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Abstract The number of domestic construction company is expanding every year while the
construction workers’ exposure to disaster risk is increasing due to technological advancements
and popularity of high-rise buildings. In particular, the industry faces greater fatalities and
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A Study on Risk Factor Identification by Specialty Construction Industry Sector through Construction Accident

Cases

Focused on the Insurance Data of Specialty Construction Worker

severe large scale accidents because of construction industry characteristics including influx of

foreign workers with different language and culture, large number of aged workers, outsourcing,

high place work, heavy machine construction. The construction industry is labor-intensive,

which is to be completed under given timeline and consists of unique working environment with

a lot of night shifts. In addition, when a fixed construction budget is not secured, there is less

investment in safety management resulting in poor risk management at the construction site.

Taking account that the construction industry has higher accident risk rate and fatality rate,

risky and unique working environment, and various labor pool from foreign to aged workers,

preemptive safety management through risk factor identification is a mandatory requirement for

the construction

industry and site. The study analyzes about 8500 cases of construction

accidents that occurred over the past 10 years and identified risk factor by construction industry

sector to secure a systematic insight for risk management. Based on interrelation analysis

between accident types, work types, original cause materials and assailing materials, there is

correlation between each analysis factor and work industry. Especially for work types, there is

great correlation between work tasks and industry type. For reinforced concrete and earthwork

are among the most frequent types of accidents, and they are not only high

in frequency of

accidents, but also have a high risk in categories of occurrence.

Key Words : Construction Accidents, Construction Accident Analysis, Speciality Industry Risk

Factors, Construction Industry Safety Management
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. Focused on the Insurance Data of Specialty Construction Worker
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Ho

K

=3
"o

wK

mK

Ho

il <l

9|

Aol A

3=

248

R Ho
W< o
) TR ot
o
o Fom T
moﬂ,%aa
o_lnhlﬂ,.mr
N o= "
" <
Gl
—_
.:H,A _zT.:,ul
ﬂHQCLM
L o e
s
oy —_
g BT
CERC L
o AE
oo &
S s
~ .0
Mo TR ™
W o W
™ T
=0
%namw
ﬂﬂ]
e
me%
—_
XM_HE
\I_V_
;uo“ewma
< R
oy
oj
ﬂwa%
EI
T oo B
Mﬂ&ufw
0 ~
W R b 4
o T M
7]_rL:J0mUO€
TN
oo A
do o] o <
oF W 1 W

B

= A

bl

s

I oele e

9]

A2 A

p
.

£717¢ 9(2011)

ﬂ
M
o]
Nfo
oy
=

=
™
s

——
o

o

| A e 2 A

=

AT,

A] 3]

wK

!

p—

%

=y

ol

zel

W
0

N

{
=

g
Njo
oy

il

—_

;01_

xr
il

B
W

il

171 ®BohE 1] W

S

)

el
700

<
o
o

4
ol

il

e

=3
"o

frl

—

;01_

o

i
il

s 715

N©O

4

A%

A

3%

3

A wag 9

el

®r

el
™

]
ol
o
]
il

o
ZO

—

<H

A
B

|

el

B

N

o
T

SECER

f
.

ZEAI AL AT ©]

=
=

i
e

<M

B2
—_
o
ﬂAlO
%

o

gAY, HEAY, EFAY 5

An

’

3]
H

R

o

el

ATt

gl

shoke thalel s A4

st Fx=}

|

H)

4
o

B

FELES3](2014) 8] A FAE 9

il

gAY

AR Aol A

AAFPAABA| 2" o] Abaiabe] DB, HA R

s

|

B
5ol

I 715

9]

ol A TAkd A

byl
-

Stk

¢

el

K

ojp

A=
A s

o HAFAI A

=
3]
=

g
—~
1o

H

ojp ﬂyﬂ_ol
~ o W
N oz W
e
% wp WP
OC = LS
-~ &
~ ET
L =3
ol T o
o 53 o
= o
71Uﬂ%ﬁ
i mo = N
= )|
= X
Ly
ol T o
N T oF do
E gy
3T
ol T
T o) mo N
N WON
mmﬂﬂr Mo
g
%ywﬁoﬂ
oz 0O
T~ —_—
— X 0
B2 T
0 T o
T o =
>
&y
0

e
yol 9
A

o] xoﬂ,mnme
B =
L
& Tz
=
GG B
z,ﬁo_tﬂo_a
Mo T
3 =0 5
%%%4
N a9
RTINS
of T 1k do

N

ol

O

X

o

B
o
N

o
TR
_EH

o)

o

_48_



Journal of the Korea Industrial Information Systems Research Vol. 24 No. 1, Feb. 2019 : 45-63

APLNLe EEe] 4F} ALY glN =3
@ EAWS 2 AR o)
3. el A

B odTe 3 AF Aade 224 Ad FA
AR, % Apasbe] dolE drErtely 2 A4

A dHeoly Mg om T 4 A
ABEAMZAZSNA F2E AT 10
TA(RY) 22 g8t ARA
o

a1
Gl

O

it
Ul
ol
ao
N
o,

o

fru
A
e

o 2 M
ol)lc—iﬁ:‘;]rr
XE\TN

)
e
~N
I
‘0,
N

o [0 @ & or
r
fu
N

Y
T
>
>
2
>
l o
i T
of
:(n}l'_‘,
29 Mo
lo

P,L‘

oo S [
M
>,

Y

of{

rot

=

I

yo, odt
b

B

0%

=2

2

o0
[ox!

o S AL
L A e RO 1= )

30, o )
o
£ pe 12
ot
o

D
M fo

Shd

b

=

oy

=2

t‘g

A, F= AL HAAAHY
of e FRE Fotd &

, Z11E3 relEed ek R g XY
Atk G AsAIE oA 2AA &) T
o]

