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Analysis on Deformation and Failure Characteristics of Xinbao Village
Landslide Induced by Haiyuan 8. 5 Magnitude Earthquake

WU Liang-jie', BO Jing-shan’* , CHEN Zhuan-zhuan'
(1. Geophysical Exploration Center, China Earthquake Administration, Zhengzhou 450000, China;
2. College of Geological Engineering Institute of Disaster Prevention, Sanhe 065201, China)

[ Abstract] In order to analyze the instability and failure characteristics of earthquake landslides in the Loess Plateau, the Xinbaocun
landslide induced by the 8. 5-magnitude Haiyuan earthquake in 1920 was taken as an example. Based on satellite remote sensing inter-
pretation and field investigation of landslides, the original terrain of the Xinbaocun landslide before sliding was restored using the nu-
merical simulation function of MATLAB based on the principle that the volume of the landslide body before and after sliding is equal.
On this basis, the numerical simulation method was used to analyze the instability, deformation and failure characteristics of the Xin-
baocun landslide under the action of earthquakes and invert the minimum horizontal ground motion of the slope instability. The land-
slide restoration results show that after the restoration of the Xinbaocun landslide, the slope surface shape is generally concave, and the
slope distribution range is 12° ~ 18°. The numerical simulation results show that under natural conditions, the slope deformation of the
restored landslide is small, there is no obvious plastic deformation zone, the stability is good, and the overall stability coefficient is
1. 355. Under the action of earthquake, when the input earthquake motion is 0. 4g, the stability coefficient is 0. 887, the slope is in an
unstable and damaged state, and the slope body has a large area of deformation. The maximum deformation area is located near the top
of the slope,and gradually decreases from the top to the foot of the slope. It is speculated that the landslide is a push-type landslide.
The inversion results show that the minimum horizontal earthquake motion for slope instability is 0. 36g. The research results of this pa-
per can provide certain basic data and reference for the prevention and control of earthquake disasters in the Loess Plateau.

[ Keywords ] terrain restoration; original terrain; numerical simulation; destruction characteristics; stability analysis
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Fig. 1 The current landform of the Xinbao Village landslide
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Fig. 2 Satellite remote sensing image of Xinbao Village landslide
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Fig. 3 Geological profile of the main sliding
direction of Xinbao Village landslide
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