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EXPERIMENT STUDY ON FLOATING VEHICLE MOTION VARIED WITH TIME
IN FLOODED UNDERGROUND PARKING

1* 2 3 4

Ryuta SUZUKI1* Takaaki OKAMOTO2 Keiichi TODA3 Taisuke ISHIGAKI4

In recent years, severe rainstorms have induced heavy damage to Japanese cities. The water flood at-
tacked the urban area and the flooded cars expanded the human damages (Nagasaki in 1982). Therefore,
it is very important to investigate the floating behavior of cars on flooded roads. In this study, two kinds
of flume experiments were conducted using two types of model cars (SUV type car and Sedan type car).
First, we recorded the floating behavior of the flooded car in underground parking model (1/64 scale).
Second, we measured the time series of the drag force exerted on the model cars (1/18 scale) in unsteady
flow by using Force gage. The results revealed that the drag force increases rapidly during an early stage
becase of the hydrostatic pressure difference.

Key Words : flood in underground parking, unsteady flow, incipient velocity, floating vehicle motion,
flume experiment
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1/64

Q l/s H f cm Um (cm/s)
Case1 0.24 1.8 41.8
Case2 0.24 2.3 72.3

1/18

Q (l/s) H (cm) U m(cm/s) Re Fr
2.5 2.7 23 0.1 5290 0.48
3.3 3.3 25 0.1 5750 0.53
4.0 3.4 29 0.1 8700 0.53
5.0 3.5 36 0.1 11880 0.63
6.0 3.7 41 0.1 14760 0.69
7.0 3.9 45 0.1 17550 0.73
8.0 4.0 50 0.1 21500 0.77

(1/64) (1/18)
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