J. Korea Inst. Build. Constr. Vol. 21, No. 2 : 165-174 / Apr, 2021
https://doi.org/10.5345/JKIBC.2021.21.2.165

pISSN 1598-2033
elSSN 2233-5706

www.jkibc.org

1M s

_ O

Mali7l 224U AZ=0

Analysis of the Feature Importance of Occupational Accidents Occurring at

Construction Sites on the Severity of Lost Workdays

2y 2

24 % E o B2 s & =¥

Kang, Kyung—Su1 Choi, Jae—Hyun2 Ryu, Han-Guk®

Researcher, Construction Engineering and Management Institute, Sahmyook University, Nowon-Gu, Seoul, 01795,
Korea *
Professor, School of Architecturral Engineering, Korea University of Technology and Education (Koreatech),
Dongnam-gu, Cheonan-si, Chungcheongnam-do, 31253, Korea Z
Professor, Department of Architectural, Sahmyook University, Nowon-Gu, Seoul, 01795, Korea 7

Abstract

The construction industry causes the most accidents and fatalities among all industries. Although many efforts have
been made to reduce safety accidents in construction, the study on the lost workdays that return to work place is
insufficient. Therefore, this study proposes a model that classifies the lost workdays lost into moderate and severity,
and derives the importance of variable and analyzes important factors through the trained random forest model. We
analyze the learning process of the random forest which is a black box model, and extracted important variables that
impact on the severity of the lost workdays through the extracted feature importance. The factors existing inside were
analyzed through the extracted variables. The purpose of this study is to analyze the accident case data at the

construction site through a random forest model and

to review variables that have a high impact on the lost

workdays. In the future, this sutdy can apply to improve construction safety management and reduce the accident of

industrial accidents.
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Table 1. Summary of dataset on occupational accident/injures
in construction sites

Variable names Factors (No. of factors)
Age 50-54, 55-59, 45-49,... (12)
<5, 5-9, 15-29,... (11)
300k-500k, 2,000k-5,000K,... (18)

architectural woodworker, mining work-
er,... (128)

daily, Full-time, Temporary,... (5)

Company size
Construction funds

Occupation

Employment types

under 1 month, 10-20 years, over 20
years,... (14)

nonfatal, Fatal (2)

Career periods

Occupational injury

injury of bone, berve, spinal cord,
Intracranial injury traumatic,... (21)

upper limb, Somalbody), Head,... (9)
fall from height, collision, rollover,... (9)

Diagnose

Injured body part
Accident types

Original-cause scaffolding or workstep, Stairway or lad—
materials der,... (50)

outdoor floor or ground, Indoor floor,
form,... (372)

safety harness, safety helment, safety
shoes,... (11)

Assailing material

Protective equipment

finishing work areas, Steel structure or

Work process :
P concrete construction work areas,... (41)

mechanical equipment installation and
maintenance work, form assembly and
disassembly work,... (48)

Work content

not installed and defective edge pro—
tection, Toe board was not installed or
defect,... (80)

not wearing or poor wearing protective
equipment, omitted or defective work
platform or ladder,... (97)

Unsafe state

Unsafe behavior

Fall height
Fall places

3m-5m, under 2m, 2m-3m,... (8)
ladder, Scaffolding structure,... (39)

Lost workdays >= 181, 29-90, 91-180,... (4)
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Figure 2. Frequent lost workdays based on the occupational

accidents

Syt 1A @A At EAgehE LEEAUST
181 ooz ARt Azt A= o]ojzItt. s H
o[el= AHEY A 7o = 7S5 Tlofele]7| wfze]
AAfSHASFEA] Afsfiat 29t 78 oVt 471 YA[SHA] g=
R 7R A AP AEE oA ftthal tshE 4
Ut L2EAUS 181 odZ AlQlet UHA| 3719 £=
SAYSE Folo] A2t BE AR ARSIl 121
AESE TE=AE 710 E S| AShE 245l] ffel AR
2 7155 Z=2A9] Hlolg= AAsI

A FFS Al gl W e Bl F4
ZI= Figure 33 2t} 7P, B3, 3F19] 4., 181¢
oldol 7M} =A U= Ael FEi=, At dA¥skd
AZRE AAA 4 W= AR YeRiT 744 @gollA
AA| 27,2117004 Rk 1117, F44 3607, 71
eof] 23HE 7P 416710k Ajsirt sk S=EAd
F7} - dojx= S A= st F WA EA0]
W= A8l 932 "QojR(fall from height)¥t 7]Ef
(others)o]ct.