=]

o]

lo
==
)
S
©
)
=Olg‘
=
oo

Bele] ojw Wal(PA T AHE
T Abae] 9el)e s Bale
b AEAA B 2EAE A A

O ff 2 o ¥ o g

NP A S

ot

A He Abgo] o FALEAe] Eobddt 2]
A CFEH)JAA T& Tt F dow, Tkt
of EAJA AgIA, FHIE Y2 e oy
ol Atael WAFEAILFH) = FOAJAE
& F At

Aok ZE AW EES A=y "HiE=R olF
A7) wEe] FAE Ag FEHE FAst= 7
ol Hgzgty, dxEvioldy FJEHHS F3|
rAREE 8R15S w3t sk Blo] Fasit H
2Enfold & HFZ2AR] HPPHAEE F X3
sto] whole] wiwo] wel fEAQ JH=EE F
=% g de A7l A 7Nk ol
oA MEE BRE Zol 714 d= BRE FF
v e HAo=E gty gAEntoly A g
A= A D S FAF S92 st
= PHA FA o] olFojAa, a1 = ;A FA
oE EAlgteE Ae7E gk o] W weo] T3t
T wole WEE VFEoR =S FEFFaL
O EAS AYsAY EAe[9]. & Aol A
= "HzEntold S i ARE FakE oA
(Filtering) gt & ®|2~E o 22 £A4E& 714
= 84E 719Es) sta o] 1He] BAE A
st 2EZX(Ontology)ll &3 A4 EFA
AE AAST 2EZAE doj9 BAER F
AE dF Ao ® 54 =l #-dd o
AES ATHe=E £/ dystd AAH 3
T Aok ofne] FEGLQl Y, a8 s
Atele] 'IAES EEdete] AMSFOEA A}

+ Accident data characterization

Deductible data text mining

v

Develop accident data classification
category (ontology)

v

Create an EXCEL DB for analysis
(based on developed ontology)

v

+  Accident data terminclogy preprocessing (Filtering)

+  Existing Classification System + Amended
Complementary Classification System

+  Prepare analytic database

+ Accident clustering derivation for construction industry and frequency category

Data analysis .

Cross-tabulation analysis for accident in construction industry and accident frequency

+ Cross-tabulation analysis significance verification (Hypothesis testing)

Fig. 1 Research Model (Research Process)
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Fig. 2 Atypical Accident Categorization Process (Terminology Filtering and Classification)

_50_



Journal of the Korea Industrial Information Systems Research Vol. 24 No. 1, Feb. 2019 : 45-63

HEAE gotstr] 9siA Ao HdxE DBE ZHHS T HAF HFsd ERAA AAA
TARAHFig. 2 A%). AAY FEe TR PEE A48T FIAse 4% AHRE 5
g 33 $A-oz EFINTES dERGGE  JAsAC.
F) @2 §ol(Term) W92 39 49 A FAAE AnWg grEvtlde Fd £F
FUEs Eoedg. 4 d(Column)oll HEH 3 BEF ezl ASRAAAE, 7AE, 7))
|ols T TEHAY A &ol7lEls dAA &, EAE dE, A e, Ao, 3
duel EEecl® AAa, v Auscse AFHILGR), Ja+Y, FAYson TR
FAb B400 wtek Baw 1§71 WFS gk Sgon B AT Am bl AHdER
o] A A &o] THFNEF)7F Yol /s JdHAd BEAS AP st ueEs HAYH, &
st Aol FEQl &5 VIR E R/ AU, 1A=, HEE AN ERE o
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Table 1 Accident Data Classification Category (Summary)
Classification Category
falling tripping
drowning be pressed, overturned
bumping-crashing being hit
being stuck or wrapped amputation, cutting, stabbing
Type of occurrence exposure to hazardous materials extreme temperature
abnormal pressure noise / hazardous Ray
compression - vibration suffocation
electric shock others( )
unable to classify
object processing / treatment / structure connection / assembling /
production installation / dismantling
transportation / loading lifting, loading, unloading
Specific tasks .drlvmg / opera.tlons . che.ckmg-mspectmg / examination .
installation / dismantling of maintenance / replacement of machinery
equipment, machinery, equipment and equipment

other construction work (including construction work, safety work
construction)

Equipment and machinery

general manufacturing & processing equipment / machinery
transportation / lifting of equipment and machinery
agriculture, forestry and fisheries equipment and machinery

construction and mining machinery
other equipment and machinery

original cause
materials

Portable machinery (tools)

portable power machinery (tool)
portable non—powered machinery (tool)

/
assailing
materials

Component*
appurtenance*

materials-resources

equipment and machinery parts and accessories

materials, resources

sculpture, fragment, debris, waste (foreign substance)

Hypothetical structure

(critical infrastructure)

runaway and construction forms

mold, footwork and unshored construction
ladder
other temporary structures (facilities)

Buildings, structures and

main structural parts
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Classification Category

end and opening

stairs

building, structure

surfaces o .
building components and equipment

structures (work pieces) and components
floor and surface

container-box

Containers, supplies, appliance-furniture

appliances, clothing and shied | clothing and shield

other containers, supplies, furniture

general vehicle
Transportation methods transportation and specifically—equipped vehicles

other transportation means
worker (oneself)

worker (other)

victim (oneself)

third party (other)
animals-insects

human, animal and plant

plants and trees

extreme temperature / pressure

noise
Working environment and other harmful factors
natural environment other working environment (location)
(phenomenon) weather and climate

other natural environment

other working environment and natural phenomenon

original cause materials /

. . others
assailing materials

unable to classify

(insufficient information)

4 1 Al cph AMAST ) cpgh gl A2 A Werh JA 5 0

A 2](2010)2] 1%1§o42 _(H‘Eé]}; A2 A 7)o
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Table 2 Cross Analysis Process of Accident and Frequency Classification

Accident—prone sector

Occurrence type

Work tasks

¢ Reinforced concrete .

