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Abstract

Inresponse to the challenges encountered during the deep-level extraction of Orebody No. 8—char-
acterized by poor stability of the false-roof, difficulties in filling material reaching the roof, and in-
creased risk of goaf collapse due to expanding exposed surfaces—this study investigates and applies
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a downward layered drift mining method with paste backfill. Based on the engineering geological char-
acteristics of the thick lenticular dolomitic orebody, a comprehensive analysis of the mechanical be-
havior of artificial false roofs was conducted, revealing the evolution of multi-support beam-type load-
bearing structures under progressive excavation. Accordingly, an engineering design system was
developed, including optimized drift layout, integrated false-roof reinforcement structures, paste
backfill quality control, and inter-level transition techniques. Field application in the 1342~1345
m sublevel through rock drilling and blasting, ore extraction organization, false-roof fabrication, and
roof-contact filling demonstrates that the method controls false-roof stability, enables safe, efficient,
and continuous mining of deep orebodies, and achieves a stable comprehensive production capacity
per stratum of 160~180 t/d. The results confirm that the downward layered drift mining method with
paste backfill is suitable for complex deep-level rock pressure conditions and provides a practical
reference for deep mining of similar thick orebodies.
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Figure 1. Stress distribution diagram of the false roof before mining
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Figure 2. Stress distribution diagram of the false roof during drift mining
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Figure 3. Shear stress distribution diagram of the false roof during drift mining
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Figure 4. Stress distribution diagram of the false roof with full exposure of the void
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Figure 5. Drift layout of a thick orebody (staggered arrangement perpendicular to orebody strike)
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Figure 6. Drift layout of thin ore veins (arrangement along orebody strike)
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Table 1. Strength development curve of paste backfill under different binder-to-sand ratios (concentration = 80%)
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Table 2. Strength development curve of paste backfill under different slurry concentrations (binder-to-sand ratio = 1:4)
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Figure 7. Schematic diagram of the sealed bulkhead structure
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