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Study of Influence on the Smoke Backflow Distances with
Different Longitudinal Gradient in Tunnels
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Abstract ; Based on the importance of longitudinal slope gradient on length of smoke back-
flow distances in tunnel fire, one tunnel was taken as the research object in this paper.
Through the software FDSS5.0, the numerical analysis of smoke backflow distances,
produced by fire hazard in tunnels with different slopes,was conducted. The variation laws
of smoke backflow distances and ventilation speed were concluded by referring other refer-

ences, after which a new slope correction formula of gradient tunnel with critical ventilation
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speed was obtained by numerical simulation and data analysis. It is revealed that the for-

mula is in line with the law that the distance of backflow is affected by the longitudinal gra-

dient. Further, compared with empirical formulas, it conforms to experimental data better.

Therefore , this formula is capable of guidance in selecting longitudinal gradient of tunnels

in design.

key words ; tunnel fire ; the tunnel slopes; numerical simulation ; empirical formula; smoke

backflow distances
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Fig.1 Schematic diagram of flue gas

countercurrent phenomenon
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Table 1 Contrasting table of cross section size m
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Fig.2 Front view of the tunnel model
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Fig.3 Smoke backflow distances in the experiment
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Fig.4 Actual value of smoke backflow distances
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Fig.5 Smoke backflow distances of after modification
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