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Fig. 1 Mining model for intelligent and continuous mining without explosives
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Fig. 3 Resource utilization approaches of solid waste in mine
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Table 1 Comparison of performance of cutting teeth before and after cracking
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Key development direction of mine circular economy
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Fig. 6 Development framework for mining circular economy
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Fig. 7 Construction principles of circular economy development mode of Kaiyang group mining industry
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Fig. 19 Locomotive mobile video monitoring and positioning

system
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Innovation of mining models and construction of intelligent green
mine in hard rock mine: In Kaiyang Phosphate Mine as an example

LI Xi-bing" %, CAO Zhi-wei" %, ZHOU Jian" %, HUANG Lin-qi"%, WANG Shao-feng" 2, YAO Jin-rui’,
HE Zhong-guo®, MA Chun-de" %, DONG Long-jun"? 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,
Changsha 410083, China;
3. Guizhou Kailin Group Co., Ltd., Guiyang 550300, China)

Abstract: Based on the elaboration of the history of mining mode, the non-explosive continuous mining and the status of
intelligent mines, the mining method of hard rock mines and intelligent mining were discussed in this paper. Based on the
stress characteristics of rock and mineral resources in deep mining, and adhering to the idea of “Convert harm into
benefit”, a framework for the safe and efficient exploitation of resources in deep earth and circular economy mode of
mine were established. The energy release rules and rupture range of hard rock with high stress under special induced
drift engineering were revealed. Taking Kaiyang Phosphate Mine as an example, non-explosive continuous exploitation
of new models which can moderate disaster in deep hard rock excavation and new patten of harmlessness and cyclic
utilization of resources exploitation has been applied in preliminary practice. In order to construct and improve theory
framework and method system of intelligent mining, with the help of digital modeling software, information acquisition
system, optical fiber ring network, human-computer interaction system and data transmission system, a three-dimensional
visualization integration platform of Kaiyang Phosphorus Mine is constructed, including resource and mining
environment visualization, production process and equipment intelligence, and scientific production information and
decision management. As a result, the mine realizes intelligent design, monitoring visualization, equipment automation,
unmanned production system. The realization of the intelligence and non-explosive continuous mining and cyclic
utilization practice in the mining engineering provides a reference for the safe and efficient exploitation of deep solid
resources.

Key words: hard rock mines; non-explosive continuous mining; circular economy; intelligent mine; Kaiyang phosphate

mine
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