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A few considerations on the deformation properties of the bedrock

by S.Kudo
S.Kishimoto
and T.Yasue

Public Works Research Institute
Ministry of Construction

Summary

Generally speaking, discontinuous planes such as joints, cracks and so on can be found
in the bedrock, by which deformation phenomena are very complicated. Then, a series of rock
tests in situ were performed in order to clarify these compliceted deformation character-
istice., These rock tests, the seismic wave velocity test, the loading test with jacks and
the loading test with a water chamber, were carried out at Koshibu Dam.site.

The loading test with a water chamber, with 1,7 m in diameter and 5.0 m in length (Fig.
1), is rarely employed in Japan and has & purpose to discuss the differences from the other
deformation tests of the bedrock in relation to dimentions of the loading area.

Two curves having different gradients were recognized in diagrams of the load and the
deformation(surface displacement) obtained in jack test (Fig.2), One is called a virgin
curve which is seemed to be largely affected by these discontinuous planes existing in the
bedrock, the other corresponds to the deformation curve which is obtained by the repeated
loading, that is to say, the deformation curve obtained in the compacted bedrock.

We called the elastic modulus calculated from the virgip curvecas-a-qiasizelastid modu-
lus, and the ratioc of this medulus and so-called elastic modulus obtained by the repeated
loading was defined as the coefficient of tightening, This factor may be significantly used
to research the relation between the static modulus and the dynamic modulus of the bedrock
and to estimate the effect of grouting, <,

Comparing the observed values with the theoretical solutions of elasticity in relation
to the surface displacement and the strain distributions on the central axis of the loading
area (Fig.4 and 5), it will be seen that the observed values of the surface displacement are.
considerably smaller than the theoretical values and the observed values in strain are grea-
ter than the theoretical values to some depth, but both seem to cbincide with each other in
l.Om'depth. These facts mean that the shearing stress in the bedrock seems to.be difficult
to be transmitted by slipping in rock blocks. Considering the shearing stress distribution
in the bedrock, surface displacements are mainly caused by means of the load tranamission by
the shearing stress, therefore, displacements outside the loading surface are difficult to
occur, On the other hand, the stress is transmitted downward more than in the case of an ela-
stic body and the strain is apparently increased. »

In the water chamber test, radial displacements in its inner surface and radial strains
in the bedrock are measured (Fig,6 and 7)., According to this results, we could not recognize
such a virgin curve and residual displacements as in jack test, and displacement curves are
convex upward in the loading process and convex downward in the unloading process in most
case, Stress distribution in the water chamber test corresponds to the condition imn which
uniformly distributed pressure is acting on the inner surface of a two-dimentional infinite
elastic body, therefore, the shearing stress is not produced on the surface of the radial
direction in the bedrock and the stress is mainly transmitted by compressive or tensile
stresses.

Considering these facts, the above mentioned phenomena can be explained to some extent.



