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From a methodological perspective, the key advantage of the proposed workflow is that it converts 
large-scale 3D modelling into a decision-support tool by combining staged analysis with spatial 
calibration against field convergence data. Adjusting GSI and disturbance factor D independently in 
the main geomechanical zones allowed the model to reproduce deformation levels both in the active 
extraction area and in long-life entries, improving confidence in scenario ranking. This approach is 
implementable in routine mine planning: once a calibrated “panel-scale” model is established, 
alternative layouts and liquidation strategies can be screened consistently, safety-critical zones can be 
identified early, and numerical results can be directly linked to practical design rules (pillar geometry, 
sequencing, support needs) and recovery-based economic constraints. 
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