U] 7]19], EA0] B2, A8, 52 S Aot At
o2 vrom 28 o[slY] HIEL T AlEe] Hsf =2
Ao velth. 3o ol Asl= A7 7190} 22 QFAAL
J1017] wfZof| AYrgof] AP F= Bl Asl= ofd A2
= ek

181¢ o E=2&4U47 e A5 Asl 532
T, B, 3K, o2 4Rt Al = Yl fom, o]9}
His F23, EA4l) 92, Holdl, Z2=-5i39, 7197 2
< Al dEEAYTEHRE 29 - 90 Ale]= YElT

Electrocution
Structural collapse
Fire and explosion

Falls from height
Others
Struck by an object

Struck by a falling object

Occupational accident types

Slips and falls

Caught between objects

20% 40% 60% 80% 100%

Figure 3. Occupational accident types based on the lost
workdays

42 ¥Y IZYAE 23S 3= Ao

tloje E2d¥} AA GAE AA HFE 1551 |
A8ok= B HlofEllTL HIAE Hlo]EAl(test set)< 8:2
2 Weth 191 45T 23] AEE sloju ne[EE
ARSI WA} HZE(k=cross validationyS 5802 ALE-
Slof 53t F A7HE ookl YRtSH(generalization) 4
50| = w7k vEELI

e ZAEC]= Sl IPFollA] AARkS: HxJsiar Uyt
3} 5= =oI7| $1gt tefRt stel mefualgt itk 1ol
T el 2go] E1 gloleof AAREA] gl A=
glojEloA = ol 450l FHolUES UHIShA|7]= Aol
e ZYAEE= SPHEYURE 7[5Ee = HYo] vhzoi]
7] 2ol S5 dlolelAlo]l gk Al2kakate] gict. wetA
ARk FA ZoH E# HlolEo] ol 7HgA HEEal
A pARto] E7] ot QA U= S9E] Ao miet
bje] 57} 24=A] 7] wiZolct. ofd XS Hnlei|E
% (non-parametric model)°]2tal S} W= AP
3 22wy 232 v Fod 23 minlg &
TR AR AR 3A3RE figlo] SolEAN
AT o] =t ofF WA W EE stoly
B E 2ok Aotk slol¥ miEh|Eol= thEA o
2 OAPEAURC] Ao Zlo] Algmax depth), 2AFEAL
o) 2] Leeg Fiey] Qi FH 1T} 7pAof o Fa
Hlo18] 4(min sample split), AT 2F =0
Z(max leaf nodes), FZ L EoA i 7RIS 1185
doJE]9] 4min weight fraction leaf) 5°] 3Jt}. Figure
4= nijefule Halo] Tt oxjo| sloju] mh]E F Xy
Zolo] wE 45 Wl YeRdch

H39| 52 =07 {8l stold mhEE 24sk=

170



Validation error

0.650

—e— Test scores

— e+~ Validation scores

0.675

0.700

0.725

0.750

0.775

0.800

0 5 10 15 20 25 30 35 40
Maximum denth

Figure 4. Example of variation based on hyper-parmeter of max

depth
CoRl HpiEo] ZAfRIC) g £ HT WHe BE A9
o] 52 Tefsto] H2lo) sletolelg F Zlo] 7Fg £4
gk @A o A7kE-Beld Aokow Brlssic meby
e ZeAE To] tiEARl sjoju miEfilE ol 7RIS
Mt o ko] 77he A4t ¥ RA9) B 54
WY ZHAEES 2H3l6l) Figure 5+ 243t 7PgolA
2o Jeol Esi e WS ARt ol 22s}

L 503] vkEsl o BHE 314 203] F4t JL7HEE
’F52] #aprt glom of SE7to] vehd stolu wieti]E 7}
F&fsite ofARE AR fokselal Q] gk %

SR

o] AAFQl AL A= golg AL 80.01%,
ROC-AUC 84.2%% ===3itt JEE4da] A4 &
TFEER BEL AtFog ko 59 vERitt 7
U AZist A4 Aisflel Belrt Bgo] A4 At o £
2o FHEjojof = SHof BN 717} Erkl
st

H

Ik

olA
SR

51 5
Lk 5= Bl e
A | 9FS 1A= EF 5
53l Figure 58} Zo| AIZ3IS3IH:
&t MDIOA E4 8% 9= d14(diagnose)2t
BAF Bolinjured body parts) 5-°0% ZF E49] AR} 119
(box ploty& AHEH, S median)o] HIS=1L 9%
o] HAP} - Alet A4S & &= Sltk SEAINE SEA2] MDAS
ARERT FR TS HH WAL Ao R A1 Ara B4

39]0] St oIk MDIS} th2A| 2 4L & 4 ik

=Y

3

ZEol

2
o

o 0

=
=

off T
L M
gy

32 A1g3le] o
2 % 7 71

P

2
e

L

tlo r

Mean-Decrease Impurity

0.4

“;*é*i;;+;;¢é44ééé;

0.0

Mean-Decrease Accuracy

0.100 ==
0.075 =
0.050
0.025
=] ""-'-i-
- = --+-- —-— e
0000 ="V - =
O O T £ o0 0o » T ©®© = FEF o ¥ c g v o
58 25 884% T8 E 528 F56%8 £8
tP 2% 25 22 28 3 £E§ E5 0 23
> c a2 =t 5§ 2 @aT@ ©® a O T & g o
c c D o S 9 ¢ & =
g 2 3 8 § & o EEE'S&OSmfﬁ
2 8 @ E x O 2 90 o9 2 §x ¥ 5 T o
E 20 >0 o 9 £ £ s S & i
S B | % ¢ 35 5 £33 2§
Og g s 2 ¢ o 8 F 2
3 5 = E§2<% =)
) o
=) g
S

Figure 5. Comparison of feature importances between MDI
and MDA
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