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Urban Tunnel Traffic Operating Characteristics and
Its Safety Study Based on Surveillance Camera Data
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Abstract: In order to enhance traffic safety in urban tunnels the traffic operational and safety character—
istics of Xiangyin tunnel in Shanghai were investigated. By means of video data from the tunnel operation
monitoring camera and vehicle tracking survey the average speed and vehicle density of different sections
the average speed of different lanes for the same section and the lane changing behaviors in Xiangyin Tun—
nel were analyzed in this study. The results indicate that the considerable speed difference near the tunnel
entrance of south line might be responsible for the rear-end crash occurrence of this area. Frequent lane
changes cause sideswipe collisions. Appropriate speed limit and prohibition of lane-changing behaviors are
necessary. This study aids the understanding of traffic operations and driving characteristics in
urban tunnels.
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Fig.3 Zonal average speed in Xiangyin tunnel
1
Table 1 Zonal average speed in Xiangyin tunnel km/h
1 2 3 4 5 6 7
51 48 77 73 63 54 58
67 55 46 77 83 74 56
11
( )
0 7
T—est o ( 2
o Manser ~ Hancock o
2
Table 2 Speed difference test km/h
1-2 2-3 3-4 4-5 5-6 6-7
2.886 -20.449 2.063 6.826 7.846 3.085
) (0.005) (0.000) (0.042) (0.001) (0.000) (0.003)
8.604 11.391 -36.802 -9.104 6.885 11.208
) (0.001) (0.001) (0.000) (0.000) (0.001) (0.000)
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Fig.4 Traffic density in Xiangyin tunnel
3
Table 3 Traffic density in Xiangyin tunnel km/h
1 2 3 4 5 6 7
37.4 48.6 33.8 31.9 30.1 52 54.4
26.5 46.8 51.3 33.3 29.5 27.7 50.7
4.1.2 ( 4),
T-est 7
4
Table 4 Speed consistency test km/h
1 2 3 4 5 6 7
T 0.211 1.583 0.052 5.037 -1.829 1.350 -6.664
(p ) (0.834) (0.122) (0.959) (0.999) (0.071) (0.181) (0.001)
T 0.858 -0.277 1.258 0.760 -3.144 0. 805 2.147
(p ) (0.398) (0.784) (0.216) (10.449) (0.002) (0.423) (0.039)
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Table S Preferred lane when changing lanes
— 16 11 8 32 22 89
— 20 13 19 38 25 115
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Fig.6 Cross section for lane-changing
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