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Evaluation of deformation behaviour of rock mass considering

mechanical properties of joint and intact rock
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Abstract

Structural discontinuities such as joints, bedding planes and fractures are
widespreaded in rock mass. It is well known that the deformability of jointed rock
mass 1s greatly influenced by the properties of intact rocks and discontinuities
which form rock mass. 1In this paper a method is presented for evaluation of jointed
rock mass considering nonlinear joint properties. And it is compared with experi-
mental results obtained from the loading test used jointed rock mass model.

The outline of this study is as follows:

(1) Direct shear test and uniaxial compression test are performed for the
investigation of mechanical properties about artificial joints. To allow the
displacement measurements to be made directly on joints, the contact gage method
are introduced.

(2) Nonlinear joint properties are approximated by the hyperbolae function for
representing shear stress-displacement relation.

(3) Joint normal stiffness increases exponentially in proportion to the joint
closing, and this relation is expressed by the exponential function.

(4) A serijes of Bi-axial loading test using jointed rock models are performed
with tuff.

(5) Equivalent deformation moduli (E, G, V) of jointed rock mass are evaluated
by equating the summation of deformations in both rock and discontinuities, and
the load-deformation behaviour obtained from the experiments and theoretical cal-
culations are compared. It is clarified that the method used to evaluate the
deformation behaviour of rock masses can approximately explain the experimental
results.



