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Fig. 10 Simulation results of rockfall movement:

(a) rockfall trajectory; (b) histogram of horizontal distribution; (¢) curve of bouncing height; (d) curve of total energy and velocity
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Fig. 14  Factor sensitivity analysis results
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Experimental Study on Rockfall and Sensitivity Analysis

of Influencing Factors

LIU Wanli',YAN Echuan' |, WEI Pengfei’, LI Lihua’

(1. Faculty of Engineering , China University of Geosciences, Wuhan 430074, China;

2. Eighth Geological Brigade of Hubei, Xiangyang 441000, Hubei , China)

Abstract; In the process of rockfall, it often collides with the cliff surface and disintegrates into falling rocks with

different block diameters. There are many factors affecting the characteristics of rock movement, which makes it

difficult to accurately predict the whole process of rockfall movement. In this paper, taking collapse in Tangchi
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Gorge of Hubei Province as example, based on the investigation and analysis of the geological conditions in the
area, it carried out a unstable rock removal test in the field, and tracked the process of the collapse and monitored
the data of the falling rocks movement. Subsequently, the results of a comparative study on the characteristics of
falling rocks carried out by Rockfall software showed that when the normal restitution coefficient R, =0. 37, the
tangential restitution coefficient R, =0. 87, the roughness =6 °, the friction angle o =30 °, the test data were in
good agreement with the simulation results. That is, the parameter combination can accurately characterize the
process of falling rock movement. Based on the sensitivity analysis of Rockfall software, it was found that, different
factors had different degrees of influence on the characteristics of rockfall and the mechanism of action, especially
with the influence mechanism of a on rockfall was the most complicated. When the unit change rate of the factor
was used as the basis for sorting sensitivity, for the distance of rockfall movement, the height of bounce and the
total kinetic energy, the sensitivity of R, , R,, f, a, m (rockfall mass), and H (initial elevation) was ranked as
follows: R, >R, >f >H>m H>R, >R, >f m >R, >H >R, >f. The results can be used to determine of the

impact range and damage degree of rockfall, and provide reference for design of collapse prevention and control.

Key words: rockfall ;motion characteristic ; Rockfall software ;factor sensitivity ; Tangchi Gorge