falling

being hit

tripping

being stuck, wrapped

be pressed, overturned
amputation, cutting, stabbing
unable to classify

bumping-crashing

unable to classify

structure connection / assembling / installation /
dismantling

object processing / handling / production
transportation / carrying

movement

final construction

lifting, loading, unloading

e Earth work

Original cause materials

Assailing material

e Wet waterproofing,
*  Metal structures

e Steel construction

¢ Painting

e Water and sewage
e Interior .
e Frecting & Dismantling | e

worker (onself)

unable to classify

materials and resources

equipment and machinery parts and
accessories

runaway and construction forms
mold, formwork and unshored

floor and surface

materials and resources

unable to classify

general manufacturing & processing equipment
/ machinery

equipment and machinery parts and accessories

Scaffolds construction mold, formwork and unshored construction
* worker (other) sculpture, fragment, debris, waste (foreign
* floor and surface substance)
* major construction parts * major construction parts
* ladder * other assailing materials
* weather and climate * scaffolding
* sculpture, fragment, debris, waste * construction and mining machinery

(foreign substance)

53] AIZAYEIAE R ETAGY Ad #elsty] g kA dfF sde] Fasit
Ae BT GANA FPste E-AFAZe] S BRE g2aE #gd 5 gly] wEe] kA
s SAAE AT £ Ak E-AF Aol #y dAE FHsked o] g2aE 4 (Risk
(http://guide kosha.or.kr)&= 5091 "Wk A5F5 A} Analysis)e] &8%W gx~3ar7 & 45 &
AT B HYAEAE VEdYeR Y 2 $AEE e hd e dASs st
FEol st kAR AYF ARE AFTsts 0 = Zo] E& Aot wEkA B AFdA =
AelER JFEA, 34-AAE A, el Ad At o el algele Ad =T w2 HT
fc]l, HE 9 b Edwy AR, AsiAbE, ZAYUEIAY 2 EFAY(EFTAHNE 23S
Aag2E 5 At vk A Axd, A o FAYTFTAY, 572, ATxEE
A, Aujz=g B 71 dFel dis) 201295 H FANY, =AY, ek Ay, A
FAAR(UFAFR)7F AR Ha e, o] T FEAY, HAFEENATAIG S AR PEs)
AAde] Ay Ao2adE Ay BN =R Jhelageke] dRAdE 2 A o A%

A 278 AR AAAdF I ARIE Aws & AAF
a v o= AAYFE TAME T dF
ek AFAS =A dAE] 4] e 2. 52 Al ofd HE-ALD g gk FHEAE|
strbs o e s = lt14] WAEY
Sl dEdddeds gt dsel EAeH
AT A3 22 Azl g wel ol & Aban o it Abar o WlE J}E AL
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Cases : Focused on the Insurance Data of Specialty Construction Worker
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Table 3 Results of Cross Analysis Process of Accident and Frequency Classification

be . amputat
occurrence type being . . . unable
pressed, L. . being bumping: 1on,
stuck, tripping falling . . . to Total
overturn hit crashing | cutting, .
sectors wrapped . classify
—ed stabbing

frequency 11 19 48 147 31 7 38 18 319

sector % 3.4% 6.0% | 150% | 46.1% 9.7% 22% | 11.9% 5.6% | 100.0%

ey oceurrence 27% | 3.3% 63% |  41% |  3.3% 29% | 103% | 54% | 4.4%
type %

total % 2% 3% % 2.0% 4% 1% 5% 3% 4.4%

frequency 116 144 106 427 229 54 44 58 1178

Barth sector % 9.8% | 12.2% 9.0% | 362% | 19.4% 4.6% 3.7% 49% | 100.0%

work Oicy‘;te;w 98.9% | 951% | 13.9% | 12.0% | 244% | 22.0% | 12.0% | 175% | 16.4%
0

total % 1.6% 2.0% 1.5% 5.9% 3.2% 8% 6% 8% | 16.4%

frequency 18 14 110 383 36 10 14 26 611

sector % 2.9% 23% | 18.0% | 62.7% 5.9% 1.6% 2.3% 43% | 100.0%

Wet occurrence

waterproofing | T 45% 24% | 144% | 10.8% 3.8% 4.1% 3.8% 7.8% 8.5%
(o

total % 3% 2% 1.5% 5.3% 5% 1% 2% A% 8.5%

frequency 2 8 35 234 11 10 3 11 314

sector % 6% 25% | 111% | 745% 3.5% 3.2% 1.0% 3.5% | 100.0%

S| OccuTTence 5% | 14% | 46% | 66% | 1.2% 41% 8% | 33% | 44%
type %

total % 0% 1% 5% 3.3% 2% 1% 0% 2% 4.4%

frequency 31 24 23 151 55 10 8 11 313

Erecting & | sector % 9.9% 7.7% 73% | 482% | 17.6% 3.2% 2.6% 35% | 100.0%

R occurrence 7% | 42% | 3.0% |  42% |  5.9% 41% | 22% | 33% | 44%
Scaffolds type %

