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Table 1 Physical and mechanical parameters of strata in Fangkou Lead-Zinc Mine
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Fig. 1 Comparison of different draw shaft designs
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Fig. 2 Change in x-axis coordinates before and after collision
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Fig. 3 Change in y-axis coordinates before and after collision
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Fig. 8 Comparison of well wall wear under two types of ore drawing methods
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Fig. 9  Comparison of internal forces in well walls with different

initial velocities during centered ore drawing
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different initial velocities during inclined chute ore drawing
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Analysis of ore trajectory and force characteristics in new ore passes based on EDEM

Yang Xinkang, Lai Xuqiang
(CINF Engineering Co., Ltd.)

Abstract: In mining operations, the ore pass is a critical ore transportation facility, and its performance is crucial
to the overall operational efficiency and safety of the mine. However, due to complex internal fluid dynamics behaviors
and multi-factor interactions, the design and optimization of ore passes are highly challenging. The design principles,
working mechanisms, and related influencing factors of ore passes were discussed, and optimization methods were
proposed to extend their service life. The trajectory equation of ore within the ore pass was determined through theoretical
derivation, and the normal and tangential restitution coefficients were calculated. Numerical simulations reveal that the
normal force during ore impact is significantly greater than the tangential force. Furthermore, both normal and tangential
forces generated by oblique chute ore discharge are higher than those from central ore discharge. Specifically, the average
increase in normal force reaches 36 %, and the tangential force increases by approximately 17 %. Concurrently, tangential
wear is more severe than normal wear. Wear from oblique chute ore discharge concentrates at the ore impact point, and
the overall wear degree far exceeds that from central ore discharge. At the same velocity, the internal forces borne by
the ore pass wall are smaller under the central ore discharge mode. As the initial ore velocity increases, the growth rate
of wall pressure also rises. At 4 m/s, the growth rates under the two modes are 2.3 times and 2.2 times those at 0 m/s,
respectively. Implementing measures such as automatic steel plate guide gates and buffer chambers is recommended to
reduce the initial ore velocity, thereby decreasing the internal forces acting on the ore pass walls.

Keywords: ore pass; central ore discharge; ore trajectory; force analysis; particle flow simulation; theoretical

derivation



