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ABSTRACT

At present the research about the basic mechanical properties of the soil fo-
cused on the problems loading or unloading from the major principal stress direc-
tion. In fact, because the soil is a granular material, its properties are controlled
by loading or unloading from the minor principal stress direction. In engineering
practice, there are also many problems of loading or unloading from the minor
principal stress direction. In this study, two types of typical problems: earth
pressure in excavation and vacuum preloading in soil improvement, are re-
searched ranging from experiment, theory and application. The main tasks are as
follows:

Experiment Part

(1) True triaxial tests of loading or unloading from the minor principal
stress direction considering the initial stress state.

(2) GDS triaxial tests of loading or unloading the spherical pressure consid-
ering the initial stress state,

(3) Plane-strain tests of loading or unloading from the minor principal stress
direction considering the initial stress state.

Theory Part

(1) Establishment of earth pressure and deformation of the relationship be-
tween empirical formula,

(2) Verification of earth pressure and deformation of the relationship be-
tween empirical formula,

(3) Bearing capacity of vacuum preloaded subsoil.

Application Part

(1) Application of earth pressure model considering displacement to pile
driving,

(2) Application of earth pressure theory considering displacement to me-
chanical analysis of bracing pile.

(3) Application of earth pressure theory considering displacement to excavation.

(4) Application of earth pressure theory considering displacement to retai-

ning structure combination of rigidity and flexibility.
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