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[ Abstract ]

This study investigates the influence of different blockage ratios (0% to 50%) and slopes (-25% to 25%) on the

critical velocity in a longitudinally ventilated tunnel through scale model experiments, considering both upstream and downstream

ventilation directions. The results demonstrate that the critical velocity is proportional to the one-third power of the dimensionless

heat release rate and exhibits a linear relationship with both the tunnel blockage ratio and the slope. A theoretical model

incorporating both blockage ratio and slope is proposed based on dimensional analysis and experimental data fitting, and

comparisons and analysis are made with results of previous studies.
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Fig.1 Large slope tunnel fire experimental platform
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Fig.2 Schematic diagram of uphill/downhill ventilation of

experimental platform
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