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SIMULATION METHOD ON INUNDATION IN AN UNDERGROUND
SPACE DUE TO INTRUSION OF OVERLAND FLOOD FLOWS

By Tamotsu TaxauasHi, Hajime Nakacawa and Izuru NoMURA

Synopsis

In Japan, big cities such as Tokyo, Osaka and Nagoya cities are situated on the
lowland called delta plain, and it is not rare that they have comparatively large
underground spaces used for markets and subway stations.

Recently, it has been said that sea water level might rise from 20 cm to 100 cm in
21st century because of the global greenhouse effects, thus it is apprehended that
there will be some danger of the large-scale inundation caused by a storm surge
and/or reduction of the discharge capacity at the river mouth.

If these phenomena will occur in future at big cities, where population, private
and public properties and so-called life-lines are concentrated, following unknown
problems will arise: what kind of disaster will occur not only on the ground but
also under the ground, how is the mechanism of occurrence of inundation in the
under ground space, what kinds of the countermeasures against inundation in the
under ground space are effective and whether the evacuation systems designed
considering the cases of earthquake and fire can still work well in case of
inundation in the underground space.

In this paper, a method to simulate the inundation in an underground space
linked with a simulation of an overland flood flows caused by a storm surge or
river bank breach is presented. The validity of this simulation method is checked
by experiments. Consequently, the experimental data are well explained by the
calculation.
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Fig. 1. Intrusion model of overand flocd flows into underground space.
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Fig. 11. Comparison between experimental results with calculated ones concerned
with water depth at each measuring point (RUN1).
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Fig. 12. Comparison between experimental results with calculated ones concerned
with water depth at each measuring point (RUN 2).
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