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Abstract: Based on the geological background, hydrogeological conditions and geological
prototype of the subsidence area, the paper focuses on the genetic mechanism of typical
single-layer aquiclude karst collapse in Tongquan Town, Malong District, Qujing City.
Firstly, based on the similarity theory, an indoor geological physical model of a single-layer
aquiclude cover collapse was constructed, and experimental conditions were carried out to
simulate the pressure changes in the karst cave and the deformation evolution law of the
single-layer aquiclude cover under different groundwater level drop rates. On this basis,
based on the limit equilibrium theory, the force analysis of the single-layer aquiclude cover is
carried out, and the discrimination formula of the cover stability considering the relationship
between the vacuum pressure of the cave and the drop rate of the groundwater level is put
forward. The results show that; (1) the decrease of groundwater level forms a negative
pressure zone in the cave, and the resulting vacuum erosion plays a leading role in the

collapse progress; (2) At the experimental scale, the critical water level drop rate of the

Wim B

2024-05-20 MEIRHE: 2024-07-29



40 oI E SRR

2024 4F

collapse of the single-layer aquiclude cover in Tongquan Town, Malong District is about

0.98 m/d, and the collapse occurs when the critical value is exceeded.
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drawdown; collapse mechanism
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