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Embankments which carry high-way or rail-way need firm foundations, for that reason they are
generally constructed with compacted sandy soils for which shear strength plays a very important role in soil
stabilization. However, there is limited available information in existing literature on shear strength behavior
of unsaturated sandy soils. Generally the saturation conditions of soils of embankment during raining season
are more than 70%. However, during heavy rains, the soils become more saturated thereby reducing shear
strength and consequently failure occurs.

The purposes of this study are to observe the shear strength variation of unsaturated sandy soils with
degree of saturation of more than 70% and to develop a numerical model for predicting shear strength with
respect to degree of saturation, which could be used for stability analysis of embankment. Based on these
purposes, the following experiments are conducted on 3 types of sandy soils (taken from Okayama and
Hiroshima areas of Japan): (1) determination of the soil-water characteristics curve (SWCC) to estimate the
soil suction (matric suction) with degree of saturation, and (2) a series of undrained triaxial shear strength tests
with pore water pressure measurement using modified triaxial apparatus. An equation for predicting
unsaturated cohesion of unsaturated soils has been proposed based on experimental results. A theoretical model
to determine the suction strength of unsaturated soils has also been proposed.

Chapter 1 of this thesis describes the background and objectives of this study.

Chapter 2 of the thesis is subdivided into two main parts. The first part presents a review of the basic
features of the mechanical behavior of unsaturated soils. Particular emphasis is given to the applicability of the
effective stress principle and the appropriate stress state variables, the shear strength of unsaturated soils and
equations for predicting cohesion of unsaturated soil. The second part reviews the methods of stability
analyses.

Charter 3 describes the material’s properties and soil-water retention behaviors of used soils.

In Chapter 4, the experimental results on shear strength behavior of unsaturated sandy soils are
presented and discussed. Finally an equation is proposed to determine cohesion of unsaturated soils.

Chapter 5 presents the theoretical model development of unsaturated soil to determine the suction
strength of unsaturated soils.

In Chapter 6, the conclusions of this thesis and various recommendations for future studies are given.
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