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Preventive Priority Methods Based on the Analysis of
Fire Accident Causes in Construction Site
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"Department of Architectural Engineering, Kyonggi University

Abstract : Currently, safety management is becoming important at domestic construction sites. Despite the importance of
safety management, accidents at construction sites are steadily increasing. Fire accidents among safety accidents cause
not only negative effects on schedule delay or work plans at construction sites, but also huge casualties. Therefore,
the purpose of this research is to extract the causes of fire at the construction site through the case of fire at the
construction site, and to prioritize prevention through the analysis of the factors to contribute to the prevention of fire.
As a research method, we select fire factors through case, conduct surveys through expert group, and analyze survey
through AHP technique. The results of the AHP analysis of the survey of expert groups showed that the workers and
their sub-item ranked high. Therefore, the priority for fire prevention was given, and this research is believed to help

prevent fire.
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Table 1. Casualties in construction site fire

No. Case Damage of human life
1 A fire case of multipurpose building 13 people,
: construction site in Kimpo (2019) serious and slight injuries
5 A fire case of multipurpose building 3 people die, 37 people
: construction site in Sejong (2018) serious and slight injuries
A fre case qf ”eW tqwn studio flat 1 people die, 2 firefighters injured,
3 construction sfe in Suwon 13 people serious and slight injuries
Kwanggyo (2017) peop ant
4 A fire case of multipurpose building 4 people die,
: construction site in Kimpo (2016) 2 people serious injuries
A explo;lon gasg of POSCO. 4 people die, 10 people
5. construction site in Namyangju : T
serious and slight injuries
(2016)
A fire case of National Museum of 4 peoole die. 25 people
6. Modern and Contemporary Art seri)uspan d éli nt ?n'u[r)ies
construction site (2012) gntiny
A fire case of shopping district )
7. construction site attached to ér&iiplzngleéliﬁt ?r?‘i?lees
Dongtan Metapolis (2017) gnt.inj
8 Goyang Terminal construction fire 8 people die, 119 people
’ accident (2014) serious and slight injuries
9 Icheon refrigerator warehouse fire 40 people die, 9 people
’ accident (2008) serious and slight injuries
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Fig. 1. Number of fires in the construction site by year
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Table 2. Antecedent research thesis

Researcher Research content

(Lee, Eui-Pyeong, 2008)

(ol2|=, 2008) Fire Case Analysis and Preventive Measures

Fire Case Analysis and Preventive Measures,
Limitations of Existing Measures and Direction of
Countermeasures

(Anhn, Hong-Seob, 2018)
(etE 4, 2018)

2.2 AHP 247|H

AHP(Analytic hierarchy process)” 58-S 478}t Ale]sk
7RO o] ERGE AHES AU & . BN
A= Fx3kE 71Holt) 19700 Thomas L. Saaty7}
MEom 1 & ALHow AFEHI fAE s
(%, 2015).
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Table 3. Factors of fire in construction site

