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Abstract: To address the issues of subjective assessment of roadway importance and inaccurate identification
of key roadways in complex mine ventilation systems, this paper proposes a weighted assessment method
based on roadway importance, based on complex network theory and cascading failure analysis. Taking the
71 mining area of Wangzhuang Coal Mine as an example, the ventilation network solution model was revised
based on the weighted assessment of the comprehensive importance of the roadways. The results show that
the comprehensive importance of the roadways follows the pattern of "inlet and return air shaft > return air
roadway > working face > inlet air roadway." The revised model reliability increased from 5.7% to 2.6%,
significantly improving simulation accuracy. This research effectively identifies key roadways in the
ventilation system, enhances the reliability and applicability of the solution model, and provides a basis for
the optimal design of mine ventilation systems.
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Fig. 5 Changes in the enclosed air volume of the air intake tunnel, working face, and return air tunnel
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Fig. 6 Ventsim ventilation model of Wangzhuang Coal Mine
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Fig. 8 Ventilation network solution model and measured tunnel air volume
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