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The Modulus of Deformation of Rocks under Transient Loading.

Kenji Ishihara.

It is well known that the modulus of deformation of rocks is greater for rapid application of load than

for slow loading. Possible reasons for this phenomenon were classified and illustrated according to the testing

conditions or material properties itself. Among various causes for the rate effect, effect of material viscosity
is the one which should be considered uttermost responsible for the occurrence of this rate effect.

Physical implication was, therefore, afforded to this based on the linear viscoelastic theory. The available

results of tramnsient tests on rock obtained by some researchers were accumulated, put in the light of the
proposed theory and rearranged in the form of creep curves from which usable stress-strain curves for the stress
analysis problems can be deduced in accordance with the time of loading being considered.

As the results of the study, it was found out. that usually rock resists elestically for the short time of

loading of about 10 sec. or below, but that the viscous effect becomes more and more predominant as the time

of loading increases.
Hence it was concluded that for the earthquake problems, for example, the rock permits the analysis of

stress wave propagation on the basis of the elastic theory, but for the problems of long-range deformation of

rock foundation, the rock should be treated as a viscoelastic body.
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