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THREE-DIMENSIONAL TRANSIENT ELECTROMAGNETIC MODEL STUDY
FOR FRACTURE PREDICTION FROM TUNNEL FACE

T = I
Toshiaki HARA, Akira SAITO

TSP and tunnel HSP using the reflection method are often used for geophysical exploration from inside the tunnel. By generating vibrations in the tunnel
and receiving them near the face, the fault section and stratum boundaries in front of the face can be captured as reflecting surfaces. However, it has been
reported that it is less effective for structures with similar physical properties and for horizontal structures.Numerical experiments were made for a fracture
detection approach from a tunnel face by the TDEM, using a three-dimensional finite- difference time domain program. The response, time derivative of the
magnetic field, which would be produced by a fracture zone at a distance of 0-50 m from a tunnel face was estimated from calculations involving numerical
resistivity models conductors in a resistive background. Varying the distances to the conductor the conductance of conductor the background resistivities and
the geometry of model affects the transient curves in a time range of 1-200 shut- off the transmitted current. This experiment also shows that differential
measurement of transient curves is one of effective approaches to predict fracture zone from a tunnel face.

Keywords : TDEM method, three dimensional numerical modeling, tunnel face
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