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A study of risk by inundation in underground spaces in urban flood

FH £=—'-EN HEE®-ME ERE® - fE R

Keiichi TODA - Shinri IWAMURA - Shinji AIHATA - Taisuke ISHIGAKI

In a large urban flood, inundation water is likely to flow into underground spaces such as basement,
underground mall, and subway. The flooding water mainly flows into underground spaces through a
stair, which is used as an evacuation route. So it is anticipated that one cannot take refuge and the
accident may happen by the flood.

In this study, a risk of evacuation from underground space through stairs in inundation is studied,
using the full-sized hydraulic model of a stair. By the measurement of the velocity and depth of flow,
and the human experiment with 49 subjects, the critical overflow depth of evacuation by ordinary
adults is found to be about 30cm.

Also, an inundation flow model is developed which can treat both a ground space and an
underground space, and it is applied to Hakata area and Tenjin area in Fukuoka City. As a result, it is
found that for the flood condition in June, 1999, flow depth becomes higher than 30cm over the wide
field on the ground in Hakata area and some underground spaces in the east of JR Hakata station are
apt to be dangerous. In addition, the new Tenjin underground mall is likely to be dangerous in
inundation by heavy rainfall.

Key Words: urban flood, inundation in underground spaces, human experiment, inundation analysis
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