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Sensitivity analysis of landslide stability based on
distribution models of influencing factors

CHAI Bo, YIN Kun-long, WANG Yang, LI Yuan-yao
( Engineering Faculty, China University of Geosciences, Wuhan 430074 China )

Abstract: The sensitivity analysis method of landslide stability based on models of influencing factors is conducted to analyze
sensitivities of influencing factors in their definition domains. This method regards influencing factors as sub-sequences, the
corresponding safety factors as target-sequences. The area probability functions of influencing factors, which are calculated by
cumulative distribution functions of sub-sequences, product with difference values of target-sequences respectively; then, results that
are produced by those two values are summed to get decision values of sensitivity. With this method, taking Taishanmiao landslide for
example, which is located at Fengjie county in the Three-Gorges reservoir. Based on the distribution functions of shear strength
factors by analogy and statistics and the ones of maximum horizontal acceleration of earthquake and water level fluctuations by
empirical analysis, the most sensitive factor among all influencing factors is obtained. Finally, the relation between the sonsitivity of
landslide stability and variances of influencing factors is analyzed on basis of internal friction angle.
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Fig.1 The engineering geological profile of
Taishanmiao landslide
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Table 1 The shear strength parameters statistics table of sliding zone of T,b' and T,b’ strata
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Fig.2 The statistic histograms of shear strength parameters of sliding zone of T,b' and T,b’ strata
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Table 2 The results of safety factor with changing C and
their cumulative distribution probabilities

C/ kPa (HfIF1) 9 11 14 17 20 23 28

SRR 0.0197 0.0778 0.2611 0.492 0.6915 0.8289 0.9406
Fast 2K 0.77 0.782 0.801 0.82 0.839 0.858 0.89
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Table 3 The results of safety factor with changing ¢ and
their cumulative distribution probabilities

o/ () GERD 5 8 11 13 15 17 20

SR AER 0.0035 0.0418 0.2235 0.4562 0.7019 0.8810 0.9842
FERMK 0372 0531 0.695 0.807 0921 1.038 1.219

R4 WRIMEFZANREERETE SR K
BR AR
Table 4 The results of safety factor with changing
acceleration of earthquake and their cumulative
distribution probabilities

HhRE i g
w 0.01 0.015 0.02  0.025 0.05 0.10
2H/ g
RS R 1 0.8406 0.6766 0.4994 0.3379 0.0130 0.0000
FERK 0984 0.948 0931 0915 0899 0.826 0.709

RS KA TREERETE SRR RRD R
Table 5 The results of safety factor with changing water
level and their cumulative distribution probabilities

KA / m 145 150 155 160 165 170 175

B 0 0.1667 0.3333 0.5000 0.6667 0.8333 1

RERHK 0941 0917 0897 0.857 0.837 0.831 0.826
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Fig.3 The relation curve of sensitivity decision parameters
and variance of internal friction angle
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