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The Evolution Process and Numerical Simulation Research of

Karst Collapse Induced by the Decline of Groundwater Level
ZHONG Yao

(School of Civil Engin.,Architecture and Environment , Hubei Univ. of Tech.,Wuhan 430068 ,China)
Abstract: In order to explore the evolution process of Karst collapse when the groundwater level drops. the
Karst collapse in the Xiaka River research area in Zhangwan Village is taken as the research object. Com-
bined with engineering data, the Karst collapse process is calculated and analyzed by FLAC3D numerical
simulation software, and the calculation model is obtained in the groundwater. The stress and strain cloud
diagrams under the three stages of potential drop, and the development law of Karst caves in the study are-
a can be obtained. The research results show that when the groundwater drops, the soil is damaged by the
concentrated action of shear stress, which leads to the expansion and development of the diameter of the
cavern, which is consistent with the shape of the pan-shaped or dish-shaped collapse pit when the cavern
collapses. Larger stress and strain values appear at the top of the cave, and the higher the soil layer, the
greater the strain difference. The maximum vertical displacement appears at the top of the cave. At the
same time, the plastic tension zone at the top continues to extend upward and finally penetrates the surface
of the soil layer, resulting in collapse and failure. It is consistent with the failure of Karst caves in the stud-
y area, which often lead to vertical collapse at the top. Numerical simulation analysis provides a theoretical
basis for the prevention and control of Karst collapse in the Xiaka River study area of Zhangwan Village.

Keywords: karst collapse; water level drops; evolution process; numerical simulation
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