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Formation mechanism of karst collapse with unconfined
aquifer-aquitaed system in riverbed

YU Zhengxing'®, JIN Fuxi'*, DUAN Xuanliang'**
(1. School of Geosciences and Info-Physics, Central South University, Changsha ,Hunan 410083, China;
2. Key Laboratory of Metallogenic Prediction of Nonferrous Metals and Geological Environment Monitoring
( Central South University) , Ministry of Education, Changsha ,Hunan 410083, China)

Abstract; The karst collapse is characterized by suddenness and concealment, which often causes major
disasters. In order to predict the mode and possibility of karst collapse in the riverbed, the formation
mechanism of the karst collapse with unconfined aquifer aquitaed system in riverbed is analyzed. Based on the
theory of underground erosion to uplift pressure loss and gravity theory, the soil mechanics model is established
to evaluate the collapse coefficient of the soil cave when the karst water level drops. The calculation results are
further verified by FLAC®. The results show that the collapse of the river bed in this area is the collapse of the
soil cavern formed by groundwater erosion. The stability of the soil cave is related to the height of the soil
caven and the mechanical properties of the soil. The results also show that the karst collapse of the riverbed
often occurs in the initial stage of pumping and drainage and in the early stage of soil cave formation.
Generally, the riverbed collapses offen before which in the land, and can also predict large-scale karst
collapse.
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Fig.3 The distribution of karst collapse in research area
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Fig.4 Dynamic monitoring curve of karst water level in 2014
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Fig. 6 The mechanical model of karst collapse in riverbed
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Fig.11 Pore water pressure distribution before pumping

corresponding curve
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