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Human Behavioral Experiment for Evacuation Analysis

Dongkon Lee", Hongtae Kim" and Jin-Hyung Park’

Korea Research Institute of Ships and Ocean Engineering/KORDI”

Abstract

The human behavior is very important in development of simulation system for evacuation
analysis. The walking speed of passenger is especially affected by dynamic effect and list
due to damage and ship motion in wave. There are various methods to get an useful data
for evacuation simulation. The onboard experimental approach is one of the most strong
method.

In this paper, the onboard experiment is performed to obtain human behavioral data. To
realize ship trim and heel due to maritime casuality, the passage model for experiment is
made. The experiment is carried out at dynamic and static condition respectively using the

ship with passage model.

simulation tool.

% Keywords: Human behavior(2! = HE), Evacuation analysis(&
Hurman Safety(Q) % 0t &), Behavior experiment(3

The result is evaluated and it will be reflected in evacuation

t& =2 M), Simulation(AIS801 &),

SZEAH

Sc=2s

1. A 81| QI5I0 UXEOR EMAl BE XTI ALY
MOZ 2 Ro-Ro Passenger 410l CHaIH &H

BRENMN ZA8E Ro—Ro Passenger &2 Al & oIy e=24A X|ACl MSC/Circ. 909 HIF
e 4= 8 HO ol Z=AI0| ZAEHA S HIoHAH SHEIO(MO  1999), 2002¥ 580i= Ro-Ro
J1F(IMOYe SHYAIDZRERE Q19| OtNE &Y Passenger &1820F OlLICH UMK HE HY

£ =A&EE OIAI= Y (Microscopic method)0il &}

H4-2: 200349 3B 4%, 5019 2003 38 27Y &t &A™ XIELE MSC/Circ. 1033(IMO 2002)
+Z M X, E-malil @ dklee@kriso.re.kr, 2 NIZsIL

Tel: 042-868-7222 S| Chst 224 ASUH0IENIM JIE =



"
Jg
_Ovﬂ
=
s
0@
_O'_ll
i
3 o
o
S
o
o

‘\QI\)
0oy S
e >

a

19

oX

40

=2

rr

0

0z

4 oge

B

Mo

[~

e

o
Aoz

0R

o oJgoom

o
rr
0z

EHOIN EE=Z&0 AQE AIZMF &H A
AU 2% AlI2E2 Saint Malo32l AFD A0
AN 3 8HIDEXI XIOIDF Lk= 2101 &QIZIQUCH
(Lockey & 1997). l2tN EE=24 ASYI0I82
HETE AP RIGIME HEMSNIA SN
£° HS0l het Crekst J1x KNEJF HRSHH,
018 BISE QoiAME 0e JHA A0 2R3

2 =20ME oI AIDUA JIE 3
LIEHLHs S0l ZAI L SRs)
=50 oiEst gt

£
g
0z

Q
er
@
o
oY
>
Y
Otk
o T
>
= o
-
il
% = m
OBy
D =R
> @ 2 g
T~ [e]]]
o = &
e 10 N
Y 241 o
2 = 02

=
x
>
o
0 0@ oy ]

O:II

Qf

:Q

[w]

o i
H Mool Y

FASR-4 4

1 0
0
fr

on
A
o ¢
N
=
o
or
oY
>
L
U ﬂlﬁ

—

R FJ
=4
j
P
w18 (o o
on o
I
>
o> og mo =

o no 0w
w
I
ol
5 0
m i

i
=
o
2

oin
Hr ;

=}
0¥ 3 ne o
Q
™

I
H-I Ny
me,, e

n s O
fa
oY
ro
il
W
HI
x
>
>
114
=

_U
o

=~
on
(&)
<
=
z
08
0
=
>
0z
10

2.1 SX28 ¥ HSEH|
&2 H3A0AME d29 ZAISUE MSEH|
off deto] B9t FARH SE28(10,000mm x
1,200mm x 1,900mm)8 KIS0 &80 &6}
UL HEBE SEI2E2 BESAH-20°~+20°) &
AO°~20%)2 ZEO0| Jisdtl) B RS
201 XL A2, SZAL 8o FRNls
=& Z0 HZ2 XIS
= AEA ABE S8 HE =& L MH
23 53 dHl= U3y 20
- 8 Channel Image Grabber Board && =3
21 (Digital Video Network Transmission
S/W, Digital Video Recording S/W)

21
y B

ols

1]
Ot

TR

og

- CCD High Resolution Camera 8CH
- JM2E £&D| (Seatex Motion Reference
Unit, MRU-5)

2.2 &8 BF

HU SOOI hEt 0ISS Mos 2 age
20t gl B SR Y= ZL0 U0
MAISIUCH MBS AID MM 2222 XA
O [} £240] FANOR 0|Sshe AHE T

SRl MBS S8l

2 ol¥eH, sy 2 R4
X

ACHFig. 1 & Table 1 &X).

FEA Uy

A4 A4

t Ut Door 0I5 actois

Fig. 1 Kind of experiment

Table 1 Experimental condition

Passage
dimension 10,0m x 1.2m x 1,9m
frim| +20° , +10° , 0° , ~10°
& -20°
heel Heel 20° . 10° . O°
Tﬁ'g(;& Combination of trim and heel
Passage
dimension 10,0m x 1,2m x 1,9m
Trim +10° , 0° ) 2100
Roll Heel 20° , 10° , 0°
Roll T
angle 3 4
PeFEic(’)”d 5 - 12 seconds
Door Coaming 0.23 m
Breadth 0.9 m
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Fig. 3 Mean walking speed with
various trim angle
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Table 2 Example of statical analysis

Trim Maximum Minimum Mean | Standard
angle value value value | deviation
10° 1.10 1.49 1.33 0.13
-10° 0.98 1.34 1.20 0.11

20° 1.07 1.52 1.31 017
-20° 1.04 1.70 1.32 0.09
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Table 3 Roll amplitude and period

Trim R R
Roll 0 +10
Period(sec) 13 14
Max. Rolling -2.35 436
(degrees)
Min. Rolling 295 41
(degrees)
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