98¢1e Worker, Medium, Management®] 3848 A3

o
sla<le] tigh AR B9l SaoR TS

o Case Factors % shge] axw Pslon] Al BAE S 4
1 A fire case of multipurpose building welding spark scattering,
: construction site in Kimpo (2019) urethane finishing material
b 1 3 H
A fire case of multipurpose building ) 1 QJ’]' <Flg' 3>J’]' %E]"
2. ) L ! electrical factor
construction site in Sejong (2018)
flame cutting work, = 5
; Hf = ol OXAO =
) ' Insulation material heap, 3.4 Ql'xl'lo:llg Z‘S—QLE = _I_I_-I_I'_-T'l s
A fire case of new town studio flat fire doth not installed o _
3. construction site in Suwon Insufficient safety e ducation ‘12"%?} _8.?_]‘; g O]‘g‘—?} @—E—}‘/\]—% 5“5]9] iﬂc} :7_, 51339]
Fuengavo (017 a lack of knowledge f fre 3 kagely, FATEIAE Bl AASET: AP
hazards - - S
. WZo] fsle] Ak Hlgo] 10% olleld Bt Ul
A fire case of multipurpose buildin welding spark scattering, = -~
4, S of muliplrp 9 ceiling urethane foam, BIEEC] o3t Tdo] dAAHEL zZh= o= skl
construction site in Kimpo (2016) o ;
Insufficientsafety education (reasonable) 20% o] lﬁ ol 76] —?‘E‘ %ﬁ?—:} ﬁ,[: 9}1 o) 1/}('[0161”—
welding work, Gas leak, ’ B _
A explosion case of POSCO Insufficient safety management, able), 1 O]}‘J'OW:]_ ?——_1‘7\’_]'/‘6]0] y}é‘?j’ 7/‘l9—§- ”&?RS}E} ’ (71:11
5. construction site in Namyangju Unqualified construction, mo R
X QAZAl B8-S 9090 LA
(2016) Lack of the ability to safely 85 2015) wWepd 2w Ble2 20% WA= Hgsisd
pertorm tasko 3, 2007} 2T S ALl dEe] B Azt
A fire case of National Museum of Electrical short ircu, L 7)EES Ea o5 BFS AE3I9T £02 ==
6. Modern and Contemporary Art urethane form
construction site (2012) 519, 1 Ayl= <Table 4>, <Table 5>, <Table 6>,
A fire case of shopping district flame cutting Work,. Anti-disaster <{Table 7>9’]‘ @'E]'
) ) system negligence,
7. construction site attached to ) )
) a bad attitude toward fire safety,
Dongtan Metapolis (2017) negligent management
Table 4. Criticality and rankings of the upper item of fire
. o welding spark scattering, occurrence factors in construction sites
8 Goyang Terminal construction fire Gas leak,
’ accident (2014) Insufficient safety education, Sortation Importance Ranking
negligent management
worker 0.279 1
9 S Apartment Construction Site in cigarette fire, Styrofoam -
) Dajung-dong, Sejong City (2016) g ’ medium 0253 2
10 Icheon refrigerator warehouse fire Flammable substances and oil management 0211 3

accident (2008)
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Table 5. Criticality and rankings of the high levels of fire
occurrence factor on the side of the worker

Sortation Importance Ranking
a bad attitude toward fire safety 0.467 1
a lack of knowledge of fire hazards 0.273 2
r lack of the ability to safely perform tasks 0.189 3

a bad attitude toward fire safety

lack of the ability to safely perform tasks

a lack of knowledge of fire hazards

cigarette fire

Loading and neglect of urethane and combustible materials

welding spark scattering

Flammable substances and oil vapour

flame cutting work

electrical factor

Gas leak

Temporary fire extinguishing facility not installed

Safety education not conducted

neglect of safety manager

S N W W W W U W U W W W W "

fireproofing materials, and firewalls and pads not install

Fig. 3. Analysis
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Table 6. Criticality and rankings of the high levels of fire
occurrence factor on the side of the medium

Sortation Importance Ranking
welding spark scattering 0.206 1
gas leak 0.173 2
flame cutting work 0.137 3
loading and negleot of urt_athane and 0,091 4
combustible materials
flammable substances and oil vapour 0.088 5
electrical factor 0.079 6
cigarette fire 0.076 7

Table 7. Criticality and rankings of the high levels of fire
occurrence factor on the side of the management

Sortation Importance Ranking
temporary fire 9><t|ngmsh|ng facility 0240 |
not installed
neglect of safety manager 0.236 2
fireproofing materials, gnd firewalls 0228 3
and pads not install
safety education not conducted 0.209 4

3.5 3 WHLAE F2C HE

Aelgol = ZloA sApesE Worker(0.279),
Medium(0.253), Management(0.211) =02 ZA}E]oH 3
M| FELe] TR %= Ao} A4 AN vt ksl
ofall Worker(0.279)7} sl <lell B3 F84F 1}
EpstT

