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A Randomized Algorithm for Solving The Anti-seismic Reinforcement Problem
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This study 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 randomized algorithm to find better ASR strategies. Finally, we examine
the efficiently and optimality of the optimization method in a moderately sized transportation network.
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minZ(x) := 7(x) + K(x) := A Z T(y)p(ylx) + K(x)
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A : Transportation facility
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