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Abstract ; Taking the composite high slope formed by artificial excavation in a water conservancy project
in Guangxi as the research object, this slope is characterized by multiple free faces, complex soil
conditions, and significant spatial effects. To reveal the influence of geometric parameters on slope
stability under different free face conditions, Midas finite element software was used to calculate and
compare the two-dimensional and three-dimensional calculation results of the slope considering spatial
effects. The research results show that under the condition of a single free face and a slope length-to-
height ratio (L/H) < 5, the failure modes of the two-dimensional and three-dimensional models are
similar, with the two-dimensional results being more conservative. When there are multiple free faces,
the failure mode of the three-dimensional model differs significantly from that of the two-dimensional
model, and the safety factor is lower. Among the geometric parameters, the inclination angle () of the
free face plays a dominant role, significantly affecting the safety factor and failure mode. It is
recommended that the inclination angle should be greater than 27°, and the angle between adjacent free
faces should be greater than 120°. Based on the analysis of actual engineering cases in Guangxi, it is
found that the spatial effects of slopes with multiple free faces significantly affect their failure modes and
safety factors. The two-dimensional model overestimates the slope safety factor, and the failure mode does
not match the actual engineering situation. The safety factor obtained from the three-dimensional model is

9% lower than that of the two-dimensional model, and its failure mode is more consistent with actual
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observations.
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Fig.1 Numerical models
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Table 1 Physical and mechanical indexes of soil layer
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Fig.2 Displacement cloud maps of slope deformation

under different open surface conditions( unit:m)
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