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Traffic States and Jams on a Toll Road
with Electronic and Traditional Tollgates
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Abstract
We investigate the traffic behavior and jams on two- and three- lanes toll highway with electronic and
traditional tollgates. The electronic- and manual- collection vehicles sort themselves out into their
respective lanes at low density, while they mix at each tollgate at high density. The traffic states change
with the number of gates and the density. We clarify the characteristics of the traffic behavior and jams.

We derive the fundamental diagrams and traffic patterns.
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