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Abstract

On the construction site, there exists frequently a high likelihood that a fire accident can lead to a large-scale
disaster. In the previous studies, the diverse outcomes have been focused on the improvement of relative statutes and
tried to realize the suppression and confrontation of the fire accidents. In this study, the limitations on the site were
identified through prior research reviews, and the fire risk assessment checklist was proposed through the analysis of
the massive accident cases. The checklist was divided into the prevention and minimization steps and developed into
16 categories of total risk factors. According to the results from the cases applied in this study, if the installation
status is checked, such as removing combustibles, and broadcasting facilities for evacuation are installed, it is expected
that the casualties will be minimized or zeroed. By developing a fire risk assessment checklist, this study provides the
implications of the theoretical and realistic fire accident prevention, and supports the ways to minimize the damage
resulted from the fire accidents on construction sites. In the further, deriving universe and common items about
repeated occurrences of a work type will be needed as a subsequent research.
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Figure 1. Research flowchart
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Table 1. Review of existing research

Category Researcher Suggest
Proposing a system for preventing
?ii(é%% insensitivity to safety caused by
unsafe behavior
Proposing a strong system and
Cho(2016) measures to prevent fire at
construction sites
Proposing similar Fire prevention
Fire Lee(200) activities through Fire inspectors
prevention Lee2009) Proposing fire prevention safety
Chun(200§) activities as educational, facility,
and managerial matters
Proposing fire accident prevention
Mok et al.(2002 through fire test
Proposing measures to familiarize
Kgﬁgg&g* fire—fighting faciliies and prevent
accidents
Choi(2017), Proposing preventive activities for
Minimize Yo0(2008) analysis of expansion factors
fire
damage Proposing fire control and
Han(2010) fire suppression side of

fire control unit
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Table 2. Status of severe accidents caused by fire explosions
over the past five years(2013-2017)
(unit: person)

Category 2013 2014 2015 2016 2017 Total
Number
of deaths 15 7 1 15 14 62
Number 123 155 137 15 94 664
of injured

Total 138 162 148 170 108 726
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Table 3. Number of fires caused by key ignition factors in the
last five years. (2013-2017)

(unit: case)
Category 2013 2014 2015 2016 2017 Total
Welding, cutting,
polish 1,016 1,048 1103 1,074 1254 5495
Embers, flame,
flame neglect 2367 2659 2866 3,180 3372 14444
Combustible
proximity neglect 955 972 1,000 1,394 1367 5688
Cigarette butt 5917 6952 6,842 6573 6,991 33275
Cooking food 3223 3572 4515 4116 3658 19,084
Waste
incineration 2198 2716 3441 3421 3618 153%4
Playing with fire 774 589 389 298 282 2,332
Rice paddy,
forest buming 748 933 1,098 103 1332 5146
Etc.
(carelessness) 1560 1,789 1965 1235 1,302 7,851
Laundry boiling 132 156 187 161 138 774
Handling oil 9% 82 91 113 94 476
Firecracker play 24 21 28 29 21 123
Total 21486 21,489 23525 22,629 23429 112558
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Table 5. Current status of fire risk assessment factors

Existing Analyzed

11_ N o = Category research results
o o
oA Y= Q) = ZAof| S }‘] LS £ Combustible close firearm 5 5
S 2 AV} o, A olefet BAfdE ek T
nsufficient method of use o
6]'7 ] H—CTH/“]‘}—:‘ QJ'ZH/‘]'—?— dﬂﬂc}% o-’] l-:.%_] ‘{l\‘ %]\l:'—i "égig\jli(e)? flammable materials © ©
=] = =] O =] =] i
Aol AEat SgiEe WlsHe o] BimA] Basih Smoking o o
Without personal protective o o
gear
3. AAIA IJAHYIE Hr18e EF Non-payment of personal . 5
protective equipment
First Management supervisor
3.1 HAMZ A}l §IjAID F=L AlHEAM ( stage ) deployment insufficient (fire ) )
prevention monitor unpositioned, etc.)
H A loAE sHQEE I71e0] &S A HA ’
] ‘1 9’]_ HH L= ]—’8' OH ‘1 1 Safety facility insufficient o o
2006895 E 20189 WA¥st ShALT oA AR 194 Anxiety (fireproof cloth)
= = state Without exclusive heating
‘é‘ 1‘}310}93\9-]:4, OH%]' /‘]'Eﬂ-’] 7H—8:1r:‘ Table 4% {:}‘4‘ equipment © )
Dangerous goods storage
Table 4. Fire accident analysis data (2006~2018) installation and operational * ©
management status insufficient
) Injured Death ! Fire extinguisher installation
No. Project type DErson person Cause of accident Year insufficient o x
Religious : Dedicated work clothes worn
1 1 1 Electric spark
facilities P 2006 Fire not worn © ©
2 Gym - 2 Hypothesis electric spark extinguishing State of use of o o
3 Apariment 60 ] Welding fiame Second an? f(ljamte non-combustible insufficient
Mechanical - retardant  Ejimination of combustibles
4 1 1 1 | fl 7 i
equipment Welding flame 200 stage - materials gng replacement usage status  x o
5 Factory 1 1 Welding flame (mlﬂlmlzaﬂ insufficient
6 Factory 1 1 Welding flame 2009 on of Evacuation broadoasting
Shipbuildin - damage)
7 S|p|ng 9 1 3 Welding flame 2010 g system insufficient © ©
8 __Apartment - 2 Static_electricity 2011 Evacuation Do not conduct evacuation x 0
9 Factory 1 1 Welding flame 2012 ) :
10 Art museum 9 4 Electric_spark No evacuation guidance o o
11 Shopping mall 2 2 Welding flame 2013 manager placement
12 CFJ{o:.npany 1 2 Welding flame 2014 %O Relevant, x Not relevant
eligious _ i
13 taciiies 2 Bonfire 2016
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Table 6. Questionaire respondents

Distribution (%)

Professional fire
protection engineer

Professional engineer
construction safety

Engineer construction
safety

13 years ~ 15 years

Person

1 20

Profession 2

2

Careers

58 &8 &

More than 15 years
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Table 7. Summary of fire accident cases

Date Project name Place D.am?‘ge
situation

Fire accident in the new 2 Death

Mar.2016 officetel construction Gangseo-gu,Seoul 6 Injured
) ) Jincheon—gun 2 Death

Feb.2006  Chimney repair work Chungeheongouk-do 1 Injured
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Table 8. Status of fire risk assessment check—list analysis results

Evaluation
Category Case A . Case B -
- ot - ot
Good Insufficient applicable Good Insufficient applicable
Removal of combustibles during close firearm 1 1
operations
Unsettled  Familiarity with how to use flammable substances 1 1
behavior Non-smoking during work 1 1
Personal protective equipment wear status 1 1
Personal protector payment status 1 1
First Management supervisor deployment i i
stage status(fire monitor unpositioned, etc.)
(prevention)
Safety facility(fireproof cloth, fire spread prevention 1 1
Anxiety  device, efc.) installation status
state
State of use of a dedicated heating machine 1 1
Dangerous goods storage installation and operational 1 1
management status
Fire extinguisher installation status 1 1
Fire Dedicated work clothes worn 1 1
extinguishing  gate of use of non-combustible 1 1
and flame £ . ousti 5 1ol
imination of combustibles and replacement usage
Second stage :ﬁﬁ;;?st status P 9 1 1
(minimization
of damage) Status of installation and operation of broadcasting 1 1
] equipment for evacuation
Evacuation Evacuation training operation status 1 1
Evacuation guidance manager deployment status 1 1
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