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Dynamic analysis and prediction of rear slope affected area of the
Jianshanying landslide in Shuicheng County, Guizhou Province

ZHANG Lei', ZHOU Yinpeng', ZHUANG Yu?, XING Aiguo’, HE Junyi’, ZHANG Yanbo®
(1. Institute of Surveying and Mapping Guizhou Geology and Mineral Exploration Bureau, Guiyang, Guizhou 550018,
China; 2. State Key Laboratory of Ocean Engineering, Shanghai Jiao Tong University, Shanghai 200240, China)

Abstract: On September 16, 2020, the combination of mining activities and constant rainfall triggered a long runout landslide in
Jianshanying area, Guizhou Province, China, causing a landslide of approximately 80x10* m* of rock and soil to slide down and
form a debris flow. The maximum movement distance of the landslide reached 1 km, with a maximum height difference of
about 300 m. Many houses and two roads were destroyed, fortunately without causing casualties. In this study, detailed field
investigation combined with the UAV aerial photography were conducted to obtain the geological setting and the digital
elevation model of the landslide region. Subsequently, the dynamic model DAN3D was utilized to study the dynamic
characteristics and deposit distribution of the Jianshanying landslide. Simulated results were found to match the actual situation

well, and the Frictional-Voellmy rheology was identified as an accurate tool for simulating the long runout landslide. Based on
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the numerical parameters determined from the inversion work, the sliding process and possible travel distance of the potential

landslide were simulated. The findings from this study will be helpful aid in predicting landslide runout in high-altitude regions,

particularly for the residents in the potential danger zone of the Jianshanying landslide.

Keywords: Jianshanying landslide; dynamic characteristics; landslide affected area prediction; DAN3D
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Fig. 1 Aerial view of the unstable slope at Jianshanying area
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Fig.2 Overview of Jianshanying landslide-debris flow
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Fig.3 Longitudinal cross-section geological profile of the Jianshanying landslide (section A-A”)
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Fig. 4 Aerial view of wide cracks at the top of the slope at

Jianshanying area
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Fig. 5 Digital elevation model of the Jianshanying landslide

F1 RUEBKRTREANSHEE
Table 1 Selected rheological models and parameter values of
the Jianshanying landslide
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Fig. 6 Landslide accumulation distribution patterns for landslide-debris flow deposits of the Jianshanying landslide at different moments
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Fig.7 Cloud map of velocity distribution of the landslide-debris flow movement in the Jianshanying landslide at different moments
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Fig. 8 Prediction of affected area of the potential landslide at Jianshanying area
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