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Deformation characteristics analysis of Gapa landslide under seismic effects

MA Bin, LI Xirr yao, LIANG Chao
(State K ey Laboratory of Hydraulic Engineering Simul ation and Saf ety, Tianjin University, Tianjin 300072, China)
Abstract: We established a three dimensional Gapa landslide model using the finite difference soft ware FLAC®, and applied to it
the Et Centro seismic wave magnified by one and three folds respectively. T he calculation results showed that the slope would be
permanently displaced under the effect of single fold seismic waves, but would not slide; under three fold seismic waves, the
slope would slide. Moreover, the slope had different deformation and slippage characteristics when agitated by single fold and
three fold seismic waves. In the first case, the deformation mainly concentrated on the sliding body 0 ; but in the second case,
the sliding body N also had intense deformation. W e analyzed this phenomenon from three aspects: the components and matert
als parameters of the landslide, the topographic factors of the slide region, and the dynamic response of the slide region. We cak
culated the permanent displacement of sliding bodies I and III using the New mark finite sliding displacement method, and the re
sults were consistent with the numerical calculation. The results show ed that the dynamic response of sliding body 0 would re
sult in greater permanent displacement, and thus verified the numerical calculation. The permanent displacement obtained based
on structural dynamic response can also be used as an index of the impact of earthquake on local deformation, and thus to estt
mate the damage of an earthquake.
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Fig. 1 The landslide photo
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Fig.2 Diagram of the boundary conditions of the numerical model
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Tab. 1 The materials parameters of different regions of the slope
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WEN k0 WiAO0 NEME Es
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B/ (kg o)
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2 500 2500 2500 2500 2700

BB/ MPa  606.06 568.18 530.3  606.06 3937.01

RFRAE S/ MPa  1481.48 1388.89 1296.30 1481.48 7246.38
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Fig.3 Acceleratiorr time curve of seismic wave
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Fig.4 Layout of displacement monitoring points on the landslide

Fig.5 The displacement contour plot and displacem ent time curves of monitoring points under different seismic waves
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Fig. 6 Calcula6ti0n sketch of yield acceleration of creular sliding surface
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Fig. 7 Static stability coefficients of the two sliding bodies
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Fig.8 The distribution of horizontal and vertical

acceleration peak values at different water levels
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Fig. 9 The acceleration history and permanent displacement
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