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Study on Slope Stability under Rainfall Infiltration and Earthquake
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Abstract; Slope landslide has brought great threat to social economy and people’ s life safety. Rainfall and
earthquake are the two main causes of slope landslide. Taking a slope project in Yunnan province as the research
object, the rock mechanics parameters required for later work are obtained by rock mechanics experiment in
laboratory after field sampling. The mechanical parameters of rock mass are deduced using Hoek-Brown
criterion. The influence of rainfall and earthquake on slope stability is analyzed by theoretical calculation and
numerical simulation. The results show that: 1) the slope slides under the action of rainfall infiltration is mainly
caused by hydrostatic pressure; 2) under the earthquake action, when the seismic peak acceleration is 0.1 g, the
effective plastic zone is mainly located in the middle and lower part of the slope. When the seismic peak acceleration
is increased, the range moves to the foot of the slope,and when the acceleration is 0. 3 g,the plastic zone tends to
pass through.
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Fig. 1 Assumption of water pressure distribution on

structural plane
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Fig. 2 Overview of open pit stope
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Fig. 3 Site survey of slope safety hazard area
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Table 1 Rock specimen elastic modulus and poisson’s ratio
Sample Moéulus of Pois:son's
elasticity E/MPa ratio p
Breccia 5. 14 x10* 0.31
Porphyry 1. 50 x10* 0. 24
Limestone 2.55 x10! 0. 27
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Table 2 Three lithologic tensile and compressive strength parameters

Compressive strength

Compressive strength Tensile strength

Sample i " N of rock/MPa of rock mass/MPa of rock mass/MPa
Porphyry 23.0 0.98  0.000 10 106. 48 1.06 0.106

Breccia 22.5 0.72 0.000 04 58. 6 0. 37 0. 037
Limestone 13.0 0. 45 0. 000 05 28.3 0. 20 0.020
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Table 3 Rock mass mechanics parameter table

Rock Bu‘lk Compressive Cohesion/  Internal friction  Bulk modulus/  Shear modulus/ Perméébility
s density/ strength/ MPa angle/ (%) MPa MPa coefficient/
(kN + m™%) MPa (me+d 1)
Breccia 26.07 0. 37 0. 29 40. 6 1. 24 x10° 2. 86 x10° 0.004 0
Limestone 26.56 0. 20 0.11 34.6 0. 37 x10° 0. 69 x10° 0.284 3
Clay layer 20. 97 0.10 0. 05 30. 0 0.19 x10° 0.2 x10° 0.237 0
Porphyry 23.72 1. 06 0.61 43.3 1. 32 x10° 2.09 x10° 0.088 9
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Table 4 Relationship between slope stability coefficient and water level under different conditions

q/mm hw/m Fq Fe Fg Fy
0 0 1. 325 1. 325 1.325 1. 325
25 12. 63 1. 325 1. 312 1. 324 1. 310
50 63.13 1. 325 1. 215 1. 315 1. 202
80 101. 08 1.325 1. 132 1. 305 1. 106
120 151. 63 1. 325 1. 066 1. 290 1. 031
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Fig. 4 Relationship between fracture depth and slope

stability coefficient
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Fig. 6 Effective plastic nephogram under self weight
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Fig. 7 Effective plastic nephogram with seismic peak
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Fig. 9 Effective plastic nephogram with seismic
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