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Study on the shear behavior of granite joints under
constant and variable normal stress

HAN Jianhua®, MENG Fanzhen® ", CUI Guanghao®.,
XIU Zhanguo', CAI Qijin*, LI Zhiyuan*, WANG Zaiquan®
(a. School of Science; b. School of Civil Engineering, Qingdao University of Technology, Qingdao 266525, China)

Abstract: To investigate the deformation characteristics and fracture behavior of granite un-
der deep high-pressure conditions, direct shear tests on granite joints were conducted under
high-pressure conditions. Two loading schemes, constant normal stress loading and variable
normal stress loading, were employed to study the influence of different normal stresses on
the shear strength, shear dilation deformation and stick-slip behavior of rock joints. Test re-
sults indicate that both the peak and the residual shear strength of the granite joints increase
with the rise of normal stress under the constant normal stress loading conditions. Shear di-
lation of the joints is suppressed by the applied normal stress during shearing, and the sup-
pression effect becomes more pronounced with the rise of normal stress. Under the variable
normal stress loading conditions, the post-peak shear stage of the granite joints transitions
from chaotic stick-slip to regular stick-slip with the rise of normal stress, and the stick-slip

characteristics become more pronounced under high normal stress. As the normal stress ri-
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ses, the shear dilation rate and the deformation decrease accordingly, while the stick-slip
amplitude and the stick-slip time interval increase.
Key words: granite joints; direct shear test; normal stress; shear strength; stick-slip ampli-

tude; stick-slip time interval
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