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Analysis of failure mechanism of Qianjiangping slope based on
improved failure approach index
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Abstract: Qianjiangping landslide is the first large scale rock slide in the area of Three Gorges Reservoir(TGR)
after impoundment. Most of the researchers agreed in the previous studies that reservoir impoundment and rainfall
were two main factors triggering the landslide. However, there were different views regarding the degree of
influence of two factors on the failure of the landslide, one considered that the influence of reservoir impoundment

was greater than that of rainfall, the other considered that the influence of rainfall was greater than that of reservoir
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impoundment. In order to clarify this issue, the rock near the rock bridge that was part of the slip zone after sliding
was selected. The triaxial compression tests on the influence of reservoir water immersion on strength and
deformation of rock mass were carried out. The seepage field of groundwater and stresses in the slope under three
conditions(reservoir impoundment, rainfall, and combined effect of reservoir impoundment and rainfall) were
calculated with the software ABAQUS. Failure approach index was improved based on the constitutive relation of
the rock obtained experimentally, and the improved failure approach index was applied to analyze the failure
characteristics of the landslide under each condition. Under the influence of reservoir impoundment, the elastic
modulus and shear strength of rock decrease remarkably when the rock is soaked. The influence of rainfall is
greater than that of reservoir impoundment on the failure of the landslide, and the influence of combined effect of
reservoir impoundment and rainfall is greater than that of rainfall. The sliding surface runs through under the
combined effect of reservoir impoundment and rainfall. The study results suggest that the water immersion after
reservoir impoundment reduced the strength of discontinuous rock bridges in the gently dipping discontinuous
structural plane at the toe of the slope, the rainfall increased the sliding force of the slope, finally, the rock bridges
fractured, and the failure of the slope occurred.

Key words: slope engineering; failure approach index; Qianjiangping landslide; reservoir impoundment; rainfall;

failure mechanism
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Fig.2 Topographical map of the Qianjiangping slope
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Table 1 Experimental results

BiEn B o,/  VEEMEE mpkmiE FEH P BE

f&)/d MPa o,/MPa E/GPa ¢/MPa fAol°)
0 84.74 7.77
0 2 104.89 9.84 16.79 4832
4 115.79 11.12
0 59.23 6.26
10 2 67.73 7.11 11.61 45.79
4 84.11 9.03
0 49.98 4.67
20 2 58.82 5.63 10.08 44.92
4 73.23 7.09
0 46.45 3.80
30 2 55.64 4.64 9.57 4433
4 68.97 5.61
0 4473 3.42
43 2 53.31 4.03 9.26 43.90
4 66.80 5.07
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Table 2 Physico-mechanical parameters of rocks and soils
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Table 3 Computing schemes for numerical simulation
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