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Smoke Control Scheme in V-slope Tunnel Fire Based on Multi-objective Constraint
Li Guodong
( China Railway Siyuan Survey And Design Group Co., Ltd, Wuhan, 430063 )

[ Abstract]  Taking Wuhan Lianghu tunnel as an example, the smoke control scheme of asymmetric V-slope (-2.2%/-1%/1%/
4.5%) tunnel is studied by establishing a 3720m FDS numerical model. A total of 27 groups of full-scale simulation experiments
are set for different fire scenarios to analyze the smoke control effect under different slope fire source location, different
longitudinal air supplement and different smoke outlet opening modes. A smoke exhaust effect evaluation model with 60°C smoke
spread length, smoke exhaust efficiency, temperature and visibility at clear height as constraints is constructed. The results show
that when the fire occurs in any slope section, the one-way mechanical air supplement at the upstream tunnel portal, three at the
upstream and downstream of the smoke exhaust outlet are opened respectively, and the mechanical air supplement wind speed is
1m/s, it can ensure that the better smoke control effect can be achieved at different fire source positions of the tunnel, and meet the
requirements of personnel safe evacuation in the tunnel.
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Fig.1 Upper cross section of Lianghu tunnel
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Fig.2 Schematic diagram of fire source setting
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Table1 Smoke spread length at different fire source locations
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Fig.3 Temperature distribution at the clear height of point A of fire source
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Fig.4 Temperature distribution at the clear height of point B of fire source
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Fig.5 Temperature distribution at the clear height of point C of fire source
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Fig.6 Visibility distribution at clear height of fire source A
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Table 2 Smoke exhaust efficiency at different fire source locations
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Table 3 Smoke exhaust scheme
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