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(18) INTERPRETATION OF BOREHOLE JACK TEST WITH JOINT STIFFNESS

by Chikaosa TANIMOTO, Shojiro HATA, and Akira NISHIO
Dept. of Civil Engineering, Kyoto University

SUMMARY

To speak of jointed rock, which we confront with widely through rock works in Japan, mechani-
cal properties and behaviors of jointed rock are affected strongly by a state of joint or dis-
continuity. We can say that behavior of joint is extremely predominant over that of intact
rock. However, there is very few analysis with consideration of joint behavior, and it has been
widely developed to assume a certain uniform solid in which any joint concept is not considered
by uniforming everything to one. So long as one takes this concept, any realistic rock behavior
cannot be taken account into analysis.

Our approach is to clarify joint properties through the borehole jack test, which is much
simpler and more economical than a conventional test such as plate loading and/or rock shear
test, and to represent mechanical properties of joint (or discontinuity) both qualitatively and
quantitatively with a concept of joint stiffness proposed by Goodman [1976] .

As the fundamental study, several simplified models are discussed with forrowing parameters:
joint spaceing, orientations of discontinuities, normal joint stiffness and shear joint stiff-
ness, and elastic properties of solid rock. Next, enlarging this concept, discontinuities
posing in arbitrary three dimensional state are discussed through our numerical model.
Ezperimental model produced by plaster blocks as well as numerical analysis were tested in the
bi-azial loading vessel.

Based on the results obtained by the numerical and experimental studies, relationships between
deformability of jointed rock, orientation of discontinuitiy, loading direction, and joint
spacing are described in this paper. Also, we carried out several field mesurements with a
borehole jack and a borehole TV camera with 65mm dia.into the base rock consisting of chert and
schalstein.

From the result mentioned above, we propose a useful method how to evaluate realistic joint

stiffness and mechanical properties of jointed rock more quantitatively.



