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(89) Geotomography --- A New Method for Estimation of the 2-dimentional

Distribution of Seismic Velocity in Rock Mass

INAZAKI Tomio* and TAKAHASHI Yukio**

* Public Works Research Institute, ** Nippon Geophysical
Prospecting Co.,Ltd.

ABSTRACT
A tomographic method is described for estimating the 2-dimentional distribution of
seismic velocity in rock mass. With this method, detailed images of in situ seismic
velocity in the regions between pairs of adits or between surface and subsurface can
be reconstructed. The velocity distribution is calculated from traveltimes obtained
from dense fan-shooting data, and displayed as the 2-dimentional picture.

The geotomography ( geophysical tomography ) involves an iterated process of
foregoing ray tracing named " explosion method " and velocity reconstruction as an
inversion. The iterative technique of geotomography has been modified from that
used in medical X-ray tomqgraphy taking account of the effect of ray bending and the
restricted patterﬁ of measuring geometry.

The performance of the reconstruction algorithm is examined using artificial
model data and it is then applied to the field seismic data colleced by fan-shooting
between adits of a dam site.

Model calculations have revealed that the algorithm fairly reconstruct the original
structure. The geotomograph for the field data is consistent with the inferred map
of classifie& rock mass, and suggests that geotomography may be useful in mapping the

characteristics of rock mass.
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