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Finite element analysis of the stability of unsaturated soil slope

under surface water drawdown conditions

ZHANG Tao, ZHANG Hui, HUANG Wenxiong
(College of Mechanics and Materials, Hohai University, Nanjing 211100, P. R. China)

Abstract: Seepage flow is a negative factor to slope stability under surface water drawdown conditions,
while the increase of the effective stress and strength induced by the water drawdown is positive to slope
stability. Both of the negative and the positive factors should be considered in stability analysis of
unsaturated soil slopes and both of them are influenced by soil permeability coefficient, range and speed of
water drawdown. In this paper, finite element analysis was conducted and it showed that the slope safety
factor initially decreased, and then increased in the process of water drawdown. The most dangerous status
appeared in the early stage of water drawdown, and its appearance instant and the corresponding safety
factor value were influenced by water drawdown speed, especially for the slopes with low permeability. A

slope with lower permeability rendered a smaller minimum-value for the safety factor, and needed a longer
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time to recover its initial value. Sharp decrease of safety factor could be avoided by controlling water
drawdown speed in a reasonable range according to different soil permeability coefficients.
Keywords: seepage; unsaturated soil; soil-water characteristic curve; Mohr-Coulomb strength

criterion; stability
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Fig. 1 The problem of creeping flow pasting a sphere
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Fig. 3 Geometric model of slope surface water drawdown
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