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Dynamic fragmentation characteristics of rock avalanche
with tectonic joints

ZANG Jiayuan', CHANG Wenbin', XING Aiguo', ZHANG Yaoming?, WANG Chunling?, JIN Kaiping',
SHEN Lingkai', YU Wengang®

(1. State Key Laboratory of Ocean Engineering, Shanghai Jiao Tong University, Shanghai 200240, China; 2. China Energy
and Chemical Industry Development & Construction Group Co. Ltd., Guiyang, Guizhou 550000, China)

Abstract: In recent years, rock avalanche disasters have been occurring frequently in southwest China, which seriously affect
the regional ecological-environment and human activities. To understand the fragmentation characteristics of the avalanche
masses during their movement, this study is based on the field investigation of the rock avalanche in Zongling Town, Nayong
County:. The dynamic fragmentation process of the rock avalanche during the failure and accumulation stages was simulated
using the particle discrete element method. Additionally, the distribution characteristics of the maximum feret’s diameter of the
fragments within the rock avalanche mass were statistically analyzed. The results show that: (1) Under the effect of gravity, the

internal structural joints of the rock avalanche rapidly interconnected, dividing the avalanche mass into numerous fragmented

Wi BEHEI: 2022-09-24; fEITHER: 2023-03-23 ML https://www.zgdzzhyfzxb.com/

EE&TH: EZRHESHFLITRIEE(2018YFC1504804); [E 5K [ A FF #5410 H (41530639)

F—1EE: AR (1996—), B oE M, EARKFIL I, wit, EENF K EMIT . E-mail: shangdengweifengzjy@sjtu.edu.cn
BHREE: Fo0i(1995—), B, IWWEEIRA, EAR TR, W+, F2 A TR T S5

E-mail: changwenbin@sjtu.edu.cn


https://doi.org/10.16031/j.cnki.issn.1003-8035.202209035
https://doi.org/10.16031/j.cnki.issn.1003-8035.202209035
https://doi.org/10.16031/j.cnki.issn.1003-8035.202209035
https://www.zgdzzhyfzxb.com/
mailto:shangdengweifengzjy@sjtu.edu.cn
mailto:changwenbin@sjtu.edu.cn

S Hh [ M KCE 5 B iR A 4R

%34

blocks that eventually slid along the down-dip joint surfaces. (2) The collapse exhibited significant fragmentation phenomena in

the entire movement process, with extensive disintegration during the initial failure and friction-induced tearing and cracking

fragmentation during the accumulation stage. (3) The feret’s diameter distribution curves of the fragments at different time

intervals were fitted using Weibull two-parameter distribution model and fractal geometry theory. The results showed that the

fragmentation degree of the avalanche during the accumulation stage (¢ = 21.7 to 72.4 s) was weaker than that during the initial

failure stage (f = 0 to 21.7 s). The fractal dimension of the fragments and the proportion of fine-grained fragments continuously

increased throughout the entire movement process, once again confirming the fragmentation and disintegration phenomena

during the entire process of failure and accumulation. The research findings provide a theoretical basis for revealing the

dynamic fragmentation mechanism of the Zongling rock avalanche, and provide scientific guidance for the prevention and

control of rock avalanche disasters in the mountainous areas of southwest China.
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Fig. 1 Aerial view of the Zongling rock avalanche (modified after Ref. [19])
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Fig. 2 Engineering geological cross-section of the Zongling
rock avalanche
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Fig. 3 Stress-strain curve of synthetic rock mass specimen (SRMS)

under unconfined compression test
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