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Evidence of Shear-Wave Birefringence from Shallow VSFP Data
- A Robust Technique to Deduce Crack Orientation Profile-

(ORanajit GHOSE, Masaki OSADA (OYO Corp.)
Naruki WAKABAYASHI, Naoto KINOSHITA (Shimizu Corp.)

ABSTRACT: A salient seismic feature of fracture-related rock structure is the effective shear-wave anisotropy
manifested in the form of 'birefringence’ or 'shear-wave splitting’. In this paper, we report the preliminary results
of delineating the depth varying polarization direction of shear waves from a shallow vertical seismic profiling
experiment conducted at a hard rock area. We have developed a new algorithm for estimating systematically the
polarization azimuth of the split shear waves observed at a regular depth interval by 2 downhole three-component
seismometer with fixed orientation. The technique does not assume orthogonality of the split shear waves. The
processing results in clear decoupling of energy between the reception coordinates, and consequently a notable
improvement in the alignment of phase arrival. The estimated polarization azimuth of the fast-split shear wave
varies from northwest at shallow depths, to north to northeast below about 30m. The interpreted profile exhibits
excellent correlation with that obtained by actual measurement of strike of the open cracks from borehole TV
images and core samples, even in scales of a few meter.
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