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Research Interest:

(1) Investigating mechanical properties of geo-materials and identifying key parameters for
engineering practice. The study covers reconstituted soils, natural soils with and without
fissures, soils with both natural and artificial cementation, rocks, and jointed rock mass.

(2) Numerical analysis of soil and structure interaction. Works include (1) developing finite
element analysis code for new constitutive models and new structure element and (2) solving
boundary value problems encountered in geotechnical engineering practice.

(3) Constitutive modelling of the behaviour of geo-materials. Two significant
accomplishments have been achieved. They are the formulation of a simple predictive model,
the Structural Cam Clay Model, and the formulation of a highly accurate model, the Sydney
Soil Model.



The Structured Cam Clay Model was formulated by introducing the influence of soil
structure into Modified Cam Clay Model. The SCC model has been implemented into the
finite element program AFENA to solve practical geotechnical problems, such as simulating
the performance of foundations on natural soils and the response of natural soils to cone
penetration It has been demonstrated extensively that the model captures well the main
features of the behaviour of natural clays for both single element tests and boundary value
problems. Recent work also shows that the model has great potential for representing the
behaviour of natural sands and natural clays with strong cementation.

The Sydney Soil Model is formulated within the framework of Critical State Soil Mechanics.
Starting from the assumption that there exist critical states of deformation for soils and soil
properties at such states are intrinsic properties, a reference state behaviour has been theoretically
formulated based on the assumption of volumetric hardening. The reference state behaviour of
soil is independent of soil structure. Then, the behaviour of a real soil is divided into that of the
soil at the reference and that of the soil under the influence of soil structure. The influence of soil
structure is introduced by formulating the variation of the additional voids ratio, associated with
soil structure, for any general stress or strain path. The proposed model is employed to simulate
the behaviour of clays and sands including calcareous clays and sands under both drained and
undrained conditions from both conventional triaxial tests and true triaxial tests. The
performance of the model is evaluated by comparisons with experimental data. It is shown that
the model can provide highly satisfactory simulations for a wide variety of structured soils.
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