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Fig. 1 Schematic diagram of opposing coils

transient electromagnetics device
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Fig. 2 Low resistance H model attenuation

voltage curve
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Fig. 3 Imaging results of low resistance H model
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Fig. 4 High resistance K model attenuation

voltage curve
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Fig. 5 Imaging results of high resistance K model
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longitudinal conductivity section
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Tab.1 Comparison between detection results and excavation results
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Research on interpretation method and application of opposing coils transient

electromagnetics on advanced geological forecast

ZHAO Xiaoliang' » RAN Jun®, LEI Kai', LIU Lidong',
PEI Shijian', ZHANG Jifeng®, ZHANG Jizhen*

(1. China Railway Liuyuan Group CO. ,LTD. Engineering Survey Institute, Tianjin

300308, China;

2. Guiyang Urban Rail Transit Group Co. , LTD,Guiyang 550081, China;

3. School of Geology Engineering and Geomatics, Chang’an University, Xi’an

4. China Railway Design Corporation, Tianjin

710054, China;
300251,China))

Abstract; Transient electromagnetic method is sensitive to low — resistance bodies and has unique advantages in detecting

water — bearing or mud — filled faults, broken zones. and other low — resistance unfavorable geological bodies in front of the

tunnel face. First, this study introduces the equivalence principle and characteristics of the Opposing Coils Transient Electro-

magnetics method. Then through the tunnel, the high and low resistance in the spatial domain sandwich model one dimensional

forward response characteristics, the apparent resistivity curve, and the interpretation of the apparent longitudinal conductance

curve characteristics and effect of comprehensive analysis and research, discusses the combined interpretation method of appar-

ent resistivity contour map and apparent longitudinal conductivity section is discussed. Finally, two application cases summarize

some characteristics and rules of Opposing Coils Transient Electromagnetic method in interpretation of tunnel advanced geolog-

ical prediction results. The conclusion shows that the Opposing Coils Transient Electromagnetic method is suitable for tunnel

advanced quality prediction and can effectively improve the accuracy and accuracy of prediction results.

Keywords: opposing coils transient electromagnetics; the apparent resistivity; apparent longitudinal conductance; advanced

geological forecast



