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Stability analysis considering fracture distribution

and strength for expansive soil slope

CHEN Shan—xiong DAI Zhang—jun LU Ding—jie LUO Hong-ming LI Yang—fan

State Key Laboratory of Geomechanics and Geotechnical Engineering  Institute of Rock and
Soil Mechanics  Chinese Academy of Sciences  Wuhan 430071 China

Abstract To complement the limitations of existing stability analysis method for expansive soil slope with
generalized soil structure especially fracture surface and weak interlayer a new geological model of expan-
sive soil slope with fractures has been established which takes the slope as a combination of homogeneous
soil filling with cracks and tension cracks fitting the spatial information such as height angle thickness
and length of typical controlling fracture of site survey into the slope model and meanwhile considering
the strength parameters of the fracture surface. Based on the equilibrium methods such as Janbu Spencer
and Morgenstern in the Slide program which meet the equilibrium among the forces and moment of slices
and are suitable for the broken line sliding surface a typical landslide on the South—to—North Water Trans-
fer Project is taken as an example for analyzing the stability and features of the expansive soil slope with
fractures. The results show that with the model closer to the real slope conditions the stability of the
slope is also getting closer to the engineering practice. After considering the vertical fracture from surface
groundwater and gentle=dipping fracture at toe of the slope safety factor falls significantly and sliding sur-
face which made of vertical crack at slope top and slip surface developed from the bottom of the vertical
cracks to the slope foot assumes broken line form and its failure characteristics is basically the same as
that of actual landslide.

Key words expansive soil slope fracture stability analysis sliding surface
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