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Design proposal to help evacuate in case of subway fire
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Department of Industrial Design, Hongik University, Seoul 04066, Korea
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[Abstract]

Subways are operated with the aim of eliminating traffic problems in large cities, and the number of subway users is increasing
with economic growth, and it plays a big role in public transportation. However, due to structural weaknesses, many people are
injured and property damage in the event of a disaster. In the case of a subway fire, it is easy to lead to a large-scale accident
such as a Daegu subway fire disaster due to the speciality of underground space. Therefore, this study examined the problems of
fire response equipment and passenger relief equipment box through the inquiry of the evacuation behavior and disaster
psychology in the event of a subway fire, and suggested the design direction and the new ceiling embedded structure accordingly
by deriving the risk factors. First, it is installed in a modular space above the ceiling of the platform to induce rapid evacuation;
second, it is improved to induce evacuation to the exit by LED guide lamp.Third, it integrates with sprinkler, which is an

automation facility, to help initial suppression in case of fire.
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Table 1. Public transportation in the Seoul metropolitan
area for three years (Unit: 1,000)
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Sortation 2015 2016 2017
sum of the 23,273 23,169 23,095
metropolitan
Bus 11,405 11,158 10,956
Subway 11,869 12,011 12,140
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Table 2. Characteristics and Problems of Underground
Space

« Difficult to secure light during
power failure
* Psychological disorders (closure)

There is no natural
light.

* Evacuation direction is the same
as the expansion direction of the
smoke

* Evacuation
through stairs

The surface is higher

than the surface.

to the ground

« Difficulty in rescue from outside
* Smoke is easy to stay on space
 Strong closure makes it easy to
cause fear

« Difficulty in ventilation to the
outside through window

There is no open
entrance to the
outside.

*lt's easy to lose sense of
direction

* A large amount of smoke is
generated by incomplete
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combustion
* Firefighting is difficult

* Difficult to choose evacuation
direction due to strong labyrinth

It is a complex
internal structure.

° |t is easy to cause fear in an
It is an unfamiliar emergency

space. * Difficulty in
evacuation directions

anticipating

* Easy to induce psychological
Closed image is anxiety during blackouts

high. * Evacuation direction difficult to
predict and evacuation not easy

* Almost all stores have a lot of

Fire load is high. shops selling fire loads.

* It is difficult to evacuate because
the awareness of space is very
low.

There are many
unspecified users.
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Table 3. Daegu Subway Fire Survivor Behavior Patterns
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Table. 4. Daegu Subway Fire Survivors Insight

* Must be
immediately.
* There should be no obstruction in
the wall

* Smoke is the greatest danger to the
evacuees.

directed to evacuate

» Cognitive and guiding of emergency
guidance lamps should be enhanced

* Installation must be removed to

prevent narrowness
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Table 5. Interval of fire facilities on Bundang Line at
Bokjeong Station-1
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Table 6. Interval of fire facilities on Bundang Line at
Bokjeong Station-2
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Fig. 1. Status of installation of passenger rescue
equipment boxes at Gangnam Station (Line 2)
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Fig. 2. Status of installation of passenger rescue
equipment boxes at Jamsil Station (Line 2)
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Fig. 3. Status of installation of passenger rescue
equipment boxes at Hongik University Station (Line 2)
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Fig. 4. Status of installation of passenger rescue boxes at
Shillim Station
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Fig. 5. Status of installation of Sindorim Station (Line 2)
Passenger Relief Equipment Box
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1. Be hidden by a pillar
2. Installed at the back or inside of the stairs
3. Close to bench or trash can, etc.
!
Lacking in cognition and accessibility
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Fig. 6. A Study on the Status of Occupant Relief
Equipment Box Installation

http://www.dcs.or.kr



CIX|" 28 = s+5| =& X|(J. DCS)Vol. 20, No. 9, pp. 1727-1736, Sep. 2019

webA] o] gk BAHE-S EFste] elshic.

A, A A A4S 5 gl 82k v Fath Aw
R e REE R AR A R R PARNC B
Az 91457 o] ek,

A, Asd W el = 13 tiv] Si1e] W) tee]
FT RS FE7h vEetk AR, WA S Ak ] 9l
of &l 2e Hold 9ol =rh

@\&H Hysko] B3 350 3=t} 3l tro] Algho] &g
A ﬂEOﬂ MBS AASHA = g F-Eel 5 ARS8 5
e}, g asoll = e B A & 2ol A% e #E S A
24 shael b 9] ek
G, 5275 ghe) Aol vl gk Swale] e
£ AH)9] g 5o] b5 e 3 vl o] §ick E3 B typed
A9 G Lpix) SATE A gRe] Akl ol 2 BES of
2oLt FAlojskste] o] ] Y5

