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A unified method of soil water-force-air coupling constitutive model

for unsaturated soil

DU Jianhang', SANG Qinyang', XIONG Yonglin'*"
( 1.School of Civil & Environmental Engineering and Geography Science, Ningbo University, Ningbo 315211, China;

2.Key Laboratory of Impact and Safety Engineering of Ministry of Education, Ningbo University, Ningbo 315211, China )

Abstract: Unsaturated soils may still cause soil deformation under the undrained and unvented conditions.

Therefore, it is necessary to consider the change of void ratio in the simulation of elastoplastic constitutive
theory of unsaturated soil. This paper derives the predictive control equations of elastoplastic constitutive theory
of unsaturated soil under different drainage and exhaust conditions (undrained and exhausted, undrained and

unvented, drained and exhausted), which can be used to predict the mechanical behaviors of unsaturated soil

under different drainage and exhaust conditions. Through comparative analysis with experimental results, it can

be seen that this method can reproduce the experimental results well and describe the hydraulic coupling

behavior of unsaturated soils under different drainage and exhaust conditions.

Key words: unsaturated soil; constitutive model; undrained and unvented; water-force-air coupling; numerical
simulation
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