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Research and Application of Safe and Efficient Mining Methods for High-Altitude Tourmalinite-Type Massive Orebodies
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Abstract: Addressing the challenges of complex and variable boundaries, low ore recovery rates, extensive roof exposure areas,
and a low degree of mechanization associated with high-altitude tourmalinite-type massive orebodies, this study systematically
analyzed the occurrence characteristics of the orebody to facilitate safe, efficient, and green mining operations. Four technical
mining schemes were proposed, and their respective advantages, disadvantages, principal technical and economic indexes were
comprehensively evaluated. Consequently, the upward drift filling mining method was identified as the optimal extraction
scheme. The maximum allowable exposed areas of the orebody and surrounding rock were determined using the Mathews stability
graphical method. Coupled with numerical simulations, the distribution patterns of stress, vertical displacement, and plastic zones
under varying drift dimensions were elucidated, establishing the optimal drift parameters as 5 m in width and 3.5 m in height. On-site
industrial tests demonstrate that the maximum roof subsidence of the stope is 19.2 mm, with no occurrences of collapse. Furthermore,
the ore loss and dilution rates are 3.2% and 3.5% . respectively, representing significant reductions of 8.8 and 8.5 percentage
points compared with the shallow-hole shrinkage mining with subsequent backfill method. These findings establish a robust
technical paradigm for analogous mines and propel the sustainable development of high-altitude mineral resources.
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Fig.1 Three-dimensional model of tourmalinite-type orebody
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Fig.2 Shallow-hole shrinkage mining with

subsequent filling mining method (unit; m)
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Fig.3 Upward horizontal slicing filling

mining method (unit: m)
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Fig.4 Upward drift filling mining method (unit: m)
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Fig.7 Overall model of orebody and stope location
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