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Influence of lane width on driving behavior on freeway tunnel:
driving simulator study
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(Key Laboratory of Road and Traffic Engineer, Ministry of Education, Tongji University,
Shanghai 201804, China)

Abstract:  For 6 lane highway tunnel whose design speed is 80 km/h, limited by the shield machine and
economic factors, the width of inside lane is decreased from 3.75 m to 3.5 m. The effect on driving behavior
caused by the decrease is unknown. A super long freeway tunnel in Shanghai named Yuejiang tunnel was
studied in this paper. Based on Tongji University's driving simulator, two tunnel models were established
according to the design scheme. The inside lane widths of the two tunnels are 3.75 m and 3.5 m respectively.
Data on operating speed, trajectory offset of the same driver in two different scenarios were collected. By
drawing diagrams for the tunnel road average speed, average trajectory deviation distribution, an average
driving parameters comparison was made between the two scenarios. Paired t test method was used to examine
whether the parameters differ significantly between the two scenarios. Analysis shows that the vehicle speed
and trajectory are not significantly affected by the decrease in the width of the inside lane from 3.75 m to 3.5 m.
Keywords: freeway tunnel; lane width; driving simulator; driving speed; trajectory deviation;
paired t-test
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Fig.1 Tunnel model development process
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Fig.2 Cross section designs of two tunnels
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Tab.1 Different types of participants
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Fig.3 Speed distribution for two different tunnel sections
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Fig.4 Trajectory deviation distribution for two tunnel sections
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Fig.5 Segment distribution of tunnel
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