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Prediction of Discontinuity and Determination of Rock Property ahead of
Tunnel Face by VSP application

Kee-Chun Nam, Jin-Moo Lee and Sung-Soo Cha

ABSTRACT Geological events which are undetected by the surface geophysical or geological
survey phase can cause many problems, especially when the tunnel is excavated by TBM. To
detect the geological events ahead of tunnel face, a seismic method applied from VSP method is
used. Generally uniaxial geophone has been used in surface seismic survey. But this time,
triaxial geophone is used to reduce the noise of tunnel wave. DME (Dip moveout Enhancement)
filter and diffraction stack method are used. Applying these techniques to the road tunnel in
construction, it is proved that the geological events ahead of tunnel face is fairly well predicted.
From the seismic trace, V, and V, which are related to the rock property can be also obtained.
Rock property and proper support design can be deduced from these parameters.
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Table 1. Rockmass properties

Profile 1Profile 2Profile 3Profile 4

V,(m/sec) 4,370 4,430 5,530 4,770
V(m/sec) 2,320 2530 3,100 2,600
Poissons Ratio 0.30 0.26 0.27 0.29
Shear modulus(GPa) 13.49 1723 2595 18.29
Bulk modulus(GPa) 29.62 30.04 48.00 36.75
Young's modulus(GPa) 35.72 43.39 65.96 28.22
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