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Determination of Deceleration Lane Length in Interchange with Shock-Wave Theory

Abstract

Current highway design standards is based on the safety under the free flow condition. The length of deceleration lane is also
determined in terms of the deceleration distance which is necessary for the driers to adjust the vehicle speed from the speed limit on the
main road to that on the exit ramp of the interchange. However, the queues are frequently developed on the deceleration, and the
following vehicles to exit must decelerate on the main road. It may cause delay on the main road and traffic accidents. This study is to
suggest a methodology to minimize such problems with the shock-wave theory. The queue length of exiting vehicles can be estimated
by the design speeds, traffic volumes of main road and the exiting ramp, and the countermeasures to the operational problems.
According to the results, the queue length can be shortened to 80% by upgrading the design speed of exit ramp as the amount of
10km/h. Fifty percent of queue length can be shortened by adding an additional lane on the ramp to two lanes.

Keywords : freeway ramp, shock-wave, deceleration lane, queue
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