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Research on Crack Propagation and Strength Characteristic of Rock
Mass with Different Number and Spacing Parallel Cracks

ZHUANG Wei'?, ZHONG Yuwen', FENG Mingjie', ZHANG Chunlei', QIAN Rong'
(1. Huaiyin Institute of Technology, Huai'an, Jiangsu 223001, China;
2. Zhengjun Project Management Group Co. ,Lid. , Huai'an, Jiangsu 223010, China)

Abstract; This work aims to investigate the influence of the number and spacing of parallel cracks on the mechanical
characteristics of rock masses. It focuses on cracked rock as the research object and employs the Rock Failure Process A-
nalysis (RFPA) numerical model to explore the laws governing the crack propagation and strength characteristics of
cracked rock masses under varying numbers and spacings of parallel cracks. The results indicate that regardless of the
crack spacing, an increase in the number of parallel cracks leads to a gradual reduction in the closure stress, initiation
stress, damage stress, peak stress, and corresponding strain values at characteristic stress levels in the cracked rock
mass, when the spacing is 7 mm, the strength decreases by 44.3% as the number of cracks increases from 4 to 7. Con-
versely , when the number of cracks remains constant, an increase in crack spacing results in a decrease in the strength of
the rock mass, the failure mode of the specimen transitions from combined tensile — shear failure to shear failure, when
the number of cracks is 3, the overall strength of the sample decreases by 43.2% as the spacing increases from 5 mm to
7 mm, highlighting the impact of the crack distribution range on the overall strength and failure mode.

Keywords: parallel cracks; crack propagation; strength; crack evolution; spacing
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