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(20) Rock Stress Measurement for the Construction of
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by Katsuhiko SUGAWARA, Yuzo OBARA,
Kumamoto University, Kumamoto,
Yoshiaki ARIGA and Yutaka ISHIMURA,
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Abstract:

Knowledge of in-situ rock stress is of fundamental importance
for large cavern construction. Recent developments in relation to
the prediction of structural stability of underground power house
has indicated the need for systematic stress measurements in the
field. The stress distribution around rock cavern is desired to
be measured in practice as well as the absolute rock stress
existing in the rock mass prior to the excavation.

In this paper, to realize such a systematic stress measure-
ment, the stress relief technique and the hydro-fracturing tech-
nique have been reviewed and their applicability has been dis-
cussed including the time, effort and costs involved.

In order to determine the complete state of stress at a
certain point within a rock mass, the deformation of a borehole,
which is a function of the field stress, needs to be measured by
applying the over-coring technique. A promising method is a new
8-element hollow inclusion gauge presented by T. Kanagawa and the
co-workers. However, it has been pointed out that, to utilize
this method, the difficulty of obtaining an intact core with a
sufficient length needs to be effectively resolved. This problem
can be settled by the hemispherical-ended borehole technique
presented by K. Sugawara and the co-workers. This is based on the
strain measurements on the bottom surface of a single borehole.
From a successful application of hemispherical-ended borehole
technique, it is discussed that this method can provide the
adequate information to evaluate the practical peak-strength of
the rock mass and the extent of the failure zone around the
cavern.

Finally, as a promising method, the sleeve fracturing techni-
que has been discussed. This is a technique of pressuring a
jacketed borehole and the diametral deformation of a borehole is
measured to examine the fracturing process, which is a function
of the field stress.
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