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Effect of Joints on Blasting-Induced Failure Characteristics of Rock Mass
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Abstract; Several pieces of hard paper with different numbers, dip angles and widths were embedded into specimens to
simulate structure of closed joint in rock masses and prepare rock mass models with different joints. Effect of joints on
blast-induced failure characteristics of rock mass was analyzed with a high-speed camera and a 3D laser scanner, so as to
explore the rules of crack propagation and fragment size distribution during rock blast. It is found that joints can disperse
blasting energy and hinder crack penetration, leading to a decrease in the average size of blast-induced fragments as the
number of joints increases. Wider joints can make diffraction and reflection of stress waves much more complicated
intensify energy dissipation, and also hinder crack propagation; while joints with small width are prone to make
blast-induced fragments smaller in size. The interaction between joint dip angle and the propagation direction of the blast
stress wave can significantly affect the crack propagation mode, and excessively large dip angles can easily hinder stress
wave propagation.
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Fig.2  Joint angles
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Fig.4 Crack propagation in control group
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Fig.5 Blast-induced crack propagation

in single-joint rock mass
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Fig.6 Blast-induced crack propagation

in two-joint rock mass
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Fig.7 Blast-induced crack propagation

in three-joint rock mass
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Fig.8 Blast-induced crack propagation in single-joint rock

with joint width of 2 ¢cm
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Fig.9 Blast-induced crack propagation in two-joint rock

with joint width of 2 ¢cm
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Fig. 10  Blast-induced crack propagation in

three-joint rock with joint angle of 30 °©
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Blast-induced crack propagation in

three-joint rock with joint angle of 60 °©
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Fig.12  Effect of number of joints with

different widths on blast fragment size
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Fig. 13 Blast fragment size distribution of three-joint rock

with different joint angles
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