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Experimental study on influence of internal crack geometrical features on
mechanical properties of rock-like specimens
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(State Key Laboratory of Disaster Prevention and Ecology Protection in Open-pit Coal Mines,

Shandong University of Science and Technology, Qingdao 266590, China)

Abstract: The mechanical properties of the surrounding rock in deep roadway are weak, and there are a large
number of internal cracks of different sizes and complex shapes, which seriously affect the mechanical properties
of the surrounding rock. To explore the influence of the opening, diameter and shape of internal cracks on the
strength and failure characteristics of rock mass, this study first prepared rock-like specimens containing internal
cracks with different geometrical features by using sand 3D printing technology. It then carried out uniaxial
compression tests on the specimens and made comparative analyses of the response laws of rock-like specimens
under different geometrical features by combining with acoustic emission monitoring technology. The results
show that internal cracks can significantly change the strength, failure characteristics and acoustic emission
characteristics of the specimens. The crack diameter has the most significant effect on uniaxial compressive
strength, and the strength of large-diameter crack specimens are lower than that of small-diameter crack
specimens. The crack shape and crack diameter have obvious influence on the failure characteristics. The 40 mm
diameter rectangular crack specimens have a “plateau period” and the ringing count level in this stage is
continuously high.
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Fig. 1 Design and preparation of specimens
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Fig. 2 Uniaxial compression test and acoustic emission monitoring system
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Fig. 3 Effect of H on uniaxial compressive strength
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Fig. 4 Seepage of binder under different H (the scale is 10 : 1)
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Fig. 5 Seepage verification of specimen
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Fig. 7 Effect of D on uniaxial compressive strength
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Table 2 Statistics of crack surface’s exposure after the failure of specimens
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Fig. 9 Failure patterns of specimens’ surface
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Fig. 12 Acoustic emission characteristics and stress curves of different specimens
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