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| nvestigation of influential parameterson shear stiffness of rock
fracturesusing fracturereplica model

ABSTRACT

The shear behavior of rock joints is generaly illustrated by the shear stress- shear displacement graph. Due
to the complexity of the shear behavior of joints, different parts of this graph are studied in various
researches. Before approaching the peak shear strength, which is the most important part on the shear stress-
shear displacement graph, the shear behavior of the joint is expressed by the shear stiffness parameter. In
order to investigate the effect of this parameter and the factors that may influence it, 110 fracture replicas
were produced using a high strength plaster and concrete with seven different combinations to provide
various mechanical properties. Direct shear tests with a wide range of roughness and normal load values
were carried out on these models. The effect of parameters including joint surface roughness, normal load,
joint wall compressive strength, and the deformability of joint wall material on the shear stiffnesswere then
studied. The results showed that the normal load applied on the joint surface had the greatest effect on the
shear dtiffness value. During the shearing, the effect of other parameters changed as the shear load was
increased. According to the obtained results and using the nonlinear regression, an equation was derived to
estimate the value of joint shear stiffnessat the 50% value of maximum shear strength.

Key words: Shear stress- shear displacement graph, shear stiffness, plaster, concrete, normal load.



