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EVALUATION OF OPTIMUM REHABILITATION PLAN FOR A ROAD
NETWORK CONSIDERING UNCERTAINITIES OF DETERIORATION AND
TRAVEL TIME

Haruko NAKAO, Kenetsu UCHIDA

This paper proposes a model for evaluating life-cycle cost (LCC) of road infrastructures in a road net-
work considering uncertainties of deterioration of the road infrastructures and travel time. It is assumed
that each link in the network takes one of two possible states accompanied with occurrence probabilities
which are normal state and deteriorated state, and that travel time of a link in each state follows a normal
distribution. Link travel time is then expressed by the Gaussian mixture distribution of the two travel
times of the link that follow normal distributions. It is assumed that the route choice proportions in the
network are determined based on both the mean and variance of stochastic route travel time. The LCC
consists of administration cost, which is the summation of repair cost, and driver’s travel cost. The LCC
minimization problem is formulated as the implicit program, in which LCC is minimized subject to the
traffic flows based on logit-based stochastic user equilibrium (SUE) which determines the route choice
proportions. An algorithm based on the sensitivity analysis technique of logit-based SUE is proposed.
Numerical experiment was carried out for demonstrating the model proposed in this study.
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