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Abstract

In view of the fact that using Electronic Toll Collection (ETC) technique to replace
manual operation is becoming the major trend, and that there are many successful cases in
the world, the Authority in charge of freeway administration in Taiwan Area has taken a
series of actions for the adoption of this new technology in our freeway toll stations since
1997.

The benefit of ETC system such as increasing capacity, reducing vehicle delay, and
upgrading the level of service of entire freeway toll stations can be achieved only if the
system is properly planned, designed and managed. The main objective of this study is to
investigate how the ETC system should be optimally installed in terms of its location and no.
of lanes in different toll stations of our freeway system, with different geometric traffic and
operational characts., in order to obtain maximum benefit from the investment.

This study begins with analyzing the geometric and traffic characteristics of all the toll
plaza in No.l Freeway, from which 3 representative type of toll plaza with 20,14 and 10 toll
lanes are selected for detailed studies. Microscopic simulation technique is then used to
simulate the effect on ETC users, non-ETC users, as well as overall performance of a toll
station, under various situations of traffic volume, % of ETC users, no & allocation of ETC
lanes etc, Finally, Optimal no. of ETC lanes & location for different situations are proposed
for each of the 3 types of toll plaza. The results of this study can provide as useful
information for the implementation of ETC project.
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