total% 4% 3% 3% 2.1% 8% 1% 1% 2% 4.4%

frequency 12 33 34 340 54 18 38 25 554

Vetal sector % 2.2% 6.0% 6.1% | 61.4% 9.7% 3.2% 6.9% 45% | 100.0%

structures Octcy‘;:egce 3.0% 5.8% 45% 9.6% 5.8% 7.3% | 10.3% 7.5% 7.7%
0

total % 2% 5% 5% 47% 8% 3% 5% 3% 1%
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be . amputat
occurrence type being . . . unable
pressed, .. . being bumping: 1on,
stuck, tripping falling . . . to Total
; overturn wrapped hit crashing | cutting, classif
sectors —d PD stabbing Y
frequency 133 252 356 1508 432 91 205 141 3118
. sector % 4.3% 81% | 11.4% | 484% | 13.9% 2.9% 6.6% 45% | 100.0%
Construction rrence
work Octcy‘;e o 33.2% | 44.0% | 46.7% | 424% | 46.0% | 37.1% | 557% | 42.5% | 43.4%
0
total % 1.9% 3.5% 50% | 21.0% 6.0% 1.3% 2.9% 2.0% | 43.4%
frequency 60 33 22 75 56 38 9 24 317
sector % 18.9% | 10.4% 6.9% | 237% | 177% | 12.0% 2.8% 7.6% | 100.0%
Water and rrence
sewage Oct;‘)e o 150% | 5.8% 29% | 21% 6.0% | 155% 24% | 7.2% 4.4%
0
total % 8% 5% 3% 1.0% 8% 5% 1% 3% 4.4%
frequency 18 46 29 294 35 7 9 18 456
Sl oceurrence 39% | 101% | 64% | 645% | 7.7% 15% | 20% | 3.9% | 100.0%
construction type %
work sector % 45% 8.0% 3.8% 8.3% 3.7% 2.9% 2.4% 5.4% 6.4%
total % 3% 6% 4% 41% 5% 1% 1% 3% 6.4%
frequency 401 573 763 3559 939 245 368 332 7180
sector % 5.6% 8.0% | 10.6% | 49.6% | 13.1% 3.4% 5.1% 46% | 100.0%
Uil Octcy‘;reregce 100.0% | 100.0% | 100.0% | 100.0% | 100.0% | 100.0% | 100.0% | 100.0% | 100.0%
0
total % 5.6% 8.0% | 10.6% | 49.6% | 13.1% 3.4% 5.1% 46% | 100.0%
Aol A A 7bg 3 2d, FAUE FAL A 2] e 21%0E wre) F5E - Sold
F3 2 sukg T4 e fAF e, "oy 24" HH-E Ala A A AsteRAH FAY
A7 Ayt AJA s o] Qo= Huk-w] 2z BT 15%t7F "o AEAA dF5d
- A7 WAl Al AHuk o]ato] ATEAYEFTA 2 s okt AlnFE S o "oy Abav)
d L2 AA AR o doH, 2 7] dAAAoR WA EIL 7] uie] 49 e
-7, By HE Z4Y-HJHEY 5 R 29 F A, 74 AudegdEE degs
At 9REA Al A A= 30%, BAIE Aub sirte] Rt AStRANFAY 2 Akl H S
of §utsli= Alal H]Fo] Sld FAIY FEAPe]  "WolF ALyt ofygt R HEH 2 HF
A AFzHe] Aok ol HIZIAZYEFAG W g Aol st #el Al A=A EAy
oAl Wolf] A&7t dEH oz @Ak g Alal Zxje] tidk kA Ao] Mo w AAlE o
Fdol= AIZIYEIZAV gl A = Aol dtta FdEt AdAFTH FAIWE w
FHAdw= v A4 A (Table 4) 24 Ad/=-/2A/3
ALS 7Fo2 gEstes AlnFdES B A Ao A9 ATZIAYETAYAAN F=
o] AFolA "ol Alarh Wonh vAl AA = HFE AAEY, EFAY 2 ATz
Bl AL E S 7Fo R AFLGE YA o EIAYAME FERA Ad/xH/AX/EA #
AT F2EA AlaL H]Fo] E2AE HEuwd = oz <dk Ala Ao =S ZoR eyttt
gE #HA Al #E fF8S 9o = 9 EFARY AEZIdEIAAG FS uks
th 3 o2 A FAd Y A A d Zdel o] Ala B v Fo] =A HAEJL
T Wl Al HFS RH "ojx AsrE W, oy T dFolA v TAFE (A FH)
237% = 71 mou A (Al FE)EE 4 7 REdoeg st A ddste] AP EA
st A FALY 2EAVE AASE HES B EE BA7F deS fFHE 4 9t E3] A
H "ol Atal HAY Al et EARFANY] 2 WASTANY, a5 TREIAY, 2LZAYER



A Study on Risk Factor Identification by Specialty Construction Industry Sector through Construction Accident
Cases : Focused on the Insurance Data of Specialty Construction Worker

A se BANNR/AT/AL AQ F AL R @

Aol B QFEl wlal wed|, ot g

Beste Aw oM A NF B =S A
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A9Q%E 710% wARA A (Table 5) o) ¥ Fozade S A BAH w4
R AL e BE FAGEA AU AQUEd Az gre g
A EFEHoE AYA B gF Aot ¥ #de] Uge & F Ak dFF 4A9Y
S ot 2 mRAow Axe) deld Al o wEH oeat o 4954 Base A

Table 4 Results of Cross Analysis Process Accident Prone Sector and Work Tasks

structgre ' Object ' -
connection / final . transportati lifting, unable
Tasks . processing move .
Sector fissembl%ng / cons}ruc / handling / —on./ ment loadm.g, to. Total
installation / —tion . carrying unloading | classify
. . production
dismantling

