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A Study on Fire Risk Assessment by the Consideration of
Individual Evacuating Path Line
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Department of Safety Engineering, University of Incheon
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Abstract : In this study, we provided an index for the quantitative and systematic performance based fire risk
assessment. A complex cinema was adopted for the fire scenario and the fire simulation was carried out by using
FDS. Also evacuation time was calculated by using SIMULEX. We obtained a big different fire risk assessment
result by the focus on the between space basis and the time basis. As a result of this study, performance based fire
risk assessment should be performed on the basis of individual evacuee's path line.

Key Wonds : fire, FDS, evacuation, fire risk assessment

A 2

7)8] W o ] e 4o Fe] gos §
&% E‘ro*é%fr'— g TR BEEe] A4
Hi des A 174]—4“_ FAolt}. o2k 4he 2
o] & °W°ﬂ gt o 4E nHAH o HAR
P S AFE] BAFFNA wA 5§l
£ FEol HUTh olF Aol Wigk ke FA=
HZ A o] A SAAL T wSo] RE
3] 1 Fade gk Ao FUbde) me) skl ¢
4 FGrtol s Be dAvt AdEa dok 3
i 5o AFE Y IgE CFD(Computational Fluid
Dynamics) Solution tool-S ¢} &3 x| Alo] A A
o} 7tk gA Cj&-& 7HEdkAl e ol 7]
ko g2 A g Ao gk ;gama)u 7|¥je] &
|51 ot m1e, 71Ee] Whal2 AN Heolet
BHrte] Az gEE 93 98 ‘é AT AR
@E OdeR gz F49 FZ ez B4

1"‘011] A g3 Qv Al AUk uhebA, o1
3 ke dEa A9l SeE BAolety
= $ITY e B4 SHoE Hrpt 3

-

riedh@jincheon.ac.kr

Ha s ddolth

£ ATo|HE CFDS ol4d £A94 Ane
ol g3t BEFH sHfA) 712 st
Hge #3494 HoS HAAEA ) 9
e AolBe BHTORA ARl A
AHel AeAF FAYPA Hrt LL AA 5
aAgh)

ol

2 Aoy =A

21 oozl
drolMe He g EFHEY VT

oM°1 =R us
gatsth S8 =
Eet $E4 544 oiFE Fd 84 7A@
2 7MIE S osins) 9geR 2§74
s@goR Uy S ANE A&7t oge
& am £E A4jo] BN B2 e 4¢ 4
&3 s Sato) 7108 T @r) 9 271Fe
gf) 7l M & EXL =)

Log
ol
=

» 1g

Jo

B A0 A8 BEGBY muge
et o2 g7k o 2YYIR 3 1) 4



Fig. 1. Simulation modelling{Fire dynamics simulator),
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Fleo, i = fraction of an incapacitating dose of CO per
unit time

Fien i = fraction of an incapacitating dose of HCN per
unit time

Veop, + =factor for CO2-induced hyperventilation

Fyo ; = fraction of an incapacitating dose of low oxy-
gen hypoxia per unit time
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Table 1, Assessment conditions

Cases /:}f::ls(sr::er: Assessment high Note
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inema area ground
1 -
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ase 2 arca ground only mean value
1
Case 3 only zone of] 1.5m above the
exit 1 ground at the gate of
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exit 2 ground
Case § individual | 1.5m above the under the viewpoint of each
path line ground person’s evacuating root
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Table 2, Personal evacuation time and damage

. . - : FIN : FIN
Bol AYY W7k Ao FHFL Fi HOE B o | Emton Oner| Evacuation | FIN.__
\/‘-E} time [sec] Flth time [sec] Flth
M .
0.002787 0.005704
l 332 140 60.6 T
10 0.003151 0.00666
) case1 : averaging on 1.5m Fractional Limit = 0.1 0.002955 0.006371
case2 : averaging on 2.5m 10 35.6 150 62.8 —
008 |- case3 - et 0.003323 0.007594
- case2]
cased : exit2 0.003158 0.005425
20 37.2 160 65.2 F—
006 | 0.003585 0.006104
- 0.003232 0.007278
z casedy 30 389 170 677 [——
W 004 0.003634 0.008969
ceset 0.003345 0.00717
ooz | 4 | 403 180 | 698 f———
mw 0.003762 0.008301
I 0.003504 0.007905
0.00 + 50 422 190 724 ————
. . L . . 0.003941 0.009613
0 50 100 150 200 60 41 0.003665 200 751 0.008932
Simulation Time [sec] ' 0.004123 ' 0.011896
Fig. 5. Damage accumulation over time(Fi). 0.004224 0.008393
70 45.7 ' 20 775 ————
0.004872 0.010304
0.14 |- casel : averaging on 1.5m cese? 0.004066 0.010474
case2 : averaging on 2.5m 80 476 220 80 ——
0.12 |- case3 : exit1 0.004595 0.012351
case4 : exit2
010 0.004116 0.006888
" | Fractional Limit =0.1 PP T |20 % Toems
008
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o 100 51.8 240 853 P
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casel 110 53.7 0005758 250 89.6 —O—OOMT'
002 L ﬁcnsu - -
0.004946 0.013032
ool 120 | 563 2581 935 ————
L , , 0.005681 0.016845
0 50 100 150 173 200 0.005103
Simulation Time [sec] 130 583 000586
Fig, 6. Damage accumulation over time({Fi), .
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