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Abstract: Reservoir landslide is different from other mountain landslides, and its stability is obviously influenced by the
fluctuation of water level. Due to its particularity and importance, the researches on the deformation characteristics and
prediction of reservoir landslides have become the focus and difficult points. The fluctuation of reservoir water level will
change the hydraulic boundary conditions and lead to unstable flows in the seepage field of the slope. The traditional analysis
method cannot study the failure characteristics of deformation, the dynamic variation of stability and the prediction of unstable
failure. So based on the numerical limit analysis, the deformation characteristics of landslides during the descending of water
level and the dynamic variation law of stability are studied. The deformation characteristics of landslides are quantitatively
studied through displacement-time relationship curve and its logarithmic relationship curve. The angle between the section of
steep rise (acceleration section) of horizontal displacement and horizon is put forward to be the criterion for sliding prediction.

It provides a new idea for understanding the failure mechanism of reservoir landslides and the improvement of prediction.

Key words: reservoir landslide; deformation characteristic; stability; failure mechanism; prediction
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Table 1 Physical and mechanical parameters of rock and soil mass
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Fig. 2 Variation curves of safety factor with time under different
descending speeds of water level
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Table 2 Calculated results of safety factor under different

descending speeds of water level
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IR /d
0.5 1.0 2.0 3.0
WIENZ] (0D 1.182 1.182 1.182 1.182
3 1.159 1.125 1.072 1.060
6 1.128 1.079 1.018 1.004
9 1.106 1.044 1.008 1.011
12 1.089 1.022 1.019 1.024
15 1.068 1.024 1.023 1.034
18 1.057 1.032 1.037 1.039
21 1.045 1.041 1.042 1.047
24 1.035 1.046 1.050 1.055
27 1.032 1.051 1.057 1.059
30 1.031 1.054 1.061 1.064
33 1.039 1.059 1.066 1.068
36 1.049 1.064 1.071 1.075
39 1.056 1.069 1.077 1.080
42 1.060 1.075 1.082 1.084
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Fig. 3 Sliding surface at different time (descending water level at

speed of 2.0 m/d and permeability coefficient of 110 m/s)
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Table 3 Stage division and evaluation indexes of evolution process of creep failure
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Fig. 4 Variation curves of horizontal displacement at point 4 with

time
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Fig. 5 Variation curves of horizontal displacement at point B with

time
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Fig. 6 Variation curves of horizontal displacement at point C with
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Fig. 12 Variation trend of logarithmic curves of horizontal

displacement at point D with time
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Table 4 Calculated results of safety factor under different
permeability coefficients (descending water level at

speed of 0.5 m/d)
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1X10* 1X10° 5%X10°
WIGEITZ] (0D 1.182 1.182 1.182
3 1.166 1.159 1.158
6 1.147 1.128 1.125
9 1.134 1.106 1.100
12 1.124 1.089 1.080
15 1.120 1.068 1.059
18 1.117 1.057 1.046
21 1.118 1.045 1.027
24 1.122 1.035 1.052
27 1.129 1.032 1.045
30 1.138 1.031 1.046
33 1.147 1.039 1.050
36 1.160 1.049 1.053
39 1.160 1.056 1.052
42 1.190 1.060 1.033
R5 FREBERBEUHTLERABMITELER O TRERE
E 1.0m/d)

Table 5 Calculated results of safety factor under different
permeability coefficients (descending water level at

speed of 1.0 m/d)
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1x10* 1X10° 5%X10°

WIGEIZ] (0) 1.182 1.182 1.182
3 1.141 1.125 1.122
6 1.116 1.079 1.076
9 1.101 1.044 1.038
12 1.098 1.022 1.014
15 1.110 1.024 1.009
18 1.136 1.032 1.018
21 1.157 1.041 1.029
24 1.179 1.046 1.022
27 1.186 1.051 1.028
30 1.194 1.054 1.029
33 1.213 1.059 1.034
36 1.225 1.064 1.038
39 1.235 1.069 1.041
42 1.244 1.075 1.044
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