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Effects of rainfall infiltration and evaporation on soil slope stability
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Abstract: It is advantageous to know how much rainwater decreases or evaporation increases the stability of a soil slope. Numerical
model was used to quantify the effect of rainwater and evaporation on the stability of a case slope. With raining model and
evaporation model, unsaturated-unsteady seepage analysis was used to calculate pore pressure of the case slope, and Bishop
Equilibrium balance method with total cohesion was used to calculate the stability factor of the case slope. Relationships between the
pore pressure and time, between the safety of stability and time were obtained. Results show that changes in slope stability and pore
pressure lag behind the change of weather; infiltration and evaporation affect the stability of shallow slip surface greatly, the stability
of deep slip surface relatively little; in the process of rain, the critical slip surface changes from deep surface to relative shallow
surface, in the process of evaporation, the situation is opposite.
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Table 1 Parameters of the case slope
+2 c/kPa p/C)  IC)  pw/KN-m®  p/KN-m® 6 65 a/cm’ n k/m-s"
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Fig.3 Rainfall and saturated evaporation at different times
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Fig.5 Pore-water pressures at different times



%5 B TAE BRSO TR E PR K 5 781

10
g 9r
‘:E
e 8 —e—t=0h —&—=48h
7 ——(=49h —®—=55h
—+—=70h —O—¢=90h
6 1 1 1
3 5 7 9 11
B FLER/K I 71/ 10 kPa
(a)
11
10
g 9}
‘:E
o8 —8— =064 h —8—¢=274h
7t —&— =284 h—®—¢=300h
—o6— =360 h
6 1
0 5 10 15

BAFLBR/K 43/ 10 kPa
(b)

B 6 SMILEKEBERRRIZNRR

Fig.6 Pore-water pressures at different elevations
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Fig.7 Position of the critical slip surface
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Fig.8 Factor of safety for the case slope at different times
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