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Open Pit Mining—stripping Sequence Optimization Based on 3D
Simulation and Dynamic Evaluation

YANG Biao, LUO Zhouquan, LU Guang, ZHANG Xufang, LU Hao

School of Resources and Safety, Central South University, Changsha 410083, China

Abstract The disorder distribution of ore grade leads to different economic benefits caused by different stripping order. In order to
obtain superior mine scheduling scheme, the paper proposed a mining sequence optimization method based on 3D simulation and
dynamic assessment. By 3D simulation, the dynamic excavation of complex open mine under multi-level constraints was realized, and
excavation quantity and grade of ore were obtained. According to mine general layout, stripping position and development, the calculation
of transport distance, equipment selection, and infrastructure investment evaluation were carried out. And then combining the mineral
advance price, the net present value of each scheme models was calculated. And finally the best optimization scheme through comparing
NPV was determined. Take one molybdenum mine as example. First create a geological block model in the Surpac, and then assign the
mine grade and value to the model, finally obtain series nest limit schemes by discounting price. According to the actual mining
conditions, using MineSched software, the mining—stripping schemes were scheduled through various constraint means, and the optimal
scheme was determined by applying the dynamic economic assessment.
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Fig. 1 Schematic diagram of series limit and mining sequence
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Fig. 2 Flow chart of mine schedule in 3D simulation
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Fig. 3 Composite map of deposit block,
terrain model and last limit
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Fig. 4 Overlay map of series pit model
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Table 2 Statistical result of series limit
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Pitl 1366 2839 0.074 2.08 50~70
Pit2 1574 4257 0.071 2.70 40~60
Pit3 1633 6196 0.072 3.79 >100
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Pit5 8076 39016 0.071 4.83 —
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Table 3 Statistics of mine stripping scheme
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Fig. 5 NPV and infrastructure investment
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