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A Study on Operation Methodology of A Signalized Intersection

Based on Optimization of Lane-Uses
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ABSTRACT

PURPOSES : The purpose of this study is to propose delay-minimizing operation methodology of a signalized intersection based upon
optimization of lane-uses on approaching lanes for an intersection.

METHODS : For the optimization model of lane-uses, a set of constraints are set up to ensure feasibility and safety of the lane-uses, traffic
flow, and signal settings. Minimization of demand to saturation flow ratio of a dual-ring signal control system is introduced to the objective
function for delay minimization and effective signal operation. Using the optimized lane-uses, signal timings are optimized by delay-based
model of TRANSYT-7F.

RESULTS : It was found that the proposed objective function is great relation with delay time for an intersection. From the experimental
results, the method was approved to be effective in reducing delay time. Especially, cases for two left-turn lanes reduced greater delays than
those for a left turn lane. It is noticed that the cases for different traffic volume by approach reduced greater delays than those for the same
traffic volume by approach.

CONCLUSIONS : 1t was concluded that the objective function is proper for lane-uses optimizing model and the operation method is
effective in reducing delay time for signalized intersections.
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Fig. 1 Numbering Convention for Arms and Lanes
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