frequency 56 34 48 28 27 4 103 300
Interior sector % 18.7% 11.3% 16.0% 9.3% 9.0% 1.3% 34.3% | 100.0%
task % 3.8% 7.8% 7.8% 5.0% 4.9% 1.5% 3.9% 4.6%
total % .9% 5% 7% 4% A% 1% 1.6% 4.6%
frequency 219 7 100 98 85 61 458 1028
Earth sector % 21.3% 7% 9.7% 9.5% 8.3% 5.9% 44.6% | 100.0%
work task % 15.0% 1.6% 16.3% 17.6% 15.3% 22.7% 17.6% 15.8%
total % 3.4% 1% 1.5% 1.5% 1.3% .9% 7.0% 15.8%
frequency 52 142 20 67 65 4 216 566
Wet sector % 9.2% 25.1% 3.5% 11.8% 11.5% 7% 38.2% | 100.0%
waterproofing task % 3.6% 32.5% 3.3% 12.0% 11.7% 1.5% 8.3% 8.7%
total % .8% 2.2% .3% 1.0% 1.0% 1% 3.3% 8.7%
frequency 12 99 5 21 35 1 130 303
Painting sector % 4.0% 32.7% 1.7% 6.9% 11.6% .3% 42.9% | 100.0%
task % .8% 22.7% 8% 3.8% 6.3% A% 5.0% 4.7%
total % 2% 1.5% 1% .3% .5% .0% 2.0% 4.7%
. frequency 73 11 16 15 25 11 112 263
g{f&ggﬁii sector % 27.8% 42% 6.1% 57% | 9.5% 42% | 42.6% | 100.0%
Scaffolds task % 5.0% 2.5% 2.6% 2.7% 4.5% 4.1% 4.3% 4.0%
total % 1.1% 2% 2% 2% 4% 2% 1.7% 4.0%
frequency 67 77 61 54 53 22 186 520
Metal work sector % 12.9% 14.8% 11.7% 10.4% 10.2% 4.2% 35.8% | 100.0%
task % 4.6% 17.6% 10.0% 9.7% 9.5% 8.2% 71% 8.0%
total % 1.0% 1.2% 9% .8% .8% 3% 2.9% 8.0%
frequency 837 50 323 210 214 128 1092 2854
Reinforced sector % 29.3% 1.8% 11.3% 7.4% 7.5% 4.5% 38.3% | 100.0%
concrete task % 57.4% 11.4% 52.7% 37.6% 38.5% 47.6% 41.9% 43.9%
total % 12.9% .8% 5.0% 3.2% 3.3% 2.0% 16.8% 43.9%
frequency 28 2 16 32 16 6 146 246
Water and sector % 11.4% .8% 6.5% 13.0% 6.5% 2.4% 59.3% | 100.0%
sewage task % 1.9% 5% 2.6% 5.7% 2.9% 2.2% 5.6% 3.8%
total % A% .0% 2% 5% 2% 1% 2.2% 3.8%
Steel frequency 113 15 24 33 36 32 166 419
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structure Object
connection / final ]ec’ transportati lifting, unable
Tasks . processing move .
assembling / | construc ) —on / loading, to Total
Sector ) . . / handling / . —ment ) .
installation / —tion . carrying unloading | classify
. . production
dismantling
construction sector % 27.0% 3.6% 5.7% 7.9% 8.6% 7.6% 39.6% | 100.0%
task % 7.8% 3.4% 3.9% 5.9% 6.5% 11.9% 6.4% 6.4%
total % 1.7% 2% A% 5% .6% 5% 2.6% 6.4%
frequency 1457 437 613 558 556 269 2609 6499
Total sector % 22.4% 6.7% 9.4% 8.6% 8.6% 41% 40.1% | 100.0%
ot task % 100.0% 100.0% 100.0% 100.0% | 100.0% 100.0% | 100.0% | 100.0%
total % 22.4% 6.7% 9.4% 8.6% 8.6% 4.1% 40.1% | 100.0%

Table 5 Results of Cross Analysis Process Accident Prone Sector and Original Cause Materials (OCM)

2| g |58 . 2
ocM| @ 8 S5 | NE |28 | 8= = ) Z B 8 S
g S & |8 |82 |3 8 2 S S g =
B s |E&E |28 | & | B 8 8 & N - =
™ |2 = ry?:'% = o B S = a Y = 8 S o
8 = = = & % gé ©] S » = X e o) 8
28| 2 |E8 |28 |8 g 5 z g e. B
Sector g s S 22| SE | & 5 2 = 2 g 2.
s= = & | 253 | 28 ) 3 ~ =1 =
35§ |E% g e : :
< & o & 7
frequency 5 33 6 19 3 7 5 6 138 6 1 73 302
Iteriop |50t % L7%[ 109%| 2.0%| 6.3%| 10%| 2.3%| 17%| 2.0%| 457%| 2.0%| .3%| 24.2%[100.0%
oom % | 14%| 58%| 7.1%| 57%| 11%| 50%| 2.2%| 26%| 59%| 2.5%| 1.1%| 3.9%| 4.5%
total % | 1% 5% 1% 3% 0% 1% 1% 1% 21%| 1% 0% 11%| 45%
freqency| 79| 112 17 35| 26 9 65| 63| 325 78 19]  251] 1079
Earth |[sector %| 7.3%| 104%| 1.6%| 32%| 2.4%| .8%| 6.0%| 58%| 30.1%| 7.2%| 1.8%| 23.3%|100.0%
work  |ocm % | 22.4%| 19.6%| 20.2%| 105%| 9.9%| 65%| 29.0%| 27.2%| 13.9%| 33.1%| 20.9%| 13.5%| 16.0%
total % | 1.2%| 17%| 3% 5% 4% 1% 1.0%| 9% 48%| 12%| .3%| 3.7%| 16.0%
Wer |Fewency| 18] 31 9 53 5 19 10 717 225 10 3 183 578
Waterem [sector 90| 8196 54%| L6%| 929 9%| 8.3%| L7%| L2%| 38.0%| Lr%| 5%| 325%[100.0%
_ip “Toem % | 51%| 54%| 10.7%| 16.0%| 19%| 13.7%| 45%| 3.0%| 9.6%| 4.2%| 3.3%| 10.1%| 8.6%
" o % | 3% 5% 1% 8% 1% 3%  1%| 1%| 3.3%| 1% 0% 2.8%| 8.6%
frequency| 31 6 o 26 0 22 1 i % 2 6] 102] 2%
Puinting 152007 % | 105%| 2.0%| 0.0%| 8:8% 0.0%| 75%| %] La%| 32.2% 7%| 2.0%| 34.6%|100.0%
& Tom % | 88%| 11%| 0.0%| 7.8%| 0.0%| 158%| 4%| 1.7%| 41%| .8%| 6.6%| 55%| 4.4%
o % | 5% 1% 0.0%| 4% 0.0%| 3% 0% 1% 14%| 0% 1% 15%| 44%
Erecting @ FCMeny[ 23] 18 9 9 0 77 23 13 70| 10 3 80| 265
Direc mtglin sector % | 8.7%| 6.8%| 3.4%| 34%| 0.0%| 2.6%| 8.7%| 4.9%| 26.4%| 3.8%| 1.1%| 30.2%|100.0%
Ssc?;rcl)ldsg ocm % | 65%| 32%| 10.7%| 27%| 0.0%| 5.0%| 10.3%| 56%| 3.0%| 42%| 3.3%| 4.3%| 3.9%
ol % | 3% 3% 1%  1%| 00%| 1% 3% 2% 1.0%| 1% 0% 12%| 3.9%
freqency| 41| 35 1 24 3. 18 13 6] 183 8 9 164] 505
Metal |sector %| 8.1%| 6.9%| .2%| 4.8%| .6%| 3.6%| 26%| 12%| 36.2%| 1.6%| 1.8%| 32.5%]|100.0%
structure | ocm % | 11.6%| 6.1%| 1.2%| 7.2%| 11%|12.9%| 58%| 2.6%| 7.8%| 34%| 9.9%| 8.8%| 7.5%
total % | 6% 5% 0% A% 0% 3% 2% 1% 27%|  1%| 1% 24%| 75%
freqency]  121]  275] 35| 157] 214] 40| 65|  64] 1098] 83| 42| 794 2938
Reinforced | sector % |  4.0%| 9.2%| 1.2%| 53%| 7.2%| 1.3%| 2.2%| 2.1%)| 36.7%| 2.8%| 1.4%| 26.6%)|100.0%
concrete | ocm % | 34.3%| 48.2%| 41.7%| 47.3%| 81.4%| 28.8%| 29.0%| 27.6%| 47.1%| 35.2%| 46.2%| 42.6%| 44.4%
tod % | 1.8%| 4.1%| 5%| 2.3%| 32%| .6%| 10%| 1.0%| 16.3%| 1.2%| .6%| 11.8%| 44.4%

