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Abstract

Korea’s elevator industry is one of the world’s eighth—largest industrial sectors and the third largest in
the world by new installations. This year, the number of elevators has exceeded 700,000, and the number
of new installations is 30,000—40,000 every year. However, the news of elevator—related accidents is
reported continuously through the media and the accident rate is not decreasing. In particular, among
the recent accidents related to elevators, accidents related to elevator workers are increasing, causing
social problems. This year, the National Assembly’s Environmental Labor Relations Commission’s National
Auditors lost five lives a year and 12 elevator workers were killed in fall and stenosis accidents during the
installation, maintenance and replacement of the elevators for about two years since 2018. It took place to
adopt the representatives of four domestic elevator companies as witnesses. An elevator worker is a
collective term for workers involved in the design, manufacturing, installation, replacement, maintenance,
inspection, management, and supervision related to the elevator industry, and the related accidents are
called elevator worker accidents. Analysis of elevator—related accidents in the past has shown that the
fault of the user accounted for 70% of the total, and the fault of the worker accounted for about 2.5%, and
the accident occurred to the user or the user due to carelessness of the worker during the lift—related
work. Currently, elevator—related accidents are reported by the Korea Elevator Safety Agency under
Article 48 of the Elevator Safety Management Act under the Ministry of Interior and Safety. If deemed
necessary for the prevention and prevention of recurrence of an elevator accident, the cause and condition
of the elevator accident may be investigated. However, the current draft law is limited only to elevators
after installation inspection, and is separated from the Ministry of Employment and Labor’s data on
accidents occurring in the manufacturing and installation stages related to the elevator industry. This study
analyzes the recent safety accidents of elevator workers and prepares safety measures to prevent them
through the risk analysis, and also draws out the problems and improvements of the current elevator
worker accident investigation to find the elevator worker accident rate that is on the increase trend.
Keywords : Elevator worker, Elevator safety, Escalator accident prevention, Data analysis

1.4 & = TORME Folalar At i sfrbet 3~4rt
& 7153kl Q= Aotk [1] sAIRE 7471w AbaL

277 e AT o] ARslhs EXJo) e e A Eatc ho b i AR TR LA 1A <
QoL Mxjo]F ST ARJFoEE glo] Aol n)x] & EolEA @Al gl ddolth 53 H BAE AL
= oJfo] A7) ek} Sguet 277 4E 20199 7] NE 7] B T A7 1AA BEARLE S

TCorresponding Author Beom—Sang Kim, Korea Elevator Safety Agency, Seongan—ro 163, Gadong—gu, Seoul, E—mail: kbs4550@koelsa.or.kr
Received: April 20, 2020; Revision Received: June 17, 2020; Accepted: June 17, 2020



24 73713497 FAALLAEE A% RdL A

A et

29394 9

shal Qlo] AlglA o & & FA|E o7|A1F] L QiTh AWt
(2019¥) =53] 352 es] 7 7AbelA = A%t 5
WA EaS ¢l 20180l F oF 2zt 5] AR
T 0ATA T 1290 SA71AYAE 2 W F 3 AL
12 ™ g8 = tEAQ 57471719 478412 of
XE FR1oE A= U7kA] HojFit.
SN AAARE A7 A A AxE, A
A-wA, A2 AARAA, A Sl el
AP A ES Bk gnloln 18} v At
IE F771ARIAL Akaret gtk 71 ERke] ST AL
IE A B o] gx At AL T0% EE
X} 2=}y A= 2.5% FEo) vju)dk vlE5S
] RO} APTALAL 132 AT Ao R Fom &
7371 A Z]IA] 2 REe] He) o] ﬂﬂ Ho) = ol g
Aol Al WS Az FAAEo] QI [2
AA| 77] I Abale BB *Fo} 5737
Pl 7B (o]t 5P) #4830
olal] Abal WA 771 AR FARNE] Bl v,
7371 Apare] A WA g oks: flsto] F o}t}
S Aol 5771 Arare] Al 9 A9 Tl %
&g fr AT} SEAIRE A3 SoPHL- AX AL 01
l of tf AG== Aol o] $7714 Y
Az 2 AR dAloA] AR ARare]] gt 28
5—‘% 259} FREE o] 771 AAAL Abarel] thet AA 2]
L ARIEA F2] ofelwe] Slvt. gk 2018+ 3¢ e}t
H AW 7Y o dellis 2 d Bt T AL AL gido]
LS E Q] S o] 8AE AU A= T
° 2 AgtEo] glo} Aol T3t AlarEAl= R o
A7) ol it AAR SA7IAGA; Akl ol
o] Sgolu ApgAtaro|H AP AFTRe] 7] At
JABNE Egsithd A7t S<Eoletar hkEct
R 4\_71-7]%?3 ;q_ o}x%/\} = o:’ﬂbﬂ-é]—7] 23 &
71442 AbakE el sl 544 A8k, 184
A7 S olﬁ 3l AFAZA] A4S skl e, AEA
7okl TAFRE AiAkEe] FAtaLe|
&A}o}oi QPEAARTL WA S A|RFsH Tt
77V QA; At zARe] AR W A S
S7EEAlCl Sl 7712 A B S
2] 74 weke AAskaAl sl

li]
—|~ ol °I>‘

o r°*'
= Zl\i BN o

ro

oY

d0 2 F o Mo
o of
rﬂdi&gl:'
= o2 Y o
O ODJ ﬂllO

2
oft
-
(o3

2
)
=)

