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The objective of this study is to experimentally determine the behavior of rock
fractures under cyclic shear loading. Direct shear tests have been performed to
determine the peak and residual shear strengths of tension-induced fractures in Phu
Phan sandstone, Saraburi limestone, and Saraburi granite. The fractures are
artificially made in the laboratory by tension inducing and saw cut methods. The
cyclic shear loads are applied up to ten cycles. The normal stresses are varied from
0.5, 1, 2, 3, to 4 MPa. Results indicate that the cyclic shear stresses can significantly
reduce the fracture shear strength and shear stiffness. The friction angles measured
from all tested rocks are about 50° at first cycle and decrease to 40° for the second to
tenth cycles. The cohesion reduces from 0.43-1.56 MPa for the first cycle to 0.34-
0.38 MPa for cycles 2 through 10. The shear stiffness decreases from 2.0-6.5
MPa/mm for the first cycle to 0.7-5.4 MPa/mm for cycles 2 through 10. Degradation
of the asperities mainly occurs after the first cycle. The shear strengths of the saw cut
surfaces are independent of the loading cycle, which implies that the main factor that
controls the effect of cyclic shear loading is the fracture roughness and rock strength

on the fracture wall.
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