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Abstract

Unsaturated soil is a three-phase media and is composed of soil grain, water
and gas, In this paper, the consolidation problem of unsaturated soil is investi-
gated based on the theory of mixture, A theoretical formula of effective stress on
anisotropic porous media and unsaturated soil is derived, The principle of effec-
tive stress and the principle of Curie symmetry are taken as two fundamental
constitutive principles of unsaturated soil, A mathematical model of consolidation
of unsaturated soil is proposed,which consisis of 25 partial differential equations
with 25 unknowns, With the hslp of increament linearizing method, the model is
reduced to 5 governing equatioas with 5 uaknowns, i. e,, the three displacsment
components of solid phase, the pore watsr pressure and the porz gas pressure, 7
material paramaters are involvad in the mod:l and all of them can be measured
using soil tests, It is convenient to use the model to engineering practice, The

well known Biot’s theory is a special case of the model,

Key words unsaturated soil, consolidation, thaory of mixture, effective stress, the

principle of Curie symmetry



