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EXPERIMENT STUDY ON FLOATING MOTION OF CAR AND
HYDRODYNAMIC FORCE IN FLOODED UNDERGROUND PARKING

1* 2 3 4

Takaaki OKAMOTO1* Yuma HONJO2 Keiichi TODA3 Taisuke ISHIGAKI4

The rainfall events cause flash floods in urban area and the flooded cars bring about the human damages
(as seen in Nagasaki in 1982). Therefore, it is very important to investigate the flood-flow charastistics
and floating behavior of cars on flooded condition. In this study, three kinds of hydraulic model experi-
ments were conducted using model car (Sedan type). First, we measured the flood-flow depth in under-
ground parking model (1/64 scale). Then, we recorded the floating behavior of the flooded car. Finally,
we measured the time series of the drag force exerted on the model cars (1/64 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 of front and rear of car.

Key Words : flood in underground parking, unsteady flow, floating vehicle motion, hydraulic model
experiment
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Q (l/s) H f (cm) U (cm/s)
Case1 0.28 1.8 41.8
Case2 0.28 2.1 89.0
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