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Fig. 2 The curve of caustics
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Fig. 1 Schematic illustration of caustics formation
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Fig.3 Experimental optical system for dynamic caustics
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Tab.1 Dynamic mechanical parameters of specimens

% Y C (m/s) HEPE G (m/s) E,(GPa) TN EE w [C.[Cm*/N)
G (< 2179 1090 4.6 0. 38 0.86X1071
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Tab. 2  Size parameters of specimen

H2 | RAEHMS (mmX mm>X mm) | ERAERI IR S A £ S AR 5 4 B 2 (mm)
1-1 320X 220X 5 0° Ze 25, 45 15
1-2 290X 220X 5 30° 20

1-3 290X 220X5 45° 20

1-4 290X 220X 5 60° 20

1-5 320X 250X 5 90° A 20, 2200 30
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Fig. 4 Propagation of blasting crack for different angles
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Fig. 5 Photographs of dynamic caustics
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Fig. 6 Dynamic stress intensity factor
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Dynamic Caustics Model Experiment of Blasting
Crack Propagating on Joint Rock

XIAO Tong-she', YANG Ren-shu', BIAN Ya-dong®, GUI Liang-yu', LI Qing'
(1. School of Mechanics &. Civil Engineering, China University of Mining & Technology, Beijing 100083, China;

2. Department of Cvil Engineering and Architecture, Zhongyuan University of Technology, Zhengzhou 450007, China)

Abstract: The blasting processes of rock with joints, which had different separation angles between
the initial crack and joint plane, were studied using the dynamic caustic experiment and PMMA
model. The evolution of dynamic intensity factor in the crack-tip field was studied in experiment. And
the mechanism of crack propagation while the crack runs through the joint plane was analyzed. In
addition, the crack propagating speed was obtained as well. The experimental results show that the
dynamic intensity factor at the crack-tip and the propagating speed decreased dramatically while the
cracks propagated through joint plane, but afterwards, the intensity factor enhances. When the crack
runs through the joint plane, it would deviate a short distance along the joint, and it would continue
to propagate in its initial direction. The results of the present research can provide the theoretical
basis about the blasting fracture of rock mass with joints.

Key words: blasting loading; dynamic caustics; stress intensity factor; crack extension regularity



