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Application of TEM on Hydrogeological Exploration in Xinji No.1 Coalmine
Xu Lugin', Huang Pengtao', Ma Ruihua® and Lian Jianghong’

(1. China Coal Geological Engineering Corporation, Beijing 100073;
2. Hydrogeological Exploration Bureau, CNACG, Handan, Hebei 056004 ;3.Geophysical and Geochemical Prospecting Engineering
Corporation, Shanxi Engineering Geological Investigation Research Institute, Xi‘an, Shanxi 710068)

Abstract: The hydrogeological condition of the Taiyuan Formation limestone confined aquifer is the key impact factor to mine the No.
1 coal seam in the Shanxi Formation. In before, exploration has been carried out with a few hydrogeological boreholes and 3D seismic
prospecting, since the limestone aquifer belongs to karstic fissured type, the exploration result is dissatisfactory. Although borehole
outflow rate is rather small according to hydrogeological drilling, but serious water bursting has been happened in a pilot mining of
Shanxi formation coal seam in a neighboring coalmine. Thus surface electric method has been used in Xinji mine area to carry out
hydrogeological exploration, and work out relative water rich sector in Upper Member of Taiyuan Formation, hereby hydrogeological
drilling lay out. Since the buried depth of No.1 coal seam in Xinji No.l coalmine is rather deep, major nappe structure has been
found on surface, based on physical property analysis data tested operational parameters of TEM method, finally determined
parameters of square loop side length, emission frequency and fixed—gain etc. After processing and interpretation, preliminary found
out hydrogeological characteristics of underlying Taiyuan Formation limestone, combined with previous geological data, worked out
water rich zone in the mine area, considered that the Nos.1~4 limestone layers in Upper Member, Taiyuan Formation are the main
threat of water bursting to mine No.l coal seam.
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Figure 2 Zonation of transversal apparent resistivity
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Figure 3 Fixed—gain test secondary electric potential attenuation curves
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Figure 5 TEM S35 line apparent resistivity section
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Figure 6 A schematic planar diagram of water yield property anomaly
. in 50m limestone of Upper Member, Taiyuan Formation
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’ Figure 7 A schematic planar diagram of
s s karstic anomaly in top part of Ordovician limestone
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Figure 8 Comparison charts of water yield property anomalies between top part of Ordovician limestone
and upper sector of Taiyuan Formation limestone
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