_57_




A Study on Risk Factor Identification by Specialty Construction Industry Sector through Construction Accident
Cases : Focused on the Insurance Data of Specialty Construction Worker

frequency 41 35 1 24 3 18 13 6 183 8 9 164 505
Metal |sector %| 8.1%| 6.9% 2%| 4.8% 6%| 3.6%| 2.6%| 12%| 36.2%| 1.6%| 1.8%| 32.5%|100.0%
structure |ocm % | 11.6%| 6.1%| 1.2%| 7.2%| 11%|12.9%| 58%| 2.6%| 7.8%| 3.4%| 9.9%| 88%| 7.5%
total % .6% 5% .0% 4% 0% 3% 2% A% 2.7% 1% A% 24%| 7.5%
frequency 121 275 35 157 214 40 65 64| 1098 83 42 794 2988
Reinforced |sector % | 4.0%| 9.2%| 1.2%| 53%| 7.2%| 1.3%| 2.2%| 21%| 36.7%| 2.8%| 1.4%| 26.6%|100.0%
concrete | ocm % | 34.3%| 48.2%| 41.7%| 47.3%| 81.4%)| 28.8%| 29.0%| 27.6%| 47.1%| 352%| 46.2%| 42.6%| 44.4%
total % 1.8%| 41% S5%| 2.3%| 3.2%| 6% 1.0%| 1.0%| 16.3%| 1.2% 6%| 11.8%| 44.4%
frequency 11 28 3 3 8 6 3 57 73 23 1 57 273
Water and |sector % | 4.0%| 10.3%| 1.1%| 11%| 2.9%| 2.2%| 1.1%| 20.9%| 26.7%| 8.4% A% 20.9%|100.0%
sewage |ocm % 31%| 4.9%| 3.6% 9%| 3.0%| 4.3%| 1.3%| 24.6%| 3.1%| 9.7%| 11%| 3.1%| 41%
total % 2% A% 0% 0% A% 1% 0% 8% 11% 3% .0% 8% 4.1%
frequency 24 33 4 6 4 11 39 12 126 16 7 157 439
Steel |[sector %| 5.5%| 7.5% 9%| 1.4% 9% 2.5%| 89%| 27%| 28.7%| 3.6%| 1.6%| 35.8%|100.0%
construction| ocm % 6.8%| 5.8%| 4.8%| 1.8%| 1.5%| 7.9%| 17.4%| 5.2%| 54%| 6.8%| 7.7%| 8.4%| 6.5%
total % 4% 5% 1% 1% A% 2% .6% 2% 1.9% 2% A% 2.3%| 6.5%
frequency 353 571 84 332 263|139 224 232 2333 236 91| 1866| 6724
sector % | 52%| 85%| 1.2%| 4.9%| 3.9%| 21%| 3.3%| 3.5%| 34.7%| 3.5%| 1.4%| 27.8%|100.0%
Total ocm % |100.0%|100.0%]|100.0%| 100.0%| 100.0% 100;70 100.0%1100.0% | 100.0%| 100.0%| 100.0%| 100.0% | 100.0%
0

total % 52%| 85%| 12%| 4.9%| 3.9%| 2.1%| 3.3%| 3.5%| 34.7%| 3.5%| 1.4%| 27.8%|100.0%
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Table 6 Results of Cross Analysis Process Accident Prone Sector and Assailing Materials (AS)

