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CENTRIFUGE MODEL TEST OF SLOPE EXCAVATION AND
SUPPORT UNDER RAINFALL
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2. Guangxi Communications Investment Group Co. , Lid. , Nanning 530021, Guangxi, China)

Abstract; In order to study the slope stability and deformation characteristics under rainfall during
excavation and operation process, the typical high slope of Liu-Nan highway extension project is chosen
as the prototype. Using the geotechnical centrifuge of Chang’ an University and independently developed
rainfall device, 12 groups of centrifuge model tests of different excavation-support sequence were carried
out. Through monitoring the whole process of slope from deformation to failure, the effect of different
support sequence on the stability of slope was analyzed. The following results are obtained: the horizontal
deformation and the vertical deformation of the slope are well restricted by the timely-support method, the
horizontal deformations of the 1th and 6th grade excavation are reduced by 33. 9% and 30. 4% , and
vertical deformations are reduced by about 54% and 11. 6% ; It is extremely favorable to use the timely-
support excavation method for the stability of the slope under rainfall condition. The rainfall stability
coefficient have a very small drop at 2th, 4th and 6th grade excavation after rainfall and reduce by 10.
1% ,5. 4% and 6. 5% respectively. Under the same rainfall, the stability coefficient of slope without
timely-support is at least 50% lower than that of timely-support excavation method, which shows that it is
of great significance to slope stability under rainfall.
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Table 1  Technical indexes of geotechnical centrifuge
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Table 3 Similitude ratios used in centrifuge model tests
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Fig. 1  Gravel cohesive soil simulates soil particle composition
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Table 4 Mechanical parameters of sandstone simulation material
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Fig.2 Model filling diagram
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Table 5 Supporting conditions of models and rainfall situation
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Fig. 3 Schematic diagram of the rainfall device
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Fig. 4 Stereogram of the physical model and the rainfall device
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Fig.5 Horizontal deformation of the slope top during excavation
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Fig. 6  Vertical deformation of the slope top during excavation
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Fig. 7 Horizontal deformation of the slope foot during excavation
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Fig. 8 Vertical displacement of the slope foot during excavation
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