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Abstract: In the Three Gorges Reservoir area, piling layer landslides on the bank of the reservoir are widely
developed, and their stability is mainly affected by the combined effect of rainfall and reservoir water level
change. This paper takes Wanzhou Shilongmen piling layer landslide as an example, establishes a refined
geological model, and carries out numerical simulation research on the landslide using the finite element
method, to study the characteristics of the change of its deformation and stability, and to explore the seepage
response law of the piling layer landslide under the combined effect of rainfall and reservoir level. The results
show that: rainfall and reservoir level decline are the key triggers of landslides, rainfall will raise the
groundwater level in the middle and back of landslides, and when the intensity of rainfall exceeds the
infiltration capacity of the soil body, the additional rainfall is mostly discharged as slope runoff. The change
of the reservoir level affects the groundwater level and pore water pressure at the leading edge. Under the

combined effect of the reservoir water level drop and rainfall, the internal stress-strain and stability of the
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landslide deteriorate significantly, and the enhancement of seepage and hydraulic gradient aggravates the

landslide instability. This paper provides a useful reference for analyzing the deformation mechanism and

monitoring and early warning of landslides in the accumulation layer.

Key words: the Three Gorges Reservoir area; accumulation landslide; the finite element method; stability

analysis; seepage characteristics
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Fig. 1 Aerial photo of Shilongmen landslide
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Fig. 4 Relationship among groundwater level at monitoring holes ST1-ST5 in the Shilongmen landslide area,

reservoir level and average daily rainfall
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Fig. 7 Two-dimensional numerical modelling of the Shilongmen landslide
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Table 2 Statistics of rainfall return period in Wanzhou
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Fig. 13 Groundwater level changes in the Shilongmen landslide under low-water superimposed 50-year (a) and 100-year (b) rainstorms
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Fig. 15 Changes in groundwater levels in the Shilongmen landslide under rising (a) and falling (b) reservoir levels
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Fig. 17 Changes in groundwater level of Shilongmen landslide under working conditions 5(a) and 6(b)
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Fig. 19 Horizontal displacement characteristics of Shilongmen landslide under different working conditions
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