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Fig. 1 Experimental set-up

Photo 1 Real sized car model

2 ORI RIRE TIE, KB BB ER
7 RULAKBEDHEATIZHEVEN~DRAKDBEL D
ZEPBESHTWDS, ERTEOHKN R EGH Y,

ARERTHE, ZHhOOXMFETEEEETIC, #HH
LU EDOKERD Y, 7B hHENADIRAKN
AT LTV 7RWIREL OKE O R PI B g) T o
KERA IR & i L7z,

2. REBREELIUVHOEH

2.1 RBREDOHZE

FhR ’%b\f:”t%@frﬂ%gé)ﬁg NIRRT, FoiE
DEF G H ZPhoto 11Z/RT, EEXEL XA T D
ﬁﬁﬁk&mﬁﬁ%ﬁﬁ¢étm®m@kioﬁ%
KRR 2 O S 4L, IR RS Fi8)11 4
TrIRT P —RICERBINTND
WE SN A EAAI4 N T o EBE (B &
44m, MEl.6m) THY, KEIZEEINL TS, H
BHEOT UV UHE, RERICREREZIX, &6
NUOEYAAEINTND, FEAS—ZANITITAE
ARSI, HRNICEAK LK EHLMTHEK

Photo 2 Measurement of force to open the door
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measurement results (raw data)
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Fig. 2 Force measurement results (front door)
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Fig. 3 Force measurement results (rear door)
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Fig. 4 Force required to open the front and rear doors

88cm
32¢ 29cm

71em 12em
59.5 18cm
100.5¢cm —em
Rear door

Front door

Fig. 5 Door area (front door and rear door)

Yo X A AW 23RS, BBERT
OFF LBITICHEE L 22D 0%, KEO FlZHAFIT
HIETRBIIERT D EnbNd, 2, K7
WAER T B KERKIED e\ LT 548
DAIZCHIET 2 b DO THY, BARKEOEIMINE> TR
BT TE ARUNBMICENTH L ERLT
W5,

Fio, A RT EHRE KT OMUBITICHNEL 7
LZHOFAEE T2 &, %E N7 oM LEITIC
MEL 72D 0%, BIEN BT O6~TEFRE L 72 B A5
NMELNTZ, ZOMRIE, ERICEALZAZED
AR N7 L N7 oK (EfE) OEWIZLD K
TIWHERTAKERELRD7HTHY, Hidk K7
HOMHNEEERGE TS, B NT 25 OB
AR I N TVWDEZ L ERTHLDOTH D, &
EBETIZ, EEBIORE - HE 0 B A OB~
X & Fig. 5108,

3. KEFDBEEELLOEHMER

3.1 PR EEER

ZIZTE, BEHEORKRREZILSEIZEMET
TOMMEROFERICHOWVWTRT, WHEROBET
% Photo 3, Photo4 IZ/RT, HAREE L E-TA
BOWRE # LD R EY, ZhE Tlo2E%EE
LCky, ZOMEIILTOLEEY TH D,

— 555 —



Photo 3 Evacuation experiment (front door)

Photo 4 Evacuation experiment (rear door)
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Difficulty of Evacuation Behavior from a Submerged Vehicle

Yasuyuki BABA, Taisuke ISHIGAKI* and Keiichi TODA

* Faculty of Environmental and Urban Engineering, Kansai University

Synopsis

Many cities in Japan are located in alluvial plains, and the vulnerability of urbanized areas to flood

disaster is highlighted by flood attack due to heavy rainfall or typhoon. Underground inundation inflicts

severe damage when urban flood occurs. In a similar way, low-lying areas like bowl-shaped depression and

underpasses under highway and railroad bridges are also prone to floods. The underpasses are common sites

of accidents of submerged vehicles, and severe damage including human damage occasionally occurs under

flooding conditions. We show some experimental results of evacuation tests from a submerged vehicle and

discuss the limit for safe evacuation though the doors of vehicle. From the results, it is found that a required

time for evacuation and risk to safe evacuation increase rapidly as a water depth rises. The water depth of

70-80cm from the ground surface is the safe evacuation limit.

Keywords: urban flood, submerged vehicle, evacuation experiment, real scale model
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