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Open Stoping with Subsequent Filling Mining Method Combining Remote-Controlled LHD and
Flat-Bottom Structure for Ore Removal and Its Engineering Application
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Abstract: To address the challenges of complex preparation work and difficult roadway excavation within backfill bodies
encountered in thick ore bodies using conventional open stoping with subsequent filling mining method, a new stoping technique
combining remote-controlled LHD with flat-bottom structures for ore removal has been proposed. Based on the ore removal
system utilizing LHD with flat-bottom structures, theoretical calculation formulas for the ore removal volume contribution
coefficient of LHD were established under the working conditions of four different stope layout directions and stope structure
parameters. An optimized method for determining the stope structure parameters was proposed for the improved traditional
open stoping with subsequent filling mining method. Taking the Bangzhong Zinc-Copper Mine as the engineering background,
an application research on the open stoping with subsequent filling mining method based on the LHD with flat-bottom structure
mining system was carried out. The design method of the mining site structure parameters was also introduced. The results
show that, the method can achieve a 21% reduction in stope preparation engineering quantity, an approximately 12% decrease
in ore loss, and a 22% ore output ratio for remote-controlled LHD (the theoretical value is 19.6%). The preparation-cutting-
extraction cycle of a single stope is comparable to that of the original mining method. The study results provide innovative
solutions for the safe and efficient extraction of thick and large ore bodies.

Key words: Efficient mining of thick orebody. Flat-bottom structure, Remote-controlled LHD, Open stoping with subsequent

filling mining method
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Table 1 Four mining conditions
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Fig.2 The shape of residual ore when its

height equals the stope height
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