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(24) MECHANICAL BEHMAVIOR OF SOFT SEDIMENTARY ROCK
UNDER REPEATED LOADING

Toshihisa ADACHI

Yuzo OHNISHI
Masahiro S50YA
Makio HICHIJYO

(School of Civil Eng., Kyoto Univ.)

Foundations of dams, roads and bridges, underground space
like tunnels and chambers are subjected to cyclic loading caused
by earthguakes, traffics, balsting, etc.. The effects of cyclic
or repeated loading on several different civil engineering mat-
erials such as steel, concrete and soil have been investigated.
A typical phenomenon is so called cyclic fatigue in which a
material fails at a stress level lower than its static strength.
However, little work in this subject has been done in the area
of rock mechanics. The influence of combined stresses and pore
water pressure have not been investigated.

It is known that the fatigue curve in cyclic loading is
similar to the static creep. The reason why is not well docu-
mented theoretically nor experimentally. Scholtz and Koczynski
tried to explain these rock behaviors under cyclic loads with
hard crystalline rocks. Their conclusions was that three types
of cracking results in dilatancy stress-induced cracking; stress-
corrosion cracking and fatigue cracking. Rock failure or frac-
ture is sesitive to which type is prevalent.

The purpose of this research is to examine a number of fea-
tures that are not well observed in more conventional test.
Soft saturated porous sedimentary rock(tuff) were selected for
ctonsolidated undrained triaxial test. Deformation, strength and
behavior of pore pressure under guasi-static and repeated load-
ing have been investigated. In addition, creep tests were con-
ducted to know the "long-term" strength. The results of these
tests are interpreted in view of the complte stress-strain
curve.

In order to check the existence of complete stress-strain
curve, triaxialtests with variable stress rate and strain rate
are performed. It was found that the bahavior pointed out by
Scholtz on crystalline rock is quite different from our tuff.
The reason why is now under investigation by using weathered
ganites.
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