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Dynamic Optimization Model of Open-pit Mining Stripping Plan Driven by Digital Twin
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Abstract: Digital twin drives intelligent mining in open-pit mines, which can accurately solve the inherent shortcomings of traditional
static mining and stripping plans. At present, large-scale open-pit sand and gravel mines generally adopt a static solidification mining
and stripping production plan. During the mining process, there are many uncertain factors such as dynamic changes in geological
conditions, fluctuations in production equipment operating conditions, and outdoor meteorological environment interference. The fixed
and rigid static plan cannot be adjusted in real time according to the on-site operating conditions, which leads to a series of production
difficulties. Based on this, a four layer closed-loop dynamic optimization system for the entire mining process is constructed using
digital twin technology, with a large-scale open-pit sand and gravel mine as the engineering support. The core optimization objective is
to maximize comprehensive economic benefits, while taking into account multiple constraints such as mining safety regulations,
equipment operation thresholds, production sequence requirements, and resource mining standards. A multi-objective mining and
stripping plan optimization model is built. The engineering practice results show that the built digital twin dynamic optimization
system has outstanding effects in improving quality and efficiency. The fluctuation amplitude of mining stripping ratio is reduced, the
effective operating efficiency of equipment is improved, the utilization rate of equipment is increased, the production performance
ability is enhanced, the production capacity achievement rate is increased, and the comprehensive production cost is reduced.
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