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Study on Roof Caving Characteristics and Monitoring Technology of Inclined Orebody Under Slope
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Abstract: In order to realize the safe and efficient mining of metal mines in the surface protection area, taking the mining of
inclined orebodies under slope in Paishanlou Gold Mine as the engineering background, the roof caving characteristics, stability
conditions of caving arch and its control and utilization technology in the goaf of inclined orebodies were systematically studied.
It was analyzed and concluded that the inclined orebodies in Paishanlou Gold Mine conform to the characteristics of the arch
caving model, and the mathematical relationships between the critical caving span and caving height of the inclined orebodies
under slope were established. A goaf caving process control scheme with the subarea mining model as the core was proposed,
and the subarea open-stope mining with subsequent centralized filling mining technology was developed. The results of on-site
practice show that after adopting this mining technology, the mining cost is decreased by 26.8 yuan/t, the production capacity
is increased by 20% , the ore loss rate is decreased by 1.5% , the dilution rate is decreased by 3% , and the mined metal quantity
is increased by 427.5 kg. This method not only meets the surface protection requirements of Paishanlou Gold Mine, but also
achieves the goals of low-cost, safe and efficient mining. The research results can provide technical references for the mining of
low-grade orebodies in surface protection areas.

Key words: Inclined orebody under slope. Roof caving characteristic, Caving monitoring technology. Caving process control,

Subarea mining model, Surface protection mining
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Fig.1 Geological conditions and mining status of the deposit
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Fig.2 Borehole-type 3D laser goaf measurement system
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Fig.3 Location of monitoring points and roof caving lines in goaf
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Fig.4 Analysis of RG-dip borehole monitoring images
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Fig.5 Cross sections of goaf monitored by borehole along the 10* exploration line
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