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ABSTRACT

The total number of vehicles in a highway tunnel varies frequently. However, as the
traffic induced flow rate of air in a highway tunnel is being estimated, the frequent variation of
the traffic flow is always ignored. The ignorance of the dynamic feature of the traffic flow in a
road tunnel will neglect the hysteresis effect existing between the flow of air and the flow of
realistic highway traffic and will cause inaccurate estimation of the induced wind speed. This
project aims at revealing the mechanism behind the hysteresis phenomena and searching the
hysteresis effects for different daily traffic situations. Hopefully, the hysteresis phenomena and
its effects would be known to the related professiona societies, and the ventilation status of
highway tunnels could be estimated more accurately.
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1. Gunnar Barrefors, 1996, “Air pollutants in road tunnels’, The Science of the Tota
Environment 189/190 pp.431-435.
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Actuadly, the average speed of vehicles in a highway tunnel always
varies with time due to the different speeds between vehicles traveling
through the tunnel. As the traffic flow shifts to different status, ignoring the
dynamic nature would make us over predict the induced wind speed.
However, under periodic steady state, ignorance of the dynamic nature of
the vehicle speed would make us under predict the induced wind speed.
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