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Study on Large-Scale Mining Parallel Filling and Continuous Ore Drawing Technology in Deep Hard Rock Underground Mine
GONG Yongchao'*, OU Renze'* , LIN Weixing'*, LU Jintao'?, LIAO Dunzia'*, LIANG Juli"* , WANG Yuding'*
(1.Changsha Institute of Mining Research Co., Ltd., Changsha, Hunan 410012, China;
2.State Key Laboratory of Metal Mine Safety Technology. Changsha, Hunan 410012, China)

Abstract: Large-scale continuous mining of deep ore bodies is the frontier research direction of deep mining in the future. Aiming
at the problem of mutual restriction between the traditional intermittent mining operation mode and the deep intelligent and
efficient mining of deep hard rock deposits, a continuous mining operation mode of parallel mining and filling was proposed,
which used flexible isolation layer to realize the parallel filling and continuous mining process. The strength distribution of
filling body in parallel filling process of high-stage large stope was analyzed by means of theoretical calculation formula and
FLAC3D numerical software, and the strength requirements of filling body at different heights of high-stage stope were
determined. PFC discrete element software was used to analyze the flow law of ore-filling granular and the deformation damage
characteristics of isolation layer in parallel filling and continuous ore drawing. The results show that in the parallel filling and
continuous ore drawing process, the 28 d consolidation bearing strength of the filling body at the top and bottom of the stope
should be greater than 8 MPa. With the filling and ore drawing, the maximum load of the isolation layer is 57 kPa when it is
close to the funnel mouth of the ore drawing. At this time, the isolation layer has obvious concave deformation, and the damage
near the pillar area on both sides increases, resulting in obvious tensile and compressive damage. The study can provide
reference for the continuous operation of deep ore body mining.

Key words: Deep ore body. Continuous mining, Simultaneous backfilling process, Flexible isolation layer. Numerical simulation
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Fig.1 Typical scheme of concurrent backfilling and continuous mining operations
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Fig.2 Schematic diagram of concurrent backfilling

and continuous ore extraction technique
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Table 1 Results of different methods to calculate

the vertical stress in the backfill MPa
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H/m k=2.0 k=2.0 k=1.5 k=1.2
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120 2.03 2.88 2.916 2.92
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160 2.29 3.33 3.888 3.54
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Fig.3 Numerical calculation model for backfill strength
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Table 2 Physical and mechanical parameters
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Fig.4 Results of numerical calculation of backfill strength
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Table 3 Design values of backfill strength at

various heights in stope
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160~180 =17.0
180~200 8.0
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Table 4 Microscopic parameters of granular physics
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Fig.7 Monitoring displacement during parallel backfilling and continuous ore extraction
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