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Fig. 1 Assumed distribution of microscopic tensile
strength in rock in two cases of (a) m=5
and (b) m=20 for Weibull distribution
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(a) m=5 and (b) m=20
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Dynamic strength of rock

Masaji KATO®, Yoshiki KAWAKAMI", Tetsuro YONEDA", Katsuhiko KANEKO*
Yuji WADA**, Yuji OGATA** and Kunihisa KATSUYAMA*™**

Assuming dynamic tensile fracture based on Hopkinson's effect and static tensile frac-
ture using an uniaxial tension test, fracturing processes of rocks were numerically analyzed by
using two-dimensional Finite Element Method. The results obtained in this study are as follows:
(1) The displacement velocity wave of the free surface simulated was consistent with that
obtained in an experiment based on the Hopkinson's effect.

(2) From the analyses, it was found that there existed the difference of tensile fracturing
processes between the dynamic fracture based on the Hopkinson's effect and the static frac-
ture under uniaxial tension. That difference was due to the mechanism of stress concentration
and redistribution.

(3) The failure strength of specimens estimated by the analyses assuming dynamic fracture
based on the Hopkinson's effect agreed with the mean value of microscopic strength with
the strain rate (approximately 100 /s) used in the study. On the other hand. the failure
strength of specimens estimated by the analyses assuming static fracture using an uniaxial ten-
sion test agreed with slightly high value of minimum microscopic strength. It was shown
that inhomogeneity of the microstructural strength of rocks was a factor causing the difference
of specimen strengths under dynamic and static loading conditions. '
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