratio
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Table 1 The extreme rainfall of three consecutive days in

Wanzhou district

I %— BB BB BB 5500 B B
1/1~4/20 4/21~6/20 6/21~9/30 10/1~12/31
5 4 50.32 108.61 167.15 64.37
10 4F 61.58 133.21 208.48 76.48
20 4 72.27 157.23 249.16 87.82
50 4 85.85 188.44 302.32 102.08
100 4% 95.84 211.76 342.22 112.50




680 HiBERBL2%  http://www.earth-science.net a4 B
180 400 300
JE R B g B
e § >
250
170 300
z 6 £
= v=-03m/d £ F 200 | 2200
Lie0f v=-0.6m/d =200 0 iz S e
JIJE_ v=-0.9 m/d EL Ny L
v=-12m/d = 150 F & LES ausy 150
——v=-15m/d 2 y=20.5kN/m* e N
130 7 e [ 1100 TR B 25 K B 6=0.392 m*/m’ 2 T
100 L L L L L L L 100
’ 0 50 100 150 200 250 300 350
140 1 ‘Hn 1 | 1 1 1 7K #E B (m)
0 20 40 60 80

100 120 140 160
RE(d)

P 4 K AL R I B R R A5 Y e I W n 48 4oz 7

Fig.4 Calculation model for reservoir drawdown and rainfall
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Table 2 Factor levels of orthogonal experiment

KT KT NEEEMA BERK RUE« EHH T TR

c(kPa)  ¢(*) K(m/s) %) (a) Vim/d
1 15 10 1E—14 77.85 5 0.3
2 19 12 SE—5 72.85 10 0.6
3 23 14 1E—5 67.85 20 0.9
4 27 16 5E—6 62.85 50 1.2
5 31 18 1E—6 57.85 100 1.5
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Fig.5 Calculation model and soil properties for stability analysis
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Table 3 Calculation scheme and results of the orthogonal ex- 15
periment
" SE— . LIS
1 Al 1 1 1 1 1 1 0.81 11.42 Eﬁ 1S
2 Bl 1 2 2 2 2 2 091 7.6 B o
Cl 1 3 3 3 3 3 0.95 —1.93
4 D1 1 4 4 4 4 4 1.06 —5.61 0.85
5 El 1 5 5 5 5 5 1.17 —7.71
6 C 2z 1 2 3 4 5 081 6.19 075} B 3 1 3
7 D2 2 2 3 4 5 1 0.88 —3.24 K
8 E2 2 3 4 5 1 2 0.99 —5.08
9 A2 2 4 5 1 2 3 098 —11.60 Bl 6 45 D5 2R AR fb sk i 3 B e M 1 s i)
10 B2 2 5 1 2 3 4 1.40 10.79 Fig.6 Effect on landslide stability by various factors
11 E3 3 1 3 5 2 4 0.80 —3.53
12 A3 3 2 4 1 3 5 0.84 —7.70
13 B3 3 3 5 2 4 1 0.94 —10.50 10
14 C3 3 4 1 3 5 2 1.30 10.67
15 D3 3 5 2 4 1 3 1.45 9.13 =
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17 C4 4 2 5 3 1 4 0.87 —9.86 Q
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23 A5 5 3 2 1 5 4 115 341 10 ‘ ‘ ‘
24 B5 5 4 3 2 1 5 120 —3.53 ! 2 3 4 3
25 ¢ 5 5 4 3 2 1 129 —5.69 ar
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$4 BEREBENFESR Fig.7 Effect on changed ratio of factor of safety by various factors
Table 4 Range analysis of factor of safety
T era— 6 SEEMBRATERMGZOEENS
Il 0.98 0.80 116 Lol 1.06 1.05 Table 6 Linear fitting of various factors on landslide stability
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Table 5 Range analysis of changed ratio of factor of safety
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