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Study on Fire Characteristics and Ventilation under Random Evacuation Mode
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[ Abstract]  To investigate the fire safety characteristics of long suburban railway tunnels under random evacuation modes, this
study establishes a fire and ventilation numerical model based on STAR-CCM+ for tunnels operating at 140 km/h, focusing on
analyzing the coupled effects of random vehicle parking positions and cross passage opening strategies. The results indicate that the
synergistic effect of longitudinal ventilation and cross passages is crucial for regulating smoke diffusion; opening 2~3 cross
passages downstream of the fire source can form effective heat dissipation paths and extend the available safe egress time (ASET)
for personnel; however, opening an excessive number of cross passages upstream will weaken the wind speed in the main tunnel.
Based on these findings, this study proposes an optimized fire protection and ventilation strategy suitable for 140 km/h suburban
railway tunnels.
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