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Abstract

In order to explore the influence of the slope of the main line on the smoke spreading pattern in
bifurcated tunnels, FDS was used to simulate the fire smoke spreading behavior in bifurcated
tunnels with positive and negative slope changes of the main line, considering that the main line
slopes were -7° and -5°, -3°, 0°, 3°, 5°, 7°, and the fire source power is 5 MW, 10 MW and 20 MW,
revealing the mechanism by which the slope of the main line affects the spread of smoke in bifur-
cated tunnels. The study shows that when the slope of the main line of the bifurcated tunnel is a
positive slope, a positive chimney effect is formed in the tunnel. As the slope increases, the length
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of the smoke backflow in the upstream and ramps becomes shorter. When the slope is 7°, there is
no smoke flowing out of the upstream tunnel. The greater the slope, the more conducive to smoke
exhaust in the tunnel; When the slope of the main line of the bifurcated tunnel is a negative slope,
a negative chimney effect is formed in the tunnel, and the smoke return length downstream of the
tunnel becomes longer. The greater the slope, the less conducive to tunnel smoke exhaust.
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Figure 1. B-type bifurcated tunnel
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Figure 2. Flue gas counterflow length at different slopes (HRR =5 MW)
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Figure 3. Maximum temperature of the ceiling in the bifurcated tunnel at different slopes
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Figure 4. Longitudinal temperature distribution of bifurcated tunnels under different slopes
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