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Optimization and Stability Analysis of Drift Filling Mining Scheme in a Copper-Gold Mine
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Abstract: Aiming at the extraction challenges of high-grade ore bodies in deep fractured surrounding rock, the applicability of
the drift filling mining method was explored using a copper-gold mine as the engineering background. Through core sampling,
uniaxial compression and Brazilian splitting tests, combined with the Hoek-Brown and Mohr-Coulomb strength criteria, the
key mechanical parameters of the surrounding rock and backfill were obtained. Subsequently. numerical simulations on
overhand and underhand drift filling mining methods were conducted to analyze the displacement characteristics of the
surrounding rock under corresponding support conditions, and scheme optimization was achieved by integrating technical and
economic indicators. The results indicate that the overhand drift filling mining method is applicable to ore bodies with good to
moderate rock mass stability, whereas the underhand drift filling mining method is more suitable for ore bodies featuring
extremely fractured and highly unstable rock masses. For both drift filling mining methods, the total displacement of the
surrounding rock remains relatively small; however, the displacement distributions differ due to variations between the roof and
the floor. An economic comparison reveals that the underhand drift filling mining method incurs higher mining and filling costs
(4.01 yuan/t higher than the overhand drift filling mining method) , while its support costs are lower (0.313 yuan/t lower than
the overhand drift filling mining method). Based on a comprehensive evaluation, the overall application of the overhand drift

filling mining method is recommended, with the underhand drift filling mining method reserved exclusively for localized areas
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containing highly fractured surrounding rock.
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Fig.2 Upward drift filling mining method
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Fig. 3 Downward drift filling mining method
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Table 1 Test results of mechanical parameters from

uniaxial compressive strength test
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Table 2 Test results of mechanical parameters

from splitting tensile strength test
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Table 3 Modified mechanical parameters of specimens
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Fig.6 Numerical simulation results
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Table 4 Cost comparison of mining and backfilling

between upward drift and downward drift

with a cross section of 5 m X 5 m Jo/t
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Table 5 Materials required per meter of drift for support
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Fig.7 Stope displacement monitoring
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