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Fig. 2 Experimental model
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at two different water levels
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Fig. 4 Water-gas pressure change against water level drop
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Fig. 5 Comparison of water-gas pressure curves under

open-airtight conditions of karst cavity
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Discovery and significance of water-gas pressure

pulsation effect within karst cavity

MA Xiao"?,JIANG Xiaozhen',CAO Xichong®,PAN Zongyuan'
(1. Institute of Karst Geology, CAGS / Key Laboratory of Karst Collapse Prevention CGS, Guilin, Guangxi 541004, China;
2. China University o f Geosciences » Beijing 100083+ Chinas3. Qingdao Geological »Mineral and Geotechnical
Engineering Co. ,Ltd. , Qingdao,Shandong 266071 ,China)

Abstract Through the generalization of geological model of collapse, aphysical experimental model was de-
signed to explore the changeof water-gas pressure within the karst cavity under the conditions of both open-
and closed systemswhen groundwater level declined. The experimental results show that, (1) When the
karst cavity is of a closed system, negative pressure with regular fluctuations appears during the declining
process of groundwater. Their periodicity and amplitude of fluctuations relate well to the initial water level.
(2) Once the airtight systemsuddenly turns into openone, a sudden change of water-gas pressure within karst
cavity occurs. This change value could reach 3 times of original value. (3) The periodical high-frequency vi-
bration of water-air pressure is acting on the cavity roof during the declining process of groundwater and has
the characteristics of pressure pulsation. (4) The change of water-gas pressure caused by the decrease of wa-
ter level under closed condition can be described by a linear function of time variable. The slope of the func-
tion is affected by the section area of karst cavity and the outlet. The intercept of the function is closely relat-
ed to initial water level. The effect of high-frequency vibration of water-air pressure on overburden needs fur-
ther studies,which will contribute to the formation mechanism of karst collapseand breakthroughs in preven-
tion research.

Key words karst collapse,water-air pressure, high frequency monitoring, high-frequency vibration, pressure

pulsation
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