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M echanisms of blasting-induced rock fracturesunder different static
stressand joint properties conditions

ZHANG Feng-peng® PENG Jian-yu' FAN Guang-hua® LI Shao-jun® LI Yuan-hui
1. Key Laboratory of Ministry of Education on Safe Mining of Deep Metal Mines, Northeastern University, Shenyang, Liaoning 110819, China;
2. State Key Laboratory of Geomechanics and Geotechnical Engineering, Institute of Rock and Soil Mechanics,
Chinese Academy of Sciences, Wuhan, Hubei 430071, China

Abstract: The aim of this paper is to investigate failure mechanisms of granite with long and local short joints induced by blasting
under different static stress conditions. The effect of static stress, location of the joint and filling material properties on blasting results
is discussed and analyzed in detail. The extension failure behaviour caused by reflection along the semi-infinite joint plane and wing
crack propagation characteristics at the end of the joint are examined by filling the weak elastic material or air. Under different static
stress conditions, numerical simulations are performed by changing the distance between blasting source and joint to determine the
influence of reflection of stress waves from the long joint plane on blasting crack propagation. Then, we study the generation and
expansion laws of wing cracks by diffracted stress wave at short joint tips under different incident angles by maintaining the joint
length and the distance between the proximal joint and blasting source. It isindicated that the reflected tensile failure near the surface
of joint with filling material is more likely to occur instead of joint without filling. However, wing cracks at the former tip develop are
more obvious than the latter. The long joint to great extent blocks the propagation of blasting induced cracks. The dense crack
networks produced in the rock mass between blasting source and joints are caused by the coupling coalescence of extension cracks
that are induced by the reflected stress wave and main crack. Although it heavily enhances the crushing effect of the rock mass, the
effect disappears gradually when the distance between blasting source and joints or the static stress is increased. The generation and
propagation of wing cracks are significantly influenced by the incident angle, and the wing cracks are restrained by static stress.
Keywords: static stress; rock blasting; joint; LS-DYNA; crack propagation; incident angle
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