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TESTING STUDY ON LANDSLIDE OF LAYERED SLOPE INDUCED BY
FLUCTUATION OF WATER LEVEL

Zhang Junfeng Meng Xiangyue Zhu Ergian
(Institute of Mechanics The Chinese Academy of Sciences  Beijing 100080 China)

Abstract The frequent fluctuation of water level of Y angtse river will greatly influence the stability of the widely
existing dopesin the Three Gorges reservoir zone  especially those layered ones. Apart from the fluctuating speed
of water level  the behavior variation of geological materials will also play important roles in the failure of slopes.
A new experimental setup was designed to study the behavior of a layered slope under the fluctuation of water
level. The landdlide pattern of a layered sope induced by fluctuation of water level is explored by means of
simulating experiments. The influence of fluctuating speed of water level on the stability of layered dope is
probed especially the whole process of deformation and development of the landdlide with time. The experimental
results show that the slope is stable during the rising of water level and the sliding body occurs in the upper layer
of the dope under certain drawdown speed of water level. In the process of dope failure some new small dliding
body would be developed on the main diding body which would speedup the disassembly of the whole dope. A
qualitative analysis and explanation about the phenomena occurring in such a kind of landdlide are aso given. As
the permeability of the upper soil is very low the gradient of out-seepage force of the pore water is very large
nearing the crest of the slope. The large gradient of out-seepage force of pore water does cause the tensile cracks
on the dope. Of course the component of weight along the inclination is another unneglectable factor for the
occurrence of this landdide. Furthermore the softening effect of water on soil should be considered for a red
landslide especially for theinitially non-saturated slopes. At last the distribution of stress and displacement of the
dlope is calculated by using static finite element method and the computation result is in good agreement with
experimental resullt.

Key words rock and soil mechanics landslide layered slope fluctuation of water level seepage finite element
method
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Fig.1 Maintest box for landdlide study
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Fig.3 Slow variation of water leved withtime
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Fig.6 diding displacement versustime
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Fig.10 Meshes of computing model
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