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One-dimensional Seepage and Deformation Coupling
Analysis of Unsaturated Soil
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2. School of Civil Engineering Lanzhou University of Technology Lanzhou Gansu 730050 China)

Abstract: Based on the theory of porous media the seepage and deformation coupling of water — gas — soil skeleton in
unsaturated soils is analyzed in this paper. Considering that the soil pores are filled with liquid water water vapor dry
gas a governing equation for this problem is established which is based on the mass balance of solid soil particles
moisture gas and conservation of soil momentum. Taking the pore gas pressure the pore water pressure the displace—
ment of soil particles and their first derivative as the state variables state equations in the one-dimensional unsteady
state is obtained through theoretical derivation. Combined with Laplace transform the coupled nonlinear differential e—
quations with variable coefficients were solved by shooting method and the numerical solutions in the frequency domain
were transformed to the time domain based on Hausdorff moment method. The effectiveness of the model and numerical
method was verified by comparing with the existing experimental results. Numerical examples are used to analyze the
interactions of physical fields such as pore water pressure pore gas pressure and soil skeleton displacement.
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