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Research on Simulation of Instability Movement Process of Loess Landslides
under Earthquake Action: A Case Study of the Qifu Landslide

in Kongtong District, Pingliang, Gansu Province

WAN Chaodong' , ZHENG Simiao', SONG Tao', DONG Pengding' ,

REN Guangxin', CHEN Xing®, LI Kaige’, WEI Jiangbo®
(1. 146th Team of Gansu Coalfield Geology Bureau, Pingliang 744000, China;
2. School of Geology and Environment, Xi’ an University of Science and Technology. Xi’an 710054, China)

Abstract: The instability mechanism and movement process of large loess seismic landslides along the middle and upper reaches of the Yellow
River basin are key problems to be solved in the field of geological hazard risk assessment. To authentically and accurately invert and analyze the
characteristics of the entire process of instability and movement of seismic loess landslides, the Qifu Landslide in the loess area on the north
bank of the Jing River in Kongtong District, Pingliang City, Gansu Province was taken as the research object. Based on field geological surveys,
a method combining remote sensing image interpretation, UAV aerial survey and particle flow discrete element numerical simulation was
adopted to reconstruct a three-dimensional particle flow numerical model of seismic-induced loess landslides, and simulate and study the
characteristics of the entire process of landslide instability-movement-accumulation. The results show that the Qifu Landslide exhibits a
“tongue”-shaped planar development feature, belonging to a typical large seismic loess landslide. The rear edge of the landslide body is
preferentially deformed and destroyed, then the middle and front edges are pushed to cause overall instability. Finally, the front edge shows a
fan-shaped movement pattern, while the middle and rear edges show tongue-shaped movement characteristics. The total duration of landslide
instability movement is approximately 32 seconds, the main sliding duration is about 24 seconds, the average speed reaches the peak state at 13
seconds, about 3. 76 m/s, the average displacement curve of the landslide shows an “S”-shaped feature, and the maximum average displacement
is approximately 52 meters. The research results are basically consistent with the actual landslide accumulation characteristics. and the relevant
research methods and results can provide reference for the quantitative risk assessment of similar landslides.

Keywords: loess landslide; seismic landslide; landslide movement process; particle flow method; numerical simulation
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