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Numerical Simulation Study on Pillar Sizing at Kamoa Copper Mine, Democratic Republic
of Congo
Zhaolong Zhang
Zijin Mining Group Co., Ltd. Camoa Copper Industry Co., LTD

[Abstract] To adddress the critical challenges of pillar stability under high—stress conditions encountered in
recent deep mining panels at the Kamoa Copper Mine, Democratic Republic of Congo, this study conducts a
stress—strength coupling analysis on production pillars, cross—cut pillars, and barrier pillar systems in traditional
drift—and—fill mining methods using three—dimensional numerical simulation. Numerical models incorporating
different mining depths (200~600 m), pillar geometries (width: 7~25 m), and stoping sequences were established
to investigate vertical stress distribution patterns and pillar failure mechanisms. The results demonstrate that: (1)
when mining depth exceeds 350 m, production pillars must be extended to 25 m in length with timely
backfilling of short access stopes to maintain a safety factor (SF) above 1.3; (2) muck bays arranged orthogonally
within barrier pillars can reduce stress concentration factors at bullnose zones by up to 35%, though pillar width
must be increased with depth (=18 m beyond 400 m). The findings provide theoretical support for pillar
optimization in high—stress stratified deposits and have been successfully implemented in daily operations of
Kamoa Copper Mine.
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