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Abstract

In the beginning of ETC system operation in Taiwan, each toll plaza has 1
small-vehicle ETC gate and 1 large-vehicle ETC gate. With the increments of
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vehicles with on-board unit, some toll plazas have added to 2 or 3 ETC gates.
However, this may affects the employment of the manual toll collection gates. In
other words, it is a critically study issue of when to add small-vehicle ETC gates and
how to allocate other manual toll collection gates with the increasing highway
traffic volume and ETC vehicles. This study employs new Toll Plaza Simulation
Model (TPSM) and reveals the findings: 1. One small-vehicle ETC gate should be
added when the traffic volume reaches1,450 veh/hr/In and 1,600 veh/hr/In
respectively. 2. One small-vehicle manual collection gate should be closed when one
small-vehicle ETC gate added. 3. The small-vehicle lines can be added by reducing
1 upstream main lane when the usage rate of small-vehicle ETC reaches 55% and
the toll plaza acquires better overall service performance.

Keywords: Manual toll collection, Traffic demand, Toll plaza simulation model, ETC gate
allocation
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