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Abstract ; Taking the deep cutting high gravel soil slope in Gongdong Expressway as the research object, the
finite difference software FLAC™ is used for simulation analysis, and the meshing and inputting waves are
deeply considered to ensure the accuracy of the simulation, so as to study earthquake induced deformation and
response characteristics of high cutting slope under natural and rainfall conditions. The results show that: (1)
In the stage of static excavation and support, the main influence range of excavation was near the excavation
face, and the displacement was mainly spring back deformation, the rebound displacement increases slowly
with the increase of excavation depth. The displacement trend in the downward slope direction was generated
from the slope foot. Under the rain condition, all the slope measurement points were displaced downwards.

(2) Under earthquake, the slope body will produce multiple shear zone dumping energy, and under the
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earthquake and rainfall condition, a penetrating shear zone from the top to the foot of the slope was formed,

which became the overall instability trend. (3) There was a time gap between the peak input seismic wave

and its displacement response at this peak point, and the displacement at this point was not the maximum

displacement. The rainfall has a greater influence on the displacement of the upper middle slope, which will

almost multiplied the displacement under natural conditions. (4) The larger the horizontal displacement in the

downbhill direction during the earthquake, the more decreasing of the acceleration, from the slope surface to the

inner slope, the influence of rainfall on the acceleration response is weakened.
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Fig.1 Geological cross-section of slope
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Fig.2 The studied cross-section
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Fig.3 Schematic diagram of support structure after excavation
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Table 1 Strength parameters of rock and soil mass
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Fig.4 Time-history curve of displacement and input wave
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Fig.6 Time step curve of horizontal displacement
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Table 5 Negative displacement increase rate
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H B 95.9% 9.3% ~11.4%
NEH 68. 6% 8.9% -7.4%
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Fig.7 Incremental shear strain nephogram under earthquake
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Fig.8 Horizontal displacement cloud map under earthquake
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