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Abstract The seepage. deformation and stability in
unsaturaied soil slopes under rainfall infiliration are
important issues in geolechnical engineering. Based on
multi-field coupling theory, a finite element code, COM-
S0L. is employed to solve the coupled partial differential
equations for soil slopes under rainfall infiltration. The
coefficient of permeability is a variable in the three-phase
coupled model. The water seepage, air migration, defor-
mation and stability in a soil slope due to precipitation are
studied. The effect of the wetting front caused by the
migration of pore-air and the deformation of soil are
explored, and the impact of soil anisotropy is analysed. The
results indicate that the effect of anisotropy on the pore-
water pressure is related to the depth and position of the
unsaturated soil slope. The factor of safety of the partially
saturated slope is relatively high when the lateral coeffi-
cient of permeability of the slope is greater than the
coefficient of permeability in the vertical direction. The
factor of safety is a function of the degree of anisotropy.
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Introduction

Heavy rainfall is a key factor that results in landslides.
Rainfall infiltration into a slope causes migration of Auid
and gas in the partially saturated porous media. The soil-
waler interaction causes changes in the effective stress siate
and weakening of the strength characteristics of the soil
mass. The induced deformation of the unsaturated soil
slope can give rise 0 vanations in the micromechanism
and permeability of the soils and changes in the route for
Auid and air seepage. Thuos, the rainfall seepage into an
unsaturated soil slope touches off complicated responses
among the soil particle, liguid and air phases of the soil
mass and possibly slope instability.

Matural soil sediments are intrinsically anisotropic
regarding different properties (Ward et al. 1959, 1965;
Bishop 1966; Al-Karni and Al-Shamrani 20000: Rocca et al.
2006; Zhu and Zhang 2013). The primary geostresses at the
earth’s surface are anisotropic because the ratio of vertical
stress to lateral siress is usually more than 1. Engineering
activities including banking and cutting bring out stress
anisotropy (Ling et al. 2002). The anisotropic behaviour
mainly occurs during the deposition process (fabric ani-
sotropy), e.g. loose fill slopes formed by end tipping and
compacted slopes. Ignoring the anisotropy of soil beha-
viour may cause inaccuraie evaluation of soil responses
under loading (Zdravkovic et al. 2002).

The fow in unsaturated soil slopes and rainfall-induced
instability have been examined by both experiments (Mein
and Larson 1973; Terzariol et al. 2003; Ochiai et al. 2004;
Zeballos et al. 2005; Wang et al. 200 3: W et al. 2017) and
numerical modelling (Ng and Shi 1998: Cho and Lee 2001;
Cai and Ugai 2004; Collins and Enidarcic 2004). When the
welling front propagates in an unsaturated soil slope, the pore
eas in the vadose region is constricted; thus, there 15 a Kinetic



