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Abstract

There are many constraints, both economically and ethically that experimenting
human evacuation behavior in situations such as fire. Therefore, the evacuation
behavior is simulated based on the existing studies. In recent years, the foundation has
been established as computer performance advances, models closer to reality can be
studied. In this study, the evacuation time in the subway platform was analyzed from
modeling human behavior and smoke propagation in a fire. The evacuation efficiency
was also examined by dividing the shape of the subway station platform by the stair
position and comparing the evacuation times for each platform. As a result, it was
found that the side platform was longer than the island platform by 36.82% more time
to evacuation. The shape of the stairs is most advantageous in terms of evacuation form
side type platform was 210 seconds and island type platform was 186 seconds, when
a fire occurs in the center of the platform. And most favorable in location of evacuation
stairs were located at 2/5 point and 4/5 from depending on the step location.
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Table 1. Occupant density and walking speed (Kady, 2012)

Study Density (persons/m?) Crowd Movement Speed (m/s)
0.8 Free 1.4-1.6
Ando et al. (1988) 1.8 Non-contact 05-1.0
4 Restricted stagnation <0.5
Fruin (1971) 0.4 Adjustable 1.3-14
0.54 Comfortable 1.2
Nelson and MacLennan (2002)
3.8 Slow =0
Older (1968) 4 Restricted 0.3
0.54 Independent 1.25
Pauls (1995) - -
4-5 Restricted (standstill) =0
0.1 Free 1.3
Polus et al. (1983)
2.2 Jammed 0.7

uF2}o] B et = Nelson (2002) AlRFgH A0 2 161gl 0w, o] uff X|ch R a4t = =1l Aol whet
1.38 m/s2 515t o1& YEblH 4] (1) 2.

S§=1.38—1.38x0.266 < D (1)

o714, S : BYEE(m/s)
D : Yx(person/m®) ©]t}.

3. 97| Hut 2| g
3.1 7132 ¥ V| =

B Aol A= 577 Hioll A712H4t 28-S $15] Hinkley (1989)2] 715 &A1& B39t 7] Ehat A7k
AltstAH: Hinkley= ¢1719F -5712F0] Ehito] ot ko] gl 8- B o] Zo| ’ieko =t A7 A 1t
7h= 7P ofel, A7t A71eke] mprE S FAlskaL 1719] gt Hed ko] AQ] Frounde & 1125
&I A5 ARSIt Ministry of Science and Technology, 1998)

Aratere] s e gdehe =7 PR 2jo] 7t 901} 5-16 MW/car HH91oll 212 ™ (Chiam, 2005) =W H XA
AP AR 7] Z(Ministry of Land, 2006)0l|41= H =2}l tisto] 24 10MW o)Ate] s S 71yt 2
AlRtskaL Qle B = 10 MW SAllE 785t ofof] tiet S d=41S Lehli™ Fig. 13 2tk $H, Kim
(1988)2 WA 71&31-& AAAA A715-2] AT &5 Thermocouple 2 21 7.0 2 AWlgHHE glow o] of
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Fig. 1. Fire curve in subway car(Yoo, 2010)
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Table 2. Smoke density for fire safe escape proposed by fire researches

Study Visibility (m) Smoke density (Extinction coefficient)
Kawagoe (1967) 20 0.1 1/m
Togawa (1955) - 0.4 1/m
Kingman (1953) 1.2 -
Rasbash (1978) 10 0.2 1/m

A (4)= 37 AR L wf ) m 7 H ) 38ks(Optical density) S L8H= 202 7HA = 2] (5)9} o]
Lrepd 4= gl

S * qfirp
_ M0 Hdfire « A
op— 2 Hair * Po ! W
4
.o 10db
Visibility = oD %)

o] 7] A, Visibility : 7FA| A 2] (m)
OD : 3s U (db/m)

Vo3 EE ()

S 7] 2= (db/m)

[

AH, AR 8 A(kike)

7IAA R S At A S A= Sl 0] Sl Al Sl ALTSER o, A|shd ApeEe] - T
Batalols] Ajek SRl digt A<l Hlojel7t M vl ¢lo B2 §7 S External plywood 2 7Pg AT}
(Rasbash, 1978).
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