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ABSTRACT

Rainfall infiltration is the main triggering factor which causes slope instability. The process of
rainfall infiltration leads to changes in the water content and internal stress of the slope soil, which
will affect the stability of the slope. The soil water retention curve (SWRC) is used to describe the
relationship between soil water content and matric suction and the water retention characteristics of
the soil. This characteristic is very essential to estimate the properties of unsaturated soils (e.g.
unsaturated hydraulic conductivity function and shear strength). Thus, the SWRC is regarded as
important information to depict the properties of unsaturated soil. The SWRC is mainly affected by
the soil pore size distribution (PSD), and has the features of unimodal and bimodal. The bimodal
SWRC is suitable for soils with structural or dual-porous media. This model can describe the
structure of micropores and macropores in the soil and understand the hydraulic behavior in different
pore scales. Therefore, this model is more consistent with the properties of the on-site soil. Few
studies have explored the difference in the impact of unimodal and bimodal models on unsaturated
slopes. This study aims to consider the unimodal and bimodal SWRC to evaluate the impact of
unsaturated slope stability in actual rainfall conditions. A conceptual model of the slope is built
based on the field data to simulate changes in the hydraulic behavior of the slope. The results of
seepage analysis show that the bimodal model has better water retention capacity, so its water
storage performance is better. Under the same saturated hydraulic conductivity function, the wetting
front of the bimodal model moves down faster. It results in changes in the pressure head, water
content, and the internal stress of the soil. Due to the difference in water retention capacity, the
results show that the water content and suction stress changes of the bimodal model are higher than
those of the unimodal model. Based on the results of seepage analysis to calculate the stability of
the slope, the results indicate that the potential failure depth of the bimodal model is deeper than that
of the unimodal model.
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