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Analysis of stability and kinematics of the dangerous rock mass in
Zhangjiagou, Baoxing, Sichuan Province

CHEN Xirui'?, LIU Honggiang', YANG Jianhong', Al Qikai’, ZHONG Bo®, CAI Guojun®
(1. Regional Geological Survey Team of Sichuan Bureau of Geology and Mineral Exploration and Development, Chengdu,
Sichuan 610213, China; 2. State Key Laboratory of Geological Disaster Prevention and Geological Environment Protection,
Chengdu University of Technology, Chengdu, Sichuan 610059, China; 3. Sichuan Brigade 302 Branch, China Construction
Material Industry Geological Exploration Center, Leshan, Sichuan 614299, China)

Abstract: After the “6 * 1” Lushan earthquake, unstable rock mass was discovered in Zhangjiagou, posing a severe threat to the
safety of the residents and their property below. The dangerous rock mass was evaluated using stability calculation and the
discrete element numerical analysis method, and the seismic condition with the highest threat level was selected for kinematic
analysis. Based on this research, a combination of analytical solution and numerical solution was used to design corresponding
protective measures. The main conclusions are as follows : (1) The structure of the unstable rock mass in Zhangjiagou is broken,
and a controlling structural plane is developed along the slope. (2) The stability calculations and numerical simulations show

that the Zhangjiagou unstable rock mass will become unstable under natural, rainstorm and seismic conditions, with the longest
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movement distance occurring during an earthquake. (3) The failure mode of the dangerous rock mass under seismic conditions

is a shatter-slip type, where the rock mainly slips during movement, and the jump height is small. Additionally, the slope shape

significantly affects the characteristics of rockfall movement. (4) The collision and extrusion between rockfalls can change their

motion characteristics and impact kinetic energy, potentially increasing the scope of the disaster. The research results can

provide a reference for similar disaster prevention and control efforts.

Keywords: sliding collapse; stability evaluation; discrete element; movement characteristics; prevention method
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Fig. 1 Overview map of the Zhangjiagou dangerous rock mass
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Fig. 2 Cross-sectional diagram of the Zhangjiagou dangerous rock mass
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Fig. 3 Aerial view of the East River area at the front of the slope
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Table 2 Selection of calculation parameters for stability analysis
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Table 3 Stability analysis calculation results
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