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Abstract: Previous studies are mainly {ocused on traffic force in straight tunnel, but little in bifurcation tunnel
which often appears in recent years. The traffic characteristics. air velocity and the carbon monoxide (C(O),nitrogen
oxides (NOJ, ) concentrations were measured by our project team in Shanghai Xiangyin Road Tunnel (straight tunnel)
and Changsha Yingpan Road Tunnel (bifurcation tunnel). The research was focused on the variation of pollutant
dispersion with traffic force in those two different structure tunnels. Measurement results showed that the average air
velocity (2.24-3.44 m/s) in bifurcation tunnel was less than in straight tunnel (3.06-4.76 m/s) under the same traffic
flow. The change rate of pollutant concentrations in bifurcation tunnel were less than in straight tunnel because of the
distribution of pollutants throughout the distributary ramp. When the average vehicle speed was 30 km/h, the air flow
came from the confluence ramp could dilute pollutant concentration levels in the main tunnel of bifurcation tunnel,
which was equivalent an increase of 20.9% for the tunnel’s ventilation. Similarly,the distributary ramp could split out
pollutants from the main tunnel of bifurcation tunnel, which was equivalent an increase of 16.7% for the tunnel’s
ventilation. The result could provide a quantitative assessment method to support pollutant concentration control and
optimal the ventilation design in bifurcation tunnel.
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Fig.1 Variation of traffic flow with vehicle speed
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Fig.4 CO concentration distribution in two tunnels
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