R e e e e B RE Rt
71§ﬁ71h AHgHio] of 19 A& Ak A AR
) TSRS WARS T A A 5 =
qm | 83k gl

IH r°(‘

V. CIxie! migt
5-1 CIXfel 24

EEE TR S v o= Al 7K A4S H 3Tk
A | X508 AX]5le] LED
HESo R ZLR A& guE frslt) 7)|E SA1LE S
FRPFAN thulminzie] G5 A Aol B Alas)d
o] 3L TRZE AREA A ] A7 A A A o)
nhzie] Wk viEe] ShAlA] Hgel A A e M
g o 2 G} BAlof| E5ste] FEEAY] kA &
Fo| 7Fseles wth TR WA R o] rae] T TE o]
< S B3] &8 o] vt A4S F1U 7St

ofy
N
)
X,
b
N
o)
o
of
R
2

t}.

T 9A, LEDFF RS0 % 729 ty §522 3 2171
o}

Al AA, 253} Au)el 29} Balalo] sk A] =
71719 moket)

5-2 SFICHm|OfA S CIXI1 Ao
SHAIA] TEbeE A3 Sl A ZRgH o) o] g 7150 SHAI
i35 2887 FA] etk v A A4S Qe
7|8 v e S A eksit)
A A7 goe] AXz1

RN

%4 PRz ol Ferhmel
2 st e vl AR 6] A ol 9

AR A e = o Sl = A Bhe

http://dx.doi.org/10.9728/dcs.2019.20.9.1727

=% opg 2] wlof)

g 7. SfcHajotA 3 CiRfel A ek
Fig. 7. Design Proposal for Fire-to-Fibre Mask

5-3 MR 2l CHS AIZH] CIXI! &t

A YR Al g A28 ARl AL 573 gl
ARk, Agwe) Bae] el G7HE 413 Folol weh Ak
BE 1o)2 247 Fol NS 1AV B4 v
ofo] ke =7)e] WG] ol Holbl Hm AFH L.
2 el gol ke A,

CONCRETE

=
=
°

STRONG ANCHOR'

HANGER BOLT&NUT
(9mm)

SPRINKLER PIPE

HANGER &
‘ - |

AL OPEN PANEL

O 8. MZEH ofEE a2 tHE AlAE R
Fig. 8. Design of Ceiling Embedded Fire Response
System



7 9. M oY S hS AL CIRIel At w|

Fig. 9. Design Method of Ceiling Embedded Fire
Response System

>
o
o

o
o

T Aol 2F 200m otk 7|E 5737 o Wl

Augke] e 127) A=k A= A
2|7} QLo L} At Hof] 71 A 9o 3]
A7 vl A o8 Al 2=l Tl R1Q1S 40m

73 et s/ AXE Wk s7iE A

| 3HA| B9 g /G tig|uiae] 7 4070 o] B E
%2007 9] tfsjwi2 7} ShE gk ok GAte] Skl glo]
U 577 s s aesle] nash s e es
A8 Hl) A 715 Bl g7 A=W LED R
S 2~ Fer) Asstal Aol 2719] o] 30k e
A3 Qe AAE sAEntaaE o2 FA i)

=

[

rE L IRAN ANY
)

SOy
o B a

N W HE N
)

F}L_%mloru}:

o 3o o
= 4o 2R

ol}zl‘ﬁl

ol

shAfchaulaze] A ohel 95 whge) A mre
St
vi.d 2

A3hd o] ARIAI 2 E o] gk o]
B R B R L e %ﬂm =0 w
Q1 il gk A= Zof o]
TE ARk
ol 2 A AL AL o] 3 x|5} Ao A 9] 24t
W3h7] 913k theksk An) o) Tzl e 7| E] ] vk o}zh: s}
Aol thu]Et §-8241Q Yde F&= 81729l tx}elL o}
= v)gsich A&A] XskE7HE Abar /g-%]-o ElE GRS B
ool Ao A 9L oA Bl EA| KEi= AEEElolala

A=
g = QT

S WA 5 55 Flolis 7] ok o 3 Akk

X5t SPHAl ol & &< ClRre! ® et

&3] 2E5}

7t Akl e] Ab Shgo] o B2 5B el A
BE)! olufjell A

= Zo] Fasih, WA 02 HANA F 71 43
712 A% SEelst 9 Dol Wy

7)ol 15k Abgo] th=9l SHAMIA SR steh 2L
ERAR SATEAN G TRl vEsn

Aol vhakek. weta] 4714 tixkel A4 ke AN ekl

B89 g1+ Bgo] Washth 4wt A v
o gilg AEEL e SN thelol] el e 2

1 Fri=7b sojof gtk & Aol M &
=77k opbd Wi ‘E’J?}ﬂl SATEARI ] 9 A5 EAo]
ol A €k

A, 5750 gt gnle] 912l o] gsiolof Gk
FE7h20} A7) 2 9 dALE A7 % S0} )3
< 5 gerhd )R oof A7) el A7k ol11E &
27} A ek

