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Abstract: The investigation of hidden structures and the prediction of gas abnormal area form the foundation of gas disaster

prevention engineering. In accordance with the laws and regulations governing coal mining in our country, a gas pumping
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project must be implemented prior to mining coal seams with a gas hazard. Typically, geologic anomaly area represent gas

hazard zones, where the combination of tectonic stress field and mining-induced stress field can disturb coal bodies and

pressurize gas. To accurately locate geologic anomaly areas and evaluate their gas disaster potential, a gas geologic anomaly

survey method has been proposed based on gas extraction projects. This method uses drilling parameters and records to

calculate the coordinates of the control points of the coal seam roof and bottom, and then utilizes two-dimensional projection

diagrams and three-dimensional stress field models to survey and forecast small, hidden geological structures (such as small

faults, folds, and locally abnormal coal thicknesses). By analyzing the additional stress field surrounding small geological

structures, gas disaster potential can be dynamically predicted. The application of this method enables the detailed investigation

of geological anomalies and reveals the general pattern of gas geological evolution at coal mining worksites. The research

results provide a scientific basis for the optimal design and effective implementation of disaster prevention and control measures

for coal seams with high gas content or at risk of gas outbursts.

Keywords: prevention and control of gas disasters; gas extraction drilling; gas geology; gas anomaly; geological anomalies
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Fig. 1 Workflow of hidden structure exploration and gas anomaly area prediction technology
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Fig.2 Schematic diagram of relative coordinate system
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Fig. 3 Schematic diagram of borehole
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Fig. 4 Schematic diagram of borehole deflection
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Fig.5 Contour illustration diagram of faults and folds
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Table 1 Analysis table of trending surfaces for different tectonic types
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Fig. 7 Surface grinding deviation diagram of faults and folds
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Table 2 Numerical simulation of superimposed stress fields of different tectonic types
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Fig. 10 Layout diagram at 14171 coal mining working face
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