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Fig. 9 Interaction model of high pressure water jet and solids
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Fig. 15 High pressure water jet-assisted rock breaking mode: (a) Water jet cutting ; (b) Water jet pressure expansion
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Development and prospect of
non-blasting rock breakage theory and technology

WANG Shao-feng, SUN Li-cheng, ZHOU Zi-long, WU Yu-meng, SHI Xin-lei

(School of Resources and Safety Engineering, Central South University, Changsha 410083, China)

Abstract: The continuous increase in the scale of underground resource mining and underground space
development and utilization have promoted the rapid development of non-blasting rock breakage technologies,
such as mechanical, hydraulic, microwave, thermal impact, expansion, combined and other rock breakage
methods. This paper expounded various non-blasting rock breakage theories, and summarized the development
and application processes of various non-blasting rock breakage technologies. Aiming at the current bottleneck and
challenges of non-blasting rock breakage, the development direction of non-blasting rock breakage theory and
technology was prospected. In order to meet the major requirements of “deep-ground” strategies, non-blasting
rock breakage urgently needs to complete theoretical breakthroughs, technological changes, and equipment
upgrades to achieve safe, efficient, economical, intelligent and green breakage of hard rocks in complex geological
environments.

Key words: non-blasting rock breakage; deep hard rock; mechanical tool-based rock breakage; hydraulic rock

breakage; microwave rock breakage; thermal impact-based rock breakage; combined rock breakage
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