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Numerical simulation of dynamic response of expansive soil
slope to atmospheric conditions

. .1 . .1 . 1 .23
CHEN Jiarbin', KONG Lingwei s, GUO Aiguwo s ZHAO Yan-lin
(1. Insstitute of Rock and Soil Medhanics, CAS, Wuhan 430071, China;
2. Guanxi Uniwrsity, Nanning 530004, China; 3 Guilin University of Tedinology, Guiln 541004  China)

Abstract: Based on the equations of coupled heat-moisture anisothermal flow and the behaviors of stress-
strain of unsaturated soil, a model expressing the interaction between atmosphere and unsaturated soil is
established with the actual evaporation and vegetation transpiration adopted as the boundaty condition.
The model was applied to numerically simulate the dynamic response of expansive soil slope of various
slope ratio and coverage to long-term action of atmosphere. It is found that by using this model the
unsaturated soil surface evaporation and the effect of grass coverage on soil moisture and slope deformation
can be well analyzed and the different infiliration behaviors of expansive soil in the process of rainfall
infiltration and evapotranspiration can be reflected if the stage changeable permeability coefficient method
is adopted. The slope safety factor fluctuates with the changes of climate. Moreover, the stability of slope
under the condition of rainfall is lower than that of evaporation due to the increase of surface soil suction,
and the grass coverage is also helpful to improve the stahility of the slope.

Key words: interaction model of atmosphere-unsaturated soil; expansive soil slope; dynamic response;

changeable permeability coefficient; numerical simulation



