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Crack propagation behavior characteristics considering 7-stress effect under compression loading conditions// LI
Jinfeng' | HE Zhaoyi®, LI Xiulei®, YANG Chao®(1. School of Civil Engineering ,Chongqing Jiaotong University ,Chongqing
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Laboratory of Geological Hazards on Three Gorges Reservoir Area, Minisiry of Education, China Three Gorges University,
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Abstract: Based on the influence of nonsingular term in Williams expansion of the stress field at a crack tip on crack
propagation, a theoretical solution of stress was proposed with considering the friction effect of crack surface and T-stresses.
The modified maximum tangential stress criterion was used to analyze the effect of T-stresses on crack initiation and
propagation under compression loading conditions. Through the comparison of the test results and the theoretical solutions
under uniaxial compression conditions, the rationality of the theoretical solution was verified by considering the three
T-stress components (T,, T, and T, ). The results show that for a certain crack inclination angle 8, both the maximum

¥

tangential stress o, and the maximum absolute value of the shear stress ‘ T, at the crack tip decrease gradually with

max

the increase of the friction coefficient f of the crack surface. Both o, and ‘ Ty decrease first and then increase with

max

the increase of the lateral pressure coefficient k. The possibility of shear crack is higher with larger £ and B. The results
also reveal that the T-stresses can be controlled to keep the crack growth direction away from the dangerous direction and the
overall structure fracture can be effectively stopped or delayed.

Key words: rock mechanics; compression load; T-stresses; stress intensity factor; crack initiation angle
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