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(24) SEISMIC AND MECHANICAL BEHAVIOR OF LAYERED ROCK

by Chikaosa TANIMOTC, Shojire HATA.and Jun TAMAKI
Dept. of Civil Engineering.Kyoto University

SUMMARY

Seismic (or acoustic) surveys have been extensively developed in Japan and have become
conventional in both investigations at the planning stage and field measurement at the
construction stage. Though the propagation velocity of a seismic wave is an overall index
of the dynamic behavior of a rock mass,its relationship to the mechanical properties of rock
including discontinuities have not yet been clarified.

The following parameters were chosen to describe the behavior of P-waves in jointed rocks:
velocity(Ve),fracture frequency(n),aperture(b),moisture content of the joint fill(w) and
velocity ratio(k),defined by the ratio of P-wave velocity in-situ or through a cracked sample
to that of intact rock. [Ikeda,1979;Hata,Tanimoto,et al,1980;Tanimoto,Ikeda,1983 ]

Therefore,the objective of this study is to estimate mechanical properties of rock masses
through seismic surveys without performing ezpensive and time-consuming field tests,which
tend to be impractical especially in tunneling.

Tanimoto and Ikeda [1983] discussed the fundamental relationship between seismic and
mechanical properties of jointed rock. For this time,theoretical and ezxperimental approaches
were extended to layered rock. Thickmesses of respective layers and orientations of layers must
be added as new parameters.

Following conclusions were obtained from the laboratory tests and field measurements.

1) From the practical point of view, fracture frequency(n) is a predominant parameter in the
relationship between seismic and mechanical properties of layered rock as well as jointed
rock.

2) Parameters such as orientation and thickness of a layer and fracture frequency are very
sensitive to mechanical properties of rock, and it is possible to estimate a thickness of
lager and degree of fracture frequency in terms of seismic survey. However,it was confirmed

that seismic survey will not give distinct information to an orientation of layers.
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