3710 SR8l g FlA sAPEAY8 AR A bad
attitude toward fire safety(0.467), A lack of knowledge

W Worker
M Medium
m Management

Fig. 4. Importance of fire occurrence factor in construction
site by upper item factor

m A bad attitude toward fire
safety

m A lack of knowledge of fire
hazards

m  Lack of the ability to safely
perform tasks

Fig. 5. Importance of fire occurrence factor on the side
of the worker

Welding spark scattering
Gas leak

Flame cutting work
Loading and neglect of
urethane

and combustible materials
Flammable substances
and oil vapour

Electrical factor

Cigarette fire

Fig. 6. Importance of fire occurrence factor on the side of
the medium

Temporary fire extinguishing
facility not installed

Neglect of safety manager
Fireproofing materials, and
firewalls and pads not install
Safety education not conducted

Fig. 7. Importance of fire occurrence factor on the side of
the management

of fire hazards(0.273), Lack of the ability to safely per-
form tasks(0.189) =0 \feRskom, 37| 5 FollA A
bad attitude toward fire safety(0.467)2] F2=7} 7P =
Al veRsth Lack of the ability to safely perform tasks
0189+ iz or Fawrl was & o A o=t
Al A7 RS 2] s A REHETE QB
gk VHE Bi=rt iAo sppilel] & J3Fs 7IX=
Z10F Hrk

i) SR 8Ql FE oA AP eAE Welding
spark scattering(0.206), Gas leak(0.173), Flame cutting
work(0.137), Loading and neglect of urethane and com-
bustible materials(0.091), Flammable substances and oil
vapour(0.088), Electrical factor(0.079), Cigarette fire
0.076) <02 vkERdth Welding spark scattering(0.206)
o] Fa=rt 7K #=A vgkem, Cigarette fire(0.076)=
AiFesE #8571 Wee & T Utk ARd
Welding spark scattering 2Jg+ shAakAel] dojzle=z &
FIFE 7IA= ZoE WrRItE F WA Gas leak 22 7
$+ Loading and neglect of urethane Rt} &=& =¢dll
AXBN A=, FAFHSE o= sREY wlgEe]
T AERA 2249 25918 ARS A 2

#A9] 391820 & oA sl 2 A7 Temporary
fire extinguishing facility not installed(0.240), Neglect of
safety manager(0.236), Fireproofing materials, and fire-
walls and pads not install(0.228), Safety education not
conducted(0.209) == YEePTE Temporary fire extin-
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A bad attitude toward fire safety(0.130)=} A lack of
knowledge of fire hazards(0.076)°] syl Ak¢je) F

— A bad attitude toward fire safety

— A lack of knowledge of fire hazards

- Lack of the ability to safely perform tasks

— Welding spark scattering

- Temporary fire extinguishing facility not installed

— Neglect of safety manager

— Fireproofing materials, and firewalls and pads
not install

- Safety education not conducted
- Gas leak
- Flame cutting work

— Loading and neglect of urethane and
combustible materials

- Flammable substances and oil vapour
— Electrical factor

- Cigarette fire

0.040

flojglar Q14 =ik Lack of the ability to safely
perform tasks(0.053), Welding spark scattering(0.052),
Temporary fire extinguishing facility not installed(0.051),
Neglect of safety manager(0.050), Fireproofing materials,
and firewalls and pads not install(0.048), Safety education
not conducted(0.044), Gas leak(0.040)°] F¢1He] F8<21
o= <4 HJtk Flame cutting work(0.035), Loading
and neglect of urethane and combustible materials
(0.023), Flammable substances and oil vapour(0.022),
Electrical factor(0.020), Cigarette fire(0.019)°] 3k =+
faRlo=z QAFT. Welding spark scattering(0.052)3%
Urethane form(0.023), Flame cutting work(0.035) o] 4
A AXZAT ot 2] A bad attitude toward
fire safety(0.130)2} A lack of knowledge of fire hazards
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Fig. 8. Deriving importance and priorities of total fire generating factor
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