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Key technologies for prevention and control of water-sand inrush disaster in
fully mechanized caving mining under rich water aquifer

LIU Shengyou',FAN Zhenli*”, YIN Xiwen>’ ,HE Xin',ZHAO Huiguo', WEN Jianzhong' , LIU Haiyi'
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Abstract ; Fully mechanized coal caving mining under the nearby rich water aquifer is very dangerous for the reason
that the overburden of weakly consolidated coal seam has poor resistance to mining deformation and fracture caused by
high intensity mining is easy to permeate the aquifer,which usually results in water-sand inrush. In order to realize the
accurate prevention and control of water-sand disaster in fully mechanized caving mining under rich water aquifer, pre-

vention and control technology of water-sand inrush disaster based on fine exploration of hydrogeological conditions,
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measurement and monitoring of overburden failure height,design and real-time adjustment of mining and caving height
of coal seam is studied. A combination of fine exploration based on net parallel electrical method and encryption drill-
ing is proposed to find out the hydrogeological conditions of mining working face. The overburden failure height charac-
teristics of dynamic and static fully mechanized caving mining were obtained by using the empirical formula predic-
tion , numerical simulation , measurement of borehole water injection method and the integrated monitoring of electricity-
seismic. By controlling the mining and caving height of coal seam, optimizing the position of two roadway in working
face,inverse computation of mining and caving height by monitoring overburden fracture height using electricity-seis-
mic ,the mining and caving height of coal seam can be real-time adjusted. Taking the application working face as ex-
ample ,the method of parallel electricity ,drilling testing, measurement of overburden failure height and precise control
of mining and caving height of coal seam is adopted to dynamically control overburden failure range and realize fully
mechanized caving safety mining under nearby rich water aquifer. The results show that hydrogeological information
and the key parameters of overburden failure in fully mechanized mining can be effectively got by geophysical prospec-
ting and drilling detection. Fully mechanized mining under nearby water rich aquifer can be safely conducted by com-
bination the mining fracture with hydrogeologic conditions, controlling the mining and caving height, different measure-
ments being taken to dewater or protect different aquifer.

Key words: protection and control of water-sand disaster; water rich aquifer; fine exploration of overburden fail-

ure joverburden failure height;mining and caving height control
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Fig. 1  Technical framework for accurate prevention and control of water inrush and sand crushing
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Fig. 10 Prevention and control diagram of water sand disaster based on coal mining height control
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