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Mechanism analysis of landslide of a layeredslope induced
by drawdown of water lever

ZHANG Jun-feng
(Institute of Mechanics, Chinese Academy of Sciences, Beijing 100080, China)

Abstract: The frequent drawdown of water level of the Yangtse River will greatly influence the stability of the widely existing slopes
in the Three Gorges Reservoir zone, especially those layered ones. Apart from the fluctuating speed of water level , the different
geological materials will also play important roles in the failure of slopes. Thus, it needs firstly study the mechanism of such a
landslide caused by drawdown of water level. A new experimental setup has been designed to study the performance of a layered
slope under the drawdown of water level. The pattern of sliding of a layered slope induced by drawdown of water level has been
explored by means of simulating experiments. The influence of fluctuating speed of water level on the stability of the layered slope
was probed, especially on the whole process of deformation and evolution of landslide of the slope. The experimental results showed
that the slope is stable during the water level being rising, and the sliding body occurred in the upper layer of the slope under certain
drawdown speed of water level. In the process of slope failure, some new small sliding bodies developed on the main sliding body,
and these small stiding bodies could speed up the disassembly of the whole slope.Based on the simulating experiment about landslide
of a layered slope under drawdown of water level, the whole process of the seepage velocity, the pore water pressure, and the gradient
of pore water head within the slope body were calculated. The computational results were in good agreement with the experimental
results. Accordingly, the mechanism of deformation and landslide of the layered slope induced by drawdown of water level was
analyzed, which may provide basis for treating this kind of layered slopes in practical engineering.
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Fig.1 Schematic diagram of experimental setup
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Fig.2 Water level versus time
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Fig.3 Tensile cracks on the surface of slope
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Fig.4 The main and secondary sliding bodies
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Fig.5 Sliding displacement versus time

400 600

60 ——LRE R

5% A /mm. min®
S

A T Te e 20 22 24 26
B f8)/min
B6 W|HMAESHEMNXR

Fig.6 Sliding velocity versus time
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Fig.7 Change of water table in slope versus time
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Fig..8 Contours of water head(unit: m)
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Fig.10  Contours of gradient of pressure head (unit: m/s)
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Fig.11 Contours of water head(unit: m)
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Fig.12  Contours of velocity (unit: 10 m/s)
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Fig.13 Contours of gradient of pressure head(unit: m/s)
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Fig.14 Contours of velocity (unit: m/s)
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Fig.15 Contours of gradient of pressure head (unit: m/s)
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