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Examination of the required number of bridges for an emergency evacuation
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This study examines the required number of river bridges with emphasis on evacuation behavior in times of
large-scale disasters, such as flood. At present, river bridges are generally constructed according to activities at
normal times, mainly automobile traffic volume. However, they may be used as facilities for river crossing and
evacuation in an emergency, such as a large-scale disaster. Therefore, even if there is only a low probability of
occurrence of disasters that require evacuation, it is necessary to ensure that bridges can respond to them.

This study suggests a formula for calculating the density of bridges (installation interval based on bridge
widths) which is required to ensure that evacuation goes smoothly in an emergency, such as a large-scale
disaster. The calculated density would allow smooth and orderly evacuation, and prevents bridges from becoming
a bottleneck.

Based on this calculation, the ideal density of bridges under strict conditions was calculated on the assumption
that people evacuate on foot. In the case of large-scale rivers in urban areas, in which evacuation by river
crossing is expected, it is estimated that substantial bridges should be installed at a 2-km interval. It was also
confirmed that the number of bridges in the Tokyo and Osaka Regions is almost sufficient to satisfy needs as
long as bridges now exclusively for automobiles could be used for evacuation on foot. In addition, the formula was
also applied to evacuation by car in order to calculate the limit that allows evacuation by car, and to clarify the

possibility of evacuation by car in such areas as rural areas where residential districts are disconnected.

Key Words : Flood, large-scale disaster, evacuation, large river, bridge, bottleneck
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