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Abstract

To elucidate the spread of fire-induced smoke in bifurcated tunnels, numerical simulations were
performed to quantify the effects of the downstream slope of the mainline tunnel, the longitudinal
ventilation velocity, and the heat release rate on the smoke back-layering length. The downstream
slope was set to 1%, 3%, 5%, and 7%, and the heatrelease rate to 2 MW, 3 MW and 5 MW. The results
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indicate that variations in the downstream slope significantly influence in-tunnel smoke flow; as
the downstream slope increases, the smoke back-layering length progressively decreases.
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Figure 1. Branch tunnel model

E 1. s RiFEEs

800

® (0.15m
ool A ® 02m
A 025m
v 03m
600 @A ¢ 0.5m
~ 500
e v
a0} O™
2%
gsoo- ':
aﬁ
v
200 .b“”
0Xx;,,w"’“lluuu
100k ‘3‘3““%;%%!
4
0 0 5 10 15 20
x(m)

Figure 2. Mesh size analysis
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Figure 3. Comparison with previous experimental conditions
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Figure 4. Smoke back-layering length under different conditions
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Figure 5. Velocity distribution in the main tunnel
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Table 1. Volumetric smoke flow rate downstream of the tunnel
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10~12 2.3.5 0~7 36.60. 39.19. 47.98
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Table 2. Dimensional table of physical quantities
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Figure 6. Nondimensional smoke back-layering length under different mainline slopes
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