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Shear Characteristics of Sandy Slopes under Rainfall Infiltration Effects
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Abstract: In order to study the influence of rainfall infiltration on the shear characteristics of sandy slopes, this paper conducted
a model test of sandy slopes under rainfall to investigate the vertical and horizontal displacement variation laws of sandy slopes at

different positions during the entire rainfall process under different rainfall intensifies. The results show that the vertical
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displacement of the soil on the sandy slope at different positions showed a trend of increasing rapidly at first and then slowly

throughout the entire rainfall process. The relationship of the magnitude of the vertical displacement of the soil at the same depth

was the top of the slope > the bottom of the slope > the middle of the slope; However, the horizontal displacement of the sandy

soil at each position changed significantly at different stages of rainfall. The change was obvious at the top of the slope in the

early stage of rainfall, and the horizontal displacement was mainly in the middle of the slope in the middle and later stages of

rainfall; Under the same normal stress, the peak shear stress and peak shear displacement are negatively correlated with the

change of moisture content. The increase of moisture content reduces the interlocking effect between particles. When the

moisture content increases from 5% to 30% , the internal friction Angle decreases from 34.4° to 22.7°. The direct shear test

results have well verified the deformation characteristics and instability mechanism of sandy slopes under rainfall infiltration.

Key words: rainfall infiltration; model test; slope water content; shear characteristics
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Fig.1 Grading curve of sandy soil
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Fig. 2 Schematic layout of the model and monitoring device
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Fig.3 Cloud map of water content change in sandy slopes
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Fig.4 Variation of cumulative vertical displacement of soil
at different locations over the whole rainfall period
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Fig. 6 Mechanical model and basic principle of straight shear test
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Fig.7 Direct shear test curves of sand soil samples
with different water contents
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Fig. 8 Direct shear test curves of sand soil
specimens under different normal stresses
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Fig. 10 Variation of shear strength parameters of sandy
soil specimens with different water contents
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Table 3 MF —DFA analysis results of landslide deformation
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