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Abstract

With different orientations of weak planes, the deformation behaviors of slopes before failure are
different. This study aims to examine how the orientation of weak planes influences the slope
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deformation behavior. A small-scale physical model is used for laboratory experiments. We analyzed
the deformation behavior of slope models under loading conditions. The piece materials used in the
slope models were made of quartz sand, gypsum, and water according to the mixing ratio. The 30 °
slope models were composed of stacked pieces, and the dip angles of weak planes are 30 ° or 60 °. The
slope models were loaded on the top to induce failure. We used particle image velocimetry(PIV) to
analyze the deformation area. The results showed that for the accumulated deformation of slope models
at failure, the anaclinal 60° and cataclinal 60° slopes showed the greatest and least, respectively. For
the accumulated deformation before total collapse or completed formation of a sliding surface, the
cataclinal 60° and cataclinal 30" slopes showed the greatest and least, respectively. This study reveals
that if the cataclinal 30° slope is unstable or sliding, the probability of collapse is higher. The
experiments showed that the completed formation of a sliding surface is later than the occurrence of
peak loading. It was found that the change of the displacement rates ratio of the bottom to top slopes
can be used to assess the initiation of sliding surfaces, which may lead to total collapse of the slope
afterwards.

(Keywords : weak planes, physical model, slope deformation.)
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Figure 9 The relationships between vertical loading and time
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