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Mechanical Behaviours of Rock under High Rates of Loading
Ryoji Kobayashi

It is the purpose of this study to find out the mechanical behaviours of rocks under vorious loading-rates

~
which ranged form 1,0 X 10 kg / cm*/ see to 8.0 X 10 kg / cm®/ sec. The high rates of loading have been

cbtained by the use of a high—speed compressive testing machine, while the lower rates of loading have been

obtained by the use of & hydraulic testing machine.

In the case of the high~speed loading test, which is undertaken for the purpose of comparing with the

low-speed loading test, the shock waves should be eliminated, so as not to expose the rock specimens to impact

loading.

From the sbove consideration,a new high-speed compressive testing machine, which is applied to the rock
specimen by using the underwater explosive, has been disigned.

The results of this investigation, using 10 kinde of rocks, have been summarized as follows.

(1) The compressive strength of rocks increases with loading-rate, for instance, " AKIYOSHI * marble at the
rate of about 2.6 in respect of the ratio of the high—speed compressive strength to that of the low-speed. In

7
this case, the average loading rates of the high-speed test are about 2.5~ 2.6 X 10 kg / em?/ sec, and the

average loading-rates of the low—speed test are about 1.0X 10-[ kg / cn?/ sec. For the reason of this rate

effect, it may be concluded th:t the effect of the pore, which exists in the rock, should be considered for the
occurrence of the rate effect.

(2) The impulse, which gives the energy of the rock breakage, decreases as the strain-rate increases, and
this relation is approximately expressed by

[ = o &y

where

I : impulSe,which gives the energy of the rock breakage ( kg.sec / cm®)
&+ strain-rate (‘em / cm / sec )

°L, @ : constants depending on the nature of rocks





