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FINITE ELEMENT SIMULATION OF COLLAPSE AND SLIDING OF SLOPE
WITH SINGLE WEAK PLANE INDUCED BY STRONG EARTHQUAKE
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(1. School of Mechanics and Engineering, Liaoning Technical University, Fuxin, Liaoning 123000, China;
2. State Key Laboratory of Geohazard Prevention and Geoenvironment Protection,
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Abstract: Based on the characteristics of collapse and landslide induced by Wenchuan earthquake that the
quantity, the distribution density and the influential area, etc. are large, the damage mechanism of the complex
structural slope is analyzed under strong earthquake, and the different stress-strain curves of some points in slope
are given under microseism and strong earthquake. It is pointed that slope will generate additional stress under the
effect of earthquake. The superposition of the additional stress and the original stress forms the total stress. When
the total stress is larger than the tensile strength of the rock, tensile fracture occurs. The tensile fracture criterion is
given. The finite element method is used to simulate tensile fracture process of slope with single weak plane under
strong earthquake. The following conclusions can be drawn. When the first principal(tensile) stress is greater than
or equal to tensile strength of rock, it cracks and can not bear tensile stress but compressive stress; if the total stress
state meets the plastic yield criterion, shear failure occurs; the tensile fracture region cumulates continuously
during earthquake dynamic, that is, the loose degree and the loose range become increase; and the slope containing
weak plane can easily crack along the weak plane under earthquake.
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Fig.1 Stress of a point in slope
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Fig.2 Overlap of original geostress with seismic dynamic
stress at point P in slope
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Fig.3 Finite element model of tensile fracture
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Table 1 Parameters of model materials

FEL G HEBE/MPa AL #EI(kg » m”®)
1 1000.0 0.34 2700
2 100.0 0.30 2700
3 0.1 0.35 2700
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Fig.4 Time-history curve of seismic acceleration
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Fig.5 Evolutionary process of the first principal(tensile) stress
under seismic dynamic force in x-direction(unit: Pa)
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Fig.6 Evolutionary process of the first principal(tensile)
stress under seismic dynamic forces in x- and y-
direction(unit: Pa)
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