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Study on the damage mechanism of rock-like materials containing
bicircular holes under uniaxial compression
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(1. College of Civil Engineering, Xiangtan University 411105 Xiangtan, China;
2. School of Mechanical Engineering and Mechanics, Xiangtan University 411105 Xiangtan, China)

Abstract: To study the effect of double circular holes on the mechanical properties of rocks and the crack
extension process,a uniaxial compression model for rock specimens containing double circular holes was
constructed , and the correctness and rationality of the numerical model were verified based on the compari-
son of the macroscopic mechanical parameters obtained from experiments and simulations. In addition , the
crack extension process of specimens containing double circular holes and the evolution of the stress field
around the circular holes were analyzed. The results show that the numerical simulation results are in good
agreement with the experimental results; the initial tensile crack first sprouts at the upper and lower ends
of the circular hole,and with the increase of axial stress, structural weak zones are usually formed at the

left and right sides of the hole wall. The sprouting direction of the initial tensile crack is in the axial load-
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ing direction , independent of the orientation angle o, but the damage pattern of the specimen is influenced

by the orientation angle «. The initial tensile crack is generated in the tensile stress concentration area; the

tensile stress concentration area at the upper and lower ends of the circular hole moves and dissipates ac-

cordingly with the expansion of the initial tensile crack. The compressive stress concentration area of the

stress component ¢, is located on the left and right sides of the circular hole, while a shielding area of

compressive stress is formed at the upper and lower ends of the circular hole,and the smaller the distance

from the vertical center line of the circular hole,the stronger the shielding effect and the weaker the com-

pressive stress.

Key words: rock mechanics; bicircular hole; single-axis compression; granular flow procedure; crack ex-

tension ; stress field
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