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Model of subgrade soil responding to change of atmosphere
under evaporation and its influential factors

YANG Yang, YAO Hai-lin, LU Zheng
(State Key Laboratory of Geomechanics and Geotechnical Engineering, Institute of Rock and Soil Mechanics,
Chinese Academy of Sciences, Wuhan 430071, China)

Abstract: Based on the equations of coupled thermo-fluid-mechanics, a model of subgrade soil responding to the change of
atmosphere is established with the boundaries of actual evaporation. The influence of climatic evaporation on a certain subgrade soil
is analyzed by the model. It is shown that the behavior of subgrade soil can be perfectly modeled by the equation of coupled
thermo-hydro-mechanics with the formulation considering actual evaporation. The water vapor diffusion is very important to
evaporation and volumetric water content under the condition of evaporation. By studying the influence of the periodic change of
weather on the subgrade soil by simulating the difference of evaporation with sine wave, it has an important influence on surface
layer. There is a desorption-absorption cycle of moisture of surface layer with the periodic change of evaporation.
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