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Evaluation of the Water Gushing (Inrush) Risk and Prediction of
Water Inflow in the 2-3 Coal Seam Roof of Gaotouyao Coal Mine
MU Jinxia' s YANG Yi'na®, GUO Xiaoshuai', HOU Meiling' . WU Qiang®, ZENG Yifan*, ZHAO Linger*
(1.The First Hydrogeological Team of China Coal Geology Administration, Handan, Hebei 056004, China;
2.National Coal Mine Water Hazard Prevention Engineering Technology Research Center,

China University of Mining and Technology-Beijing, Beijing 100083, China)

Abstract: In order to find out the influence of water disaster in 2-3 coal seam roof mining in Gaotouyao Coal Mine, the “three-
graph and double-prediction method” coupled with GIS and AHP was used to construct the water abundance evaluation model
of 2-3 coal seam roof water-filled aquifer. Comprehensive comparison of FLLAC3D numerical simulation, empirical formula
calculation, analogy measurement and other methods, the traditional calculation formula of fractured water-conducting zone
height was modified. On this basis, the classification and zoning map of water gushing (inrush) risk of 2-3 coal seam roof
water-filled aquifer was obtained by compound superposition. Numerical simulation was used to predict the water inflow of
Gaotouyao Coal Mine. The results show that the risk of water inrush in the central and southwest of Gaotouyao Coal Mine is
higher, and the risk of water inrush in the northwest and east is lower. The normal water inflow of Gaotouyao Coal Mine is 465
m®/h, and the maximum water inflow is 558 m®/h. In view of the water disaster problems faced by the mine in the future, the
feasible prevention and control measures have been put forward comprehensively.
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Fig.1 Hierarchy analysis model
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Fig.2 Water-rich zoning maps of 2-3

coal roof water-filled aquifer
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Fig.3 Numerical simulation model of rock stratum
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Fig.4 Numerical simulation results of the overburden failure
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Table 3 Height and crack-mining ratio of fractured

water-conducting zone of roof in Gaotouyao Coal Mine
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Fig.5 Height zoning map fractured

water-conducting zone in 2-3 coal roof
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Fig.6 Safety zoning map of roof aquifer

fracturing in 2-3 coal seam
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Fig.7 Classification and zoning map of water

gushing (inrush) risk of roof aquifer in 2-3 coal seam
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Fig.9 Partition of aquifer parameters
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Fig.10 Fitting curve of pumping test holes for aquifer
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