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Deformation and failure mechanism of pillar-shaped
dangerous rock mass under resenoir’s water level fluctuation

CHEN Xiaoting' , WANG Jian' , HUANG Bolin', TAN Jianmin®
(1. Key Laboratory of Disaster Prevention and Mitigation, Three Gorges University, Yichang, Hubei 443002, China;
2. Wuhan Center of China Geological Survey, Wuhan ,Hubei 430205 ,China)

Abstract; The periodic water level fluctuation of the Three Gorges Reservoir caused the deterioration of the
rock mass in fluctuation zone, which is characterized by a decrease in strength and an increase in macroscopic
fractures. Some dangerous rock mass are discovered or need to be re recognized, including Jianchuandong,
Quzitan and Guanmuling dangerous rockmass. The boundaries of these dangerous rockmass are clear. The
dangerous rockmass are built by the lithology of “hard-relative soft” rock, mainly controlled by the base mass,
which is relative soft. Adopted pseudo time increment to simulate the time-dependent deteriorating effect of the
rockmass in the fluctuation zone, the propagation of fractures and the failure zone of Guanmuling dangerous
rockmass under multi-periods of water level fluctuation are analyzed. As the water level fluctuation cycles
increase, fractures and failure zone are expanded from the heel and toe of the dangerous rockmass, and the
main failure zonesare concentrated in the heel. The failure zone calculated in the condition of ten water level
cycles increased by nearly 4 times compared with the same calculating time steps with no deteriorating effect,
and the failure is mainly tensile. The rock mass deterioration resulted from periodic water level fluctuation

affected the failure mechanism of pillar-shaped dangerous rock mass and accelerated this evolution process. The
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results of numerical analysis shows that the main deformation and failure mode of Guanmuling rock fall are

transferred from topple to collapse. This study will provide important technical support for the prevention and

control of landslides in the Three Gorges Reservoir.

Keywords ; water level fluctuation; rock mass deterioration; pillar-shaped dangerous rock mass; failure zone

propagation; collapse failure mode
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Fig.4 The section map of Guanmuling

dangerous rock mass
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Table 1 Parameters used in numerical model
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Fig.8 Failure zone evolution map of Guanmuling potential rockfall under the condition of increasing water level cycle
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Fig.9 The openingpr-exist fractures in the numerical model
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