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A\ : Facility without reinforcement
4@ : Reinforced facility
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Anti-Seismic Reinforcement Strategies for An Resilient Urban Road Network:

A Gibbs Cloner and A Cross-entropy Approach

Nobuo Takei and Takeshi Nagae

In this study, we develop an quantitative method for analysing the anti-seismic reinforcement (ASR) problem of
urban road network against large-scale earthquakes. Since the Great Hanshin-Awaji earthquake (1995), Japanese road
networks have experienced severe damage from large-scale earthquakes. In each earthquake, the road network in the
affected area was partly severed since multiple transportation facilities were simultaneously disabled, which caused
huge social losses. Such social impact from large-scale earthquakes could be reduced by an ASR of transportation
facilities. However, it is not feasible to reinforce all transportation facilities because it costs a lot. We thus need to find
the optimum ASR strategy among many alternatives, taking into account the cost-effect balance. This study develop an
optimization method with a Gibbs cloner method to find better ASR strategies and an estimation method of the expected

social losses with a cross-entropy approach.
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