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Table 1 Experiment cases

Case | existence | direction| existence incipient motion condition
of hand| (degree)| of flash (The value in parenthesis means the real scale value.)

brake board sedan (scale: 1/10) minivan (scale: 1/18)
flow velocity water depth flow velocity water depth

(m/s) (m) (m/s) (m)
A Yes 0 No 0.63 (2.00) | 0.041 (0.41) | 0.55 (2.35) | 0.035 (0.63)
B-1 No 0 No 0.50 (1.57) | 0.030 (0.30) | 0.41 (1.74) | 0.024 (0.43)
B-2 No 90 No 0.63 (2.00) | 0.041 (0.41) 0.51 (2.16) 0.032 (0.57)
B-3 No 45 No 0.57 (1.80) | 0.036 (0.36) | 0.52 (2.19) | 0.032 (0.57)
A Yes 0 Yes 0.38 (1.20) | 0.069 (0.69) | 0.37 (1.57) | 0.067 (1.21)
B-1’ No 0 Yes 0.33 (1.05) | 0.051 (0.51) 0.29 (1.24) 0.039 (0.70)
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Photo 4 Floating model car in the experiment
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Table 2 Coefficient of static friction

car type| direction existence of | coefficient
(degree) hand brake | of static
friction
sedan 0 No 0.073
0 Yes 0.26
90 No 0.565
minivan 0 No 0.1
0 Yes 0.42
90 No 0.65
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Fig. 2 Force exerted on the partially submerged car
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Hydraulic Model Study on Floating Car in Flooding

Keiichi TODA, Taisuke ISHIGAKIY  Taira OZAKI®Y | Yasuhiko TAKAGAKI®?
and Tomohiro NISHIDA®

(1) Faculty of Environment and Urban Engineering, Kansai University
(2) Japan Railway Construction, Transport and Technology Agency
(3) Graduate School of Engineering, Kyoto University

Synopsis

In urban flooding, cars are floated and flushed away, which may cause heavy damage on cars and
buildings or lose driver's life. In Nagasaki flood in 1982, many people died by car related accidents. It is very
important to study car behaviors in flooding. Here, we studied the critical incipient floating condition and the
subsequent floating condition experimentally, using the 1/10 and 1/18 scale model cars. We also obtained the
drag coefficient of partially submerged cars in the flooding flow. On the base of experimental results, we
could draw the diagram of critical incipient floating condition of real car by flow velocity and water depth.
According to the diagram, sedan typed cars are likely to be floated if the flow velocity exceeds 2m/s and the

water depth exceeds 0.5m.

Keywords: urban flooding, partially submerged car, incipient motion, hydraulic experiment, drag force,

floating car velocity
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