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Deformation Behavior and Failure Mechanism of Rock

in Borehole Loading Test by Pressiometer

by Shojiro HATA, Chikaosa TANIMOTO and Akira NISHTHARA

Dept. of Civil Engineering, Kyoto University

It is needed to obtain the elastic properties of rock in-situ for
more precise design of structures on rock mass. The borehole loading
test, which was originaly established in the field of soil mechanics,
is one of the methods of determining the in-situ elastic properties
of rock mass. In recent years this method has been widely used becau-
se of its simplicity, low cost and wide applicability, but it has not
been fully established.

The analysis of the borehole loading test is based on the theory of
elasticity. But in most cases the rock mass contains fractures which
are expected to have large effect on the deformabllity. Therefore,
it is important to clarify the applicability of the borehole loading
test on rock mass with fractures. As a first step of the research proje-
ct, the borehole lcading tests were carried out on the rock model in
the laboratory to clarify the applicability of the borehole loading
test on the rock without fractures.

The model rock masses were made of mortar and gypsum, and it was
encased in a drum to confine its lateral deformation. To obtain the
deformation characteristic of the rock mass, stress gages were placed
in tangential, radial and vertical directions in the mass. The cyclic
loading tests using the pressiometer, which is one of the borehole
loading test apparatus, were carried out, and strain was also

measured to each pressure.

From the results of loading test, it is shown that the rock mass
without fracture behaves as an elastic body and in such a case the
borehole loading test has good agreement with the deformation of
the rock mass. If the pressure is increased till the borehole wall
are fractured, the results of the borehole loading test are affected
with the fracture and the method now in use 1s not applicable.
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