L;LWH ARS8 419]oF gt Z‘HV} o) = AR o] of

3 EBxste] 718rel gluaale) ] Al&ElA] AFRE7 o) Al

zkol 9le 418 AHg-e] e

¥ AT Ask B4 A A et g Ale Al el el
o ek shalel ok oS- Aln| sk 5 gl gl Al
e sl 919 848 wEste] TAR] W) o) e
a0 shA - Al TS A4 ST A5t
2 AL ) A o] BTk A APl AL 5T AHS
TeheE F03 4T @ S0 e,

s

[1] Lee Jung-hee, "Study on the Satisfaction of Underground
Space Environment", Ewha Women's University's Master's
thesis, p.5, 2011.

[2] Ju Minji, "A Study on the Color Design for the Environment
Improvement of Public Underground Space", Ewha
Women's University's Master's thesis, p.13, 2001

[3] Lee Kang-joo, Shim Woo-gap, and Kim Chang-soo, "Study
on the Use of Underground Space," Journal of the Korean
Institute of Architecture, vol. 11 no.5, p.4, 1995.

[4] Ministry of Construction and Transportation, "Study Report
on Intelligent Fire Detection and Fire Protection System
Development in Underground Life-Line Installation
Space," Korea Institute of Construction and Transportation
Technology Evaluation," p.27, 2004.

[5] Hong Won-hwa, Kim Tae-hyun and Jeon Kyu-yup “A Study
of Analyzing Exiting Patterns of Survivors and Rescuers'
Activities in case Emergency in Underground Space”,
Architecture Society's Journal, vol.22, no.3, p.264, 2006.

http://www.dcs.or.kr



i

[6] Lim Yoo-ri, Ahn Yong-han, "Comparison Analysis of

the Effects of
Pre-Information in Train Fire in Subway History," Journal
of the Korea Anti-Disaster Association, p.224, 2018.

[7] Park Sung-shin, Lee Ho-suk, “gas mask storage at subway

Evacuation Results According to

station. A Study on Design Issues”, the Journal of Design
Knowledge, vol.20, pp.128-129, 2011.

[8] Jeon Kyu-yup, Hong Won-hwa, "Analysis of Daegu Subway
Fire Investigation (3) - Application Method for the Design
of Evacuation Behavior Patterns and Evacuation Paths,”
Journal of Architectural Institute of Korea, vol.23, no.2,
pp.887-888, 2003

[9] Choi Uyeong “Study on the working conditions in the large
underground space”, Yonsei University Master's thesis,
p.11, 2006

[10] Kim Yeongsam, Kim Gwangil “ActionPicto Design: A
Proposition for High Visibility in the Sign System for
Evacuation”, The Korean Society of Illustration, vol.
52, p.68,2017.

[11] Kim Myeonggyu, Han Seongho, Kim Hakryeon “A study
on the confrontation plan of accident through the subway
fire instance analysis”, International Journal of. Railway,
p.49, 2005.

[12] Lim Youri, Ahn Yonghan, “A Study on Comparative
Analysis about Evacuation Results According to Advance
Information in Underground Subway Fire”, Journal of the
Korean Society of Hazard Mitigation, vol.18, no.2, p.224,
2018

[13] Park, Sungshin, Lee, hosoong, “A Study of Problems with
the Design of Gasmask Storage Cabinets in Subway
Stations”, Journal of Korea Design Knowledge, vol.20,
pp.128-129, 2011

A=A (Jonggun Kim)

20173 A=rd)etan
(1% SPAb-AE Tl 491
Folojeta o sl

(£ 4914 Ap-4E¢] El 2421

20194:

http://dx.doi.org/10.9728/dcs.2019.20.9.1727

1736

£X|(J. DCS)Vol. 20, No. 9, pp. 1727-1736, Sep. 2019

HZ=# (Joohyun Chung)
1980: Sl stal

(I A BFAL-AF T A 21)
Todista gstd
(AN A A=Ak T &} 21)
ER A e

(I AF DA AL =25 T A1)
Ao A5 tzely

198611 ~19871d: "=+ General Motors €5, Detroit
1984 ~19934: o A5 ARl %)
1993 ~ @A it v et A oAkl st

M ROE D ARFY AT, AFA o 2H o]

1988:

1990d:

1980 ~1984d:

w4



	지하철 화재시 대피를 돕는 디자인 제안
	요약
	Abstract
	Ⅰ. 서론
	Ⅱ. 이론적 배경
	Ⅲ. 피난자 행동 유형 분석
	Ⅴ. 디자인 제안
	Ⅵ. 결론
	참고문헌


