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Abstract:  Reversed high slopes are a type of geohazard commonly encountered in
engineering practice. In order to unveil the intrinsic mechanisms governing the instability
and deformation of slopes composed of both soft and hard rock combinations, this research
adopts a method of preparing analogous materials and employs bottom friction experiments
to analyze the failure patterns of slopes under different combinations of soft and hard rocks.
Additionally, the PIVlab module is utilized for further analysis in this study. The results
indicate significant differences in deformation and failure modes among slopes with different
lithological properties. Slopes composed of soft rock mainly undergo deformation, with
interlayer tilting and bending occurring frequently. Few vertical fractures are generated, and
the formation of continuous rupture surfaces is less likely. On the other hand, slopes
consisting of hard rock tend to experience overturning and fracturing as the dominant failure

mode. Transverse joint development and connectivity within the rock mass result in the
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formation of stepped continuous failure surfaces. In cases of slopes with alternating layers of
soft and hard rock, after tilting and bending, fractures occur until continuous rupture
surfaces are formed. In slopes containing hard rock layers, a " cantilever beam" type of
structure is more likely to occur, indicating a higher propensity for fracturing failure in hard
rock layers. In slopes where hard rock layers comprise a significant proportion, overall
failure is more likely to take place. The results obtained from PIVlab calculations
demonstrate a good agreement with observed phenomena during the experimental process.

The calculated displacements accurately reflect the vector characteristics of the slopes and

delineate the range of deformation features.
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