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CONTINUUM APPROXIMATION FOR DYNAMIC LOCATION OF SPARE PARTS
FOR ETC FACILITY

Shunichi FUKUYAMA, Daijiro MIZUTANI and Koki SATSUKAWA

Failure of highway facilities due to deterioration over time causes user losses such as traffic congestion.
Since user loss changes depending on the time from failure to restoration, the placement of spare parts at
appropriate locations for restoration can reduce user loss. In this paper, we quantitatively evaluate user loss
under given failure probabilities and derive an optimal location,allocation plan for spare parts that minimizes
the sum of location cost and user loss. We also propose an approximate solution method for the optimization
problem based on continuum approximation to improve the efficiency of the calculation. The proposed
method is applied to a hypothetical highway network and its usefulness is discussed.



