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APPLICATION OF TRANSIENT ELECTROMAGNETIC METHOD
IN COLLAPSE HAZARD OF GOAF:; TAKE THE INVESTIGATION
OF THE GOAF IN SHENDONG COAL MINE AS AN EXAMPLE

GONG Peili', LI Wei’
(1. School of Environmental Studies, China University of Geosciences, Wuhan 430074, Hubei, China;

2. Hydrographic Survey Team of China Coal Geology Administration , Handan 056500, Hebei, China)

Abstract; A large number of unknown goaf areas formed in the random mining area of coal mine area,
which are the causes of geological disasters such as ground collapse and ground fissure. In coal mining
areas, underground caves are mainly coal mine goaf areas, showing the condition of being filled and not
filled with accumulated water under the influence of hydrogeological conditions and exploration time. Due
to the influence of hydrogeological conditions and mining time, the goafs present two statuses: filled and
not filled with water. By using transient electromagnetic method, the goafs in Shendong mining area were
investigated and explored, and the most primitive normalized secondary potential was used to explain the
goafs filled and not filled with water. According to the time length of underground cavity development and
the level of accumulated water, it will present high or low resistivity anomaly, showing striking features.
It provides an example for the application of transient electromagnetic method in the exploration of goaf
and goaf filled with water, and it is of great significance to predict and prevent the collapse geological

disaster caused by the goaf.
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Fig. 1  Location and structure of the Shendong mining area
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Fig. 2 Rectangular loop lines and equivalent eddy current ring (Tx: Transmission line frame, t: decay time)
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Fig. 3 A schematic diagram of a transient electromagnetic sounding device

(TX is the power supply wire frame, RX is the receiving probe, and L is the length of the wire frame)
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Fig. 4  Flow chart of TEM data processing and interpretation
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Fig. 5 Results map of trend analysis of bedding apparent resistivity section
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Fig. 8 Comprehensive map of the abnormal goaf areas and the abnormal goaf areas with accumulated water
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