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EFFECT OF DAMAGE TO BRIDGES UNDER SEISMIC AND TSUNAMI
HAZARDS CAUSED BY THE ANTICIPATED NANKAI TROUGH EARTHQUAKE
ON CONNECTIVITY OF ROAD NETWORKS AND RISK IN TERMS OF
ECONOMIC LOSS

Koki AOKI, Yuzuki FUSE, Hiroki ISHIBASHI,
Mitsuyoshi AKIYAMA and Shunichi KOSHIMURA

This paper presents a methodology for estimating a connectivity of road networks and risk in terms of
economic loss considering the vulnerability of bridges under seismic and tsunami hazards. With the aid of
a geographic information system and graph theory, the risk of economic loss due to the deterioration of the
bridge network’s connectivity can be easily estimated based on seismic and tsunami hazard assessments,
structural fragility estimation, and traffic flow analysis. Both uncertainties associated with fault movement
estimations, spatial distribution of hazard intensities and structural vulnerability, and damage correlation
among bridges are considered when estimating the probabilistic connectivity and risk in Monte Carlo sim-
ulation. In an illustrative example, the bridge network affected by the anticipated Nankai Trough earthquake
is analysed. Computational results demonstrate that the risk depends highly on spatial distribution of hazard
intensities and the correlation among damage states of bridges.

14



