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Fig.3 Flow pattern between storage ponds
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Fig.4 Storage model for underground mall
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Fig.6 Inundation in Midousnuji-line
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Fig.7 Studied underground mall
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Fig.9 Modelled underground mall
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Fig.10 Connection of storage ponds
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Fig.11 Elevation of underground mall
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Table 1 Distance and volume of subway lines

distance [volume
‘ (km) x10%(m®)
Midousuji-line 9.7 710
Tanimachi-line 15.3 1192
Yotsubashi-line 11.5 739
JR Touzai-line 10.2 751
Hanshin railway 1.7 102

Yotsubashi-line

1 z 3 4 3 R [ s 10 le:: Ll kﬁ
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Fig_.13 Yotsubashi-line and Hanshin railway
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On Flood Inundation Analysis in Underground Space
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Synopsis

A mathematical model called ’storage pond model’ is developed for inundation analysis in under-
ground space. In this model, underground mall and subway are treated by the combination of multiple
storage ponds, and the water volume exchange between adjacent ponds is computed by discharge for-
mula or momentum equation. This model was applied to Umeda underground mall and adjacent subway
spaces. The results show that the location and elevation of subway station and the volume of subway
space much influence the inundation behavior in underground mall.

keywords: large city area, underground mall, subway space, storage pond model, inundation analysis
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