[0} = &%) OZ Q
92| Slgg| B o S| = B =
5 g z |85 | g S g = g 9 £n % =
Ml Ce8|s2|ad| & L2725 slgg| e |8 |5 |¢E
EC|ES|BEZ| 2 BEsE|.=|23| & 2 3 i -
8|55 |sB| E BESEEIET| 2 | 2| 2|8 |8
55|28 85| 3 RaG| 2|28 2 | & 2 I
2R |« % B s [P g 2|38 8 5 =3 2
Sector SS| z|SE| &2 |38 g|°:s| 2 | B |E &
< < VE: é @ 173
frequency 38 0 4 26 10 7 8 1| 186 6 22| 308
Interior | SeCtor % | 12.3%|  0.0%| 13%| 84%| 32%| 2.3%| 2.6%| .3%| 604%| 19%| 7.1%|100.0%
as % 11.0%| 0.0%| 15%| 37%| 64%| 7.4%| 2.6%| 6% 44%| 4.0%| 6.7%| 4.5%
total % 6% 0.0%| 1% 4% 1% 1% 1% 0% 27%| 1%| 3% 45%
frequency 42 36 86| 161 28 12 29 58| 547 1 57| 1097
Earth sector % | 3.8%| 3.3%| 7.8%| 14.7%| 2.6%| 1.1%| 2.6%| 5.3%| 49.9%| 3.7%| 5.2%|100.0%
work as % 121%| 45.6%| 32.7%| 22.6%| 17.8%| 12.8%| 9.3%| 35.6%| 13.0%| 27.5%| 17.4%| 16.1%
total % 6% 5% 13%| 24%| A% 2% A%  9%| 8.0%| 6% .8%| 16.1%
frequency 11 1 6 28 14 6 13 4] 472 6 29 590
Wet sector % | 1.9%|  2%| 1.0%| 4.7%| 24%| 1.0%| 2.2%| .7%| 80.0%| 1.0%| 4.9%|100.0%
waterproofing| 5 g, 32%| 13%| 2.3%| 3.9%| 89%| 6.4%| 42%| 25%| 11.2%| 4.0%| 8.8%| 8.7%
total % 2% 0% 1% A% 2% 1% 2% 1% 69%| 1%| A%| 8.7%
frequency 3 0 3 5 1 8 4 2 265 8 10 309
Painting  |_S¢<" % | 1.0%| 0.0%| 1.0%| 1.6%| .3%| 2.6%| 1.3%| .6%| 85.8%| 2.6%| 3.2%|100.0%
as % 9% 0.0%| 11%| 7% 6% 85%| 1.3%| 12%| 6.3%| 54%| 3.0%| 4.5%
total % 0% 0.0%] 0% 1% 0% 1% 1% 0% 3.9%| 1% 1%| 45%
frequency 5 4 30 19 12 7 5 12 169 14 11 288
Erecting & ,
Dismantling |_S°SO" % | 17%| 14%| 104%| 6.6%| 4.2%| 2.4%| 1.7%| 4.2%| 58.7%| 4.9%| 3.8%|100.0%
Scaffolds as % 14%| 51%| 114%| 27%| 7.6%| 74%| 1.6%| 74%| 4.0%| 94%| 34%| 4.2%
total % 1% 1% A% 3% 2% 1% 1% 2% 25%| 2% 2% 4.2%
frequency 28 1 12 61 2 4 6 10 359 9 27 519
Metal sector % | 5.4%|  .2%| 2.3%| 11.8%|  .A4%|  .8%| 12%| 1.9%| 69.2%| 1.7%| 5.2%|100.0%
construction | 54 g 81%| 1.3%| 4.6%| 8.6%| 1.3%| 4.3%| 1.9%| 6.1%| 85%| 6.0%| 8.2%| 7.6%
total % A% 0% 2% 9% 0% 1% 1% 1% 53%| 1%|  A%| 7.6%
frequency 206 18 85| 330 84 45| 234 36| 1770 47| 141 2996
Reinforced | sector % | 6.9%|  .6%| 2.8%| 11.0%| 2.8%| 1.5%| 7.8%| 1.2%| 59.1%| 1.6%| 4.7%|100.0%
concrete as % 59.4%| 22.8%| 32.3%| 46.3%| 53.5%| 47.9%| 75.2%| 22.1%| 42.1%| 31.5%| 43.0%| 44.0%
total % 3.0%| 3% 1.2%| 4.8%| 1.2%|  7%| 34%|  5%| 26.0%| 7%| 2.1%| 44.0%
frequency 9 19 25 36 3 3 6 4] 130 14 17] 266
Water and | oo ior o | 34%| 71%| 94%| 135%| 11%| 1.1%| 2.3%| 15%| 48.9%| 5.3%| 6.4%|100.0%
eSE;gif:nt as % 2.6%| 24.1%| 9.5%| 51%| 1.9%| 3.2%| 1.9%| 2.5%| 3.1%| 9.4%| 5.2%| 3.9%
total % 1%| 3%  A%| 5% 0% 0% 1% 1%| 1.9%| 2%| 2%| 3.9%
frequency 5 0 12 46 3 2 6 36 311 4 14 439
Steel sector % | 1.1%| 0.0%| 2.7%| 10.5%| .7%|  5%| 14%| 82%| 70.8%| .9%| 3.2%|100.0%
construction | as % 14%| 0.0%| 4.6%| 65%| 1.9%| 21%| 1.9%| 221%| 74%| 27%| 4.3%| 6.4%
total % 1% 0.0%| 2% 7% 0% 0% 1%| 5% 4.6%| 1%| 2%| 6.4%
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frequency 347 79 263 712 157 94 311 163 4209 149 328] 6812
sector % 5.1%| 12%| 39%| 10.5%| 2.3%| 1.4%| 4.6%| 2.4%| 61.8%| 2.2%| 4.8%|100.0%

Total
as % 100.0%1 100.0%| 100.0%| 100.0%| 100.0%| 100.0%| 100.0%| 100.0%| 100.0% | 100.0%| 100.0%| 100.0%
total % 51%| 12%| 3.9%| 10.5%| 2.3%| 14%| 4.6%| 2.4%| 61.8%| 2.2%| 4.8%|100.0%
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Table 7 Results of Chi-Square Test of Independence (Summary)

. asymptotic significance

Pearson Chi—Square Value Degrees of freedom probability (two—tail test)
munilizsts 1) 814.361a 56 000
sector—occurrence type
Boilizsts ) 1236.410a 48 000
sector—work tasks
Liypotticsizs) _ 985.341a 88 000
sector—original cause materials
SIS &) , 928.740a 80 000
sector—assailing materials

a. 0 cells (.0%) are cells with an expected frequency less than 5. The minimum expected frequency is 10.68.

