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Verification for the Cyclic Shear Behavior of Rough Granite Joint Using
Constitutive Equation
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Abstract

Although a number of constitutive models have been proposed to define the behavior of geotechnical materials
including elastic, plastic, and dynamic response, few numerical models have been developed for the cyclic shear behavior
of rock joints or interfaces. Such realistic constitutive models play an important role in analyzing and predicting the
response of joints under dynamic loads. The purpose of this research is to verify the constitutive model modified for
rough granite joints based on Disturbed State Concept(DSC) model, which has been successfully verified with respect
to other materials such as dry sand-steel interface and wet sand-concrete interface. Furthermore, DSC model is compared
and verified with respect to cyclic shear tests and numerical analysis results based on Plesha model. Based on the results
of this research, ‘t can be stated that DSC model is capable of characterizing the cyclic shear behavior of rough granite

joints under dynamic loads.
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Hwangdeung granite
Specific gravity 2.72
Apparent Porosity (%) 0.49
Shore hardness 69.5
Uniaxial compressive strength (MPa) 151
P—wave velocity (m/sec) 3650
S—wave velocity (m/sec) 1970
Young's modulus (GPa) 54.1
Poisson's ratio 0.29
Tensile strength (MPa) 14
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. Lower shear box

. Upper shear box

. Shear reaction frame
. Linear motion bearing
. Shear load cell

. Hydraulic ram

. Shear servo valve

. Upper spherical seat

. Lower spherical seat

. LVDT

. Normal load cell

. LVDT and loading frame
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