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Development of a three-phase coupled finite deformation analysis method based on
effective saturation degree and validation by unsaturated triaxial test

Yoshikawa, Takahiro
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In order to comprehend the mechanical behavior of unsaturated soil, which
consists of not only soil particle and water but also air, it is necessary to comprehend the soil
water characteristic. In this study, a new soil water characteristic model based on actual condition

of pore water and air was proposed: pore air was divided into trapped air and continuous air, and
pore water was divided into adsorbed water and free water. Incorporating the soil water
characteristic model, a new deformation analysis method of unsaturated soil was developed. Next, in
order to validate the analysis method, mechanical tests and their numerical simulations were
conducted. As a result, the analysis method succeeded in expressing the compressibility of trapped
air and hysteresis during water absorption and drainage caused by the existence of trapped air which
cannot be expressed by the past analysis method.
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