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Fig. 1 Engineering geology map
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Table 1 Basic physical and mechanical parameters of soil
HHERA WEgem® LB BiUIMTR/Kpa  EWEHKpa BRSSO RERJIKPa BEREUems!
A%+ 1.72 047 1.354x10° 4.22x10° 8.8 253 3.22x10"
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Table 2 Relationship between cover layer thickness and karst collapse
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kAR 97 72 69 56 22 2 1 318
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Table 3 Model test scheme
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Fig. 5 Variation of water-gas pressure with time
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Table 4 Water-gas pressure response, variation and initial ambient temperature effect during one rise and fall

process of water level under different drainage rates

HokHR /mes IS RSV AR IR/ °C A IR AR IG SR AE/KPa ZK U Fyma Ji7 it /s 7K I3 0TI /s /KU 7B i /kPa

4.17x10° 20.88 101.083
4.17x10* 25.85 99.065
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Fig. 6 Relationship between deformation of overlying soil and

water-gas pressure of soil cave
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Fig. 9 Variation of soil pressures with time at the drainage rate
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Influence of water level dropping rates on the collapse of karst soil caves

CHEN Xuejun'’, XUE Mingming’, SONG Yu'’
(1. Guilin University of Technology, Guilin, Guangxi 541004, China; 2. Guangxi Key Laboratory of Geomechanics and
Geotechnical Engineering, Guilin, Guangxi 541004, China )

Abstract The change of water-gas pressure caused by the rise and fall of water level will lead to the collapse of karst
soil caves. In this study, we combined the physical model test and FLAC3D numerical simulation to simulate the soil
cave collapse caused by water level fluctuation under the same water supply rate and different drainage rates. Besides,
we also analyzed the influence of different drainage rates on the variation of water-gas pressure, soil pressure of the
overlying soil layer and deformation of soil caves during the fluctuation. We also established the relationship between
water-gas pressure and variables such as drainage rates, overburden deformation and cave, and put forward the action
law of water level fluctuations on the collapse of soil cave. The results show as follows. (1) The influence of drainage
rates on the variation of water-gas pressure is basically the same, but with different degrees. The change degree and
response time of water-gas pressure are positively correlated with the drainage rate. (2) The change of overburden
deformation and soil pressure is positively correlated with the change of water-gas pressure, but with different
influence degrees. The drainage rate can only accelerate the change degree. (3) Degrees of deformation and collapse of
soil caves are caused by comprehensive factors. The speed of the drainage rate and the number of water level
fluctuations influence the changes of water-gas pressure in different degrees in soil caves and also influence the soil
deformation caused by water level fluctuations. (4) The numerical simulation results are basically consistent with the
results of laboratory model test. These results provide important theoretical support for further research on the laws of
hydrodynamic factors affecting karst collapse and provide a basis for rational prevention and prediction of karst
collapse.

Key words soil cave collapse, physical model test, FLAC3D numerical simulation, drainage rate, water level
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