Table 8 Results of Contingency Coefficient

Symmetrical measure
Nominal scale versus . - Probability of approximate
. Division coefficient Value o
nominal scale significance
Hypothesis 1) sector—occurrence type 319 .000
Hypothesis 2) sector—work tasks .400 .000
Hypothesis 3) sector—original cause materials .358 .000
Hypothesis 4) sector—assailing materials .346 .000
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Cases : Focused on the Insurance Data of Specialty Construction Worker

o S, e BeH e 28y
A Ao Aty A AAE AAE
A E A A LA 97 Aol 2 2
AME welsty] 19 kAU FHo] Fasirt

K 5 A ZAE 98 wlelH

el
ko
st
P
o

[>
fm
[-'0
>
k]
=
ofo fitl
=
2
N
o
fd
AL
il
Hu rlr
_0|L
TR

N
-~
olr
e
ol
=
b
o,
2
ofs
Q
)
o2
ols
o
32
i)
o,

8=
i)
ST Nl Aot H

Fo HN

oo Lok

- o i
2 ® lo AL
=
s

fr = S
QL
~N
b
T
=
e
E

ko oX,

o,
O

Aus AAd Bad 3
Agate golatn, ol F
A dlole wpelAAe] v}
boh b s wad Alelol

o] o,

N,

Ru)
it

g FL
-
o

H
N
ot

=)

(.
f

)
IronE
fo

ol

o,
i)
Moo

o {o mY
] E r
of N

Ty

1>

ol

k]

ﬁ o

Ib

Yy

ro

fn}

9

)
fru m

b

i
U=

S
(o
of
e —

ol
[r

L2l (Insight) S A F3staL, ol & &
fal olmFe $3k 23to] @ HAow

)

7

S|
=

(e oo m o & odo m ool rlr ok v uE B > 1T oo o
N

oo
o,
kY

References

[1] Ministry
Analysis  of

of Employment and Labor.

Accident Status.
Ministry of Employment and Labor, 2017.

[2] Lee, S. H. Safety
Construction Machinery Workers, Blame for

Industrial
Accidents  of

the “Original Responsibility” Law should be
Revised. Worknworld, 2018.

[3] Kim, T. W., “A Study on Effectiveness of
Safety Consciousness and Risk Assessment
System on Construction Industrial
Accidents,” Graduate School of Jungwon
University, 2018.

[4] Jo, J. H., “A Study on the Causes Analysis
and Preventive Measures by Disaster types
in Construction Fields,” Journal of Korea

Safety Management & Science, Vol. 14, No.

1, pp. 7-13, 2012.

[5] Su, S. S, Bok, B. Y., Bong, H H., Kang,
K. S, “Crash of a Small Construction Site
Accident Analysis and Risk Assessment
Study - Focusing on Project Value of Less
than 20 Billion Small Construction Sites -,”
Journal of Korea Safety Management &
Science. Vol. 16, No. 4, pp. 41-51, 2014.

[6] Go, S. S. Song, H, H M,
“Development of the Safety Information

and Lee,

Management System according to the Risk
Index for the Building Construction Work,”
Architectural Institute of Korea, Vol. 21,
No. 6, pp. 113-120, 2005.

[7] Son, K, S., Gal, W. M., Choi, J. N., and
Song, I. Y., “Countermeasures for Safety
Management in Subcontractor Work at

Construction Site using AHP Technique,”

Journal of the Korean Society of Safety,

Vol. 26, No. 1, pp. 27-35, 2011.

[8] Korea Occupational Safety & Health
Agency. Guideline for Recording and
Classifying Industrial  Accidents. Korea

Occupational Safety & Health Agency, 2016.
[9] Kim, H. J, Lee, T. H, Ryu, S. E, and
Kim, N. R, “A Study on Text Mining
Methods to Civil
Structured Association Analysis,” Journal of

Analyze Complaints:
the Korea Industrial Information Systems
Research, Vol. 23, No. 3, pp. 13-23, 2018.

[10] S. J, “Constructing a Large
Interlinked Ontology Network for the Web

of Data,” Journal of the Korea Industrial

Kang,

Information Systems Research, Vol. 15, No.
1, pp. 15-23, 2010.

[11] Son, K. S., Gal, W. M., Song, I. Y., and
Choi, J. N, “Formulation for Producing
Risk Level of Each Construction Work,”
Journal of Korea Safety Management &
Science, Vol. 26, No. 1, pp. 13-19, 2010.

[12] Jung, S. H, Lee, G. H., An, K. I, Lim, S.
I, and Kang, K. S., “A Study on The

_62_



Journal of the Korea Industrial Information Systems Research Vol. 24 No. 1, Feb. 2019 : 45-63

Situation of Disasters and Characters of
Technical Construction Firms,” Journal of
Korea Safety Management and Science,
Vol. 11, No. 4, pp. 93-109, 2009.

Korean Society of Civil Engineers. A
Study on the Development of Risk Profile
for Construction Projects.

[13]

Ministry  of
Land, Infrastructure, and Transport, 2014.
[14] E-practical affairs(http://guide.kosha.or.kr).

Korea Safety & Health

Occupational
Agency.

[15] Lee, H. S., Lim, H. J., and Jae, J. H,
2013.

[16] Dongguk University. 2018. Analysis of

Construction Accident Data for
Deduction (insurance) Business. Korea
Specialty Contractor Financial
Cooperative.

o] o9 A (Lee Young Jai)

S ER
s EET st AAAAE H
b

* George Washington University
BGARA 27 o] 54 A}

» George Washington University B X #g] o] st

upA}
gt At AGA Rty gus
C gl o ¢ oA A, AR, A abate)

vpold, Atae

+ & (Yu Hwan)

EEE

s GrjelTl AT WAL
cAale st AR ek AL
L EERL L
=g

T o



