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Analysis of Seepage and stress coupling effect on stability

of unsaturated soil slope

LIU Jun®, SUN Shulin'?, LIU Bo’, CHEN Yiyang®, WANG Enxi’
( 1 College of Earth Science and Engineering, Hohai University, Nanjing 211100, China ;

2 State Key Laboratory of Hydrology — Water Resources and Hydraulic Engineering, Hohai University, Nanjing 210098 , China)
Abstract; Soil — water characteristic curve and hydraulic conductivity function are determined based
on VG model, and then by way of constructing finite element numerically analysis model, both seep-
age — stress coupling analysis and uncoupling analysis which only considering seepage are conducted
by using finite element software SIGAM/W and SEEP/W respectively, factors of safety is calculated
by software SLOPE/W using seepage field and stress field from coupling analysis and uncoupling anal-
ysis and analyze stress and strain to research the principle of coupling effect on slope stability. The re-
sults show that the rate of rain infiltration advance is faster due to seepage — stress coupling effect
which results in faster loss of suction compared with uncoupling analysis. Rainfall has negative influ-
ence on slope stability ,the factors of safety from coupling analysis is lower than that from uncoupling
analysis, thus the influence of coupling effect on slope stability cannot be neglected. Stress concentra-
tion appears in surface layer and stress concentration belt appears at the depth of wetting front on the
condition of rainfall infiltration, which means that slope is prone to shallow failure. Slope toe is the
first region to failure because horizontal displacement in slope toe is higher than that in slope top.

Key words : unsaturated soil ; seepage; seepage and stress coupling; slope stability
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