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A Concept for the Optimization of Elements
for Hierarchical Road Network Configuration through a Cost-effectiveness Analysis

Azusa GOTO, Hideki NAKAMURA and Miho ASANO

This paper aims to introduce a concept to optimize elements for functional hierarchical road network
such as number of classes, spacing, types of junctions and free flow speed for each class, based on quan-
titative evaluation of their performances in terms of travel time and travel stability. In this study, travel
stability is estimated as a function of delay and number of stops. User equilibrium which can consider
junction delay is used to represent the traffic flow with assumed OD demand distribution. In this optimi-
zation, among some scenarios of network elements which can achieve the target travel time between spe-
cific centralities, the most cost-effective one is chosen against their construction cost. In addition, a rela-
tionship between road hierarchy and performances is proposed to evaluate by using two indices, average
travel speed of each class and relationship between trip length and use rate of each class, so that the ad-
vantages of hierarchical network can be quantitatively identified.



