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Fig.1 Construction process of traditional hard rock mine to intelligent mine

Open stope mining
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Fig. 2 Traditional mining methods and development trends in hard rock mines
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Fig.3 Development history of backfill mining technology
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Fig. 4 Mining model for intelligent and continuous mining without explosives
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Fig.5 Traditional in-situ stress measurement methods and their characteristics
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Fig. 6 Acoustic emission in-situ stress measurement procedure based on core surface relocation technology
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Fig. 7 Comparison of acoustic emission in-situ stress measurement method and stress relieving method based on core surface

relocation technology
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Fig. 8 Contrast schematic diagram of microseismic monitoring system between hydropower project and hard rock mine
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Fig. 10 Hongling lead-zinc mine sublevel open stope mining method with delay backfilling
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Fig. 11 Mining model for intelligent and continuous mining without explosives
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Review and prospect of mining technology in hard rock mines

LI Xi-bing"?, HUANG Lin-qi", ZHOU Jian"?, WANG Shao-feng" >, MA Chun-de" %,
CHEN Jiang-zhan"2, LIU Zhi-xiang"?, LI Qi-yue" %, ZHAO Guo-yan'>

(1. School of Resources and Safety Engineering, Central South University, Changsha 410083, China;
2. Hunan Provincial Key Laboratory of Resources Exploitation and Hazard Control for Deep Metal Mines,

Central South University, Changsha 410083, China)

Abstract: Based on the present situation and research results of hard rock mines at home and abroad, especially
non-ferrous metal mines, the development history and main progress of mining methods and technologies were
summarized in recent years. With the advancement of technology and the improvement of safety environmental
protection requirements, it’s observed that in-situ stress detection and pressure monitoring technology are more accurate
and reliable, and the traditional open stope method and block caving method are transited to backfilling method, a new
safe and efficient mining method is realized in fractured mining section with hidden hazards, and a safe, efficient and
low-dilution mining method has been achieved in large-scale metal deposits underwater. Moreover, the construction of
intelligent mines has achieved initial results, and the theory and technology of deep hard rock mining are steadily
advancing. At the same time, guided by the technological revolution of hard rock mines and with an aim to solve the
bottleneck difficulties of deep solid resource mining, the conception of deep mining method of “Convert harm into
benefit” was presented systematically, and the scientific and technological conception of different mining modes for deep
resources with different depths, especially for non-ferrous precious mineral resources, as well as some key points of
theoretical difficulties, technical bottlenecks and breakthrough directions in deep mining were also addressed, which will
provide theoretical and technical reference for resource mining to march deep into the earth.

Key words: hard rock mine; non-ferrous metal mine; deep mining method; mining technology; non-explosive continuous

mining; converting harm into benefit
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