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Numerical simulations on the relation between the strengths
of in situ rock and the characteristics of

the particle motion caused by an explosion.
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Various methods have been utilized to estimate the strengths of in situ rock. Among them, a
seismic method seems to be the most effective one, for the case that the relation between the
strengths of a rock and the characteristics of the stress wave in rock is clarified. Therefore, in this
study, in order to discuss the relation between the strengths of a rock in-situ and the change in par-
ticle motion with time, the numerical simulation of the particle motion caused by an explosion were
performed for 20 types of rocks by using a DAYS—2 code which involves the finite difference appro-
ximation to the momentum equations.

The main results obtained in this study can be summarized as follows. The dominant frequency
and the length of the wave for the particle velocity are greatly regulated by the compressive strength
of the rock, while the ratio of the negative peak of the particle velocity against the positive one is
mostly affected by the tesile strength of the rock. The strengths of the rock which are estimated by
applying the results of this numerical simulation to the shape of the measured particle velocity in the

field agree well with the ones obtained by the laboratory core tests.





