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Experimental Study on Fracture Characteristics of Rocks
with Bent Cracks Under Saturated Conditions
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(1.College of Applied Sciences, Taiyuan University of Science and Technology, Taiyuan 030024, Shanxi, China;
2.School of Civil Engineering, Ceniral South University, Changsha 410075, Hunan, China)

Abstract; To investigate the fracture characteristics of rocks with bent cracks under saturated condition, uniaxial
compression tests were conducted for rock specimen with different inclination degrees and numbers of crack bends under
saturated conditions to study load-displacement curves, peak strength, acoustic emission characteristics, crack initiation
modes, and penetration modes of the rock specimen. The results show that the load-displacement curve of saturated rock
specimen with bent cracks presents one-peak or double-peak shape, with peak strength increasing after an initial
decreasing as the crack inclination angle becomes larger. The acoustic emission signals become stronger as the crack
inclination angle becomes larger and the number of crack bends increases. Cracks mainly initiate at the tip and bends,
and mainly penetrate directly or run without penetration.
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Table 1 Geometric parameters of rock specimen
with bend cracks
EERe RS 5 B/(°) n I/mm
W-15-2 15 2 14.43
W-15-4 15 4 7.22
W-15 W-15-6 15 6 4.81
W-15-8 15 8 3.61
W-15-00 15 ES 50.00
W-15-6 15 6 4.81
W-30-6 30 6 4.81
W-6 W-45-6 45 6 4.81
W-60-6 60 6 4.81
W-75-6 75 6 4.81
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Fig.2 Load-displacement curves of rock specimen with
different crack inclination angle and

bend numbers under saturated conditions
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Fig.3 Axial load-displacement curves of

saturated and natural rock specimen
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Fig.4 Peak strength of saturated specimen
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Fig.5 Acoustic emission characteristic curve of

partially saturated specimen
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Fig.7 Bent crack initiation point
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Fig.8 Crack initiation mode
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Fig.9 Penetration mode of bent cracks in saturated specimen
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