2. AYPAT H Q78 24
2.1 ABAT

Seo= 5771 AL 54340l e Al

A57F "ol (37.3%), 719 (25.3%), 9= (18.1%) =
o7 vehton, ZJlEaEs - (30.1%), S8 =
(21.7%), 57371 (15.7%) <o), Atmebgerd i
= P vAdA (30.1%), FHol2] (13.3%), Q9=
WRF12.1%) o2 Vel 5 5737 = Akt
mﬂ A8E Y IA7 T 2381 o), AjH|o]E]

& A= AL QA ot AkRE e 5 glo] =
LH 747 AZQA S A8 195 JH8k ol A
o] st AL FARR TIAE Egsto] Hsiglrtal af

At (5]
Park- 57371 ZAx|Akale] f8s = def, 719, &
T Jojd 7H4, sPge] 7R R BRstn T 73]

Az A ﬂ’\? Z A8o] =& 3AK] AEl Akl F A
W5 ARLEo] & S 7|9, T M Eoks okl
Ak BEg = %%L | 22 AsiAE EAAE.
5 A} sk A S A Abarel e Iy dee
A= Aot dxto]l&x}, AEa A, 57714
AA Y o= FREEo] QIS W X Akare] sk 24
AR FE T flo] =l A7) Alx AR AT A
£o] =2 374K 2016 E] 2018L477}X194 37k
Alal AHEIE BE AL Sl A8 .[6] Kim
552 ATtelA= FEATE Sl 287}*]«] FA9E
LAE EFSIAL o)E ASsh] f18l A7t A zAt
£ 53l S47] A AR LI 24 3071E EES)
Ao 27 27, ke, AL, S, ARAYE 7]
EFe] 6712 st [7]

7] AAZAL o] ST AAAL AR AE AT
B A B4 ARLe A GBI RERDAIRE 57
o] Ht}, Seo 5 olAAHolHN T2 ek =
Ql AREALS F5E 71 HIRE Aol ol ~ZelolE
o] gtef| A A= Afare}l =R19] QIA|eEAlAllEH-
B 7152 Astete] AAAAE nigo R st SA7]o] g
2} QEAARALe] et A5 s ™ [8] Kime o~
Adlole] k¥ WRbel] thigt ATtelA] oA o]E]

olgAt 54 A4S &3 o8t kAT As AAlst
= A]—j/_ 3] Bxlo) o3t 2717] i

7] RS B3

1

TE stk (2]

= o] gARPAAAL]
Eis %17} o OlO* on 53] $A71% /‘b_‘ﬂ%‘)] b
< oxAeolg o]gAtel] thet 77 thEoloN &
71404 i ATE FEdE & —’F Atk

To
=y
2
=
>
1_.
=
M)
r°4'

2.2 d79) 2 29

)
e il S A

714404 QA S $13 At



J. Korea Saf. Manag. Sci. Vol. 22 No. 2 June 2020
http://dx.doi.org/10.12812/ksms.2020.22.2.023

ISSN 1229-6783 (Print) 25
ISSN 2288-1484 (Online)

% 07%‘0&%} Atatol] ot ARl ZAF 2
Ak 5A4E geteidith. 57
72 parel B x} % T 20149~201997H4 63
4o AR ES 277 R bR AT o
&, AT 59 %f:ﬂxkg—% Hlgro 2 slolet. 73712
AAF Abare] thgh Am = AbEARe] o] Yste} Abareld
of thvdell thgt vdag <] UIHM W7 sor Auai
] ool UWOU% WAZIRE] dxE S8l HEE
ALk o] AFES HpE o ® SPSS HIEEAS Ea) 5
7371242 AFgARaLe] =2 37F4] FElQl F= 7190 (3
), T7 SA4= AT gelasit

A, 57871 AFARIREA S Sl steldl 2dA AR
Atatel] tisf 1/dEAS ol 88l 19 4 % Ads
sl oM o] F Fal Akl A s 4SSl SR
A AP FA 0 R SA|R FAdEre] o Afardt
8] T () ol thalii = *P%}—Z =737 -7t
al—Oo}AARL %74] Aty 7Fs7d (R of] rﬂoﬁxt
ORI (171€) —¥IW (370€) EE(67H =&
(1) =A< (1»&01%)21 Tl 4 o}‘ﬂﬁ}.

wpAr O 7 SR A IAE 2] A A; QFdALaLe] o
12S gfetetarat 20199 6€4~1149704 5747104
oA AAleks well s ST A]IAF 2
3898 thto 2 &737)e At e] Rl &=} qF
Abaze] 1Rl AAdAf QbAALAL oS 913t e AT
o] FEow T AEIARE AAIEIS o SPSS
A TR IS gl 24

S771H QA AbaEAl S Q18] AbaAkEREA

o 5 o

K 1o
e
i o

a2

B4, AR S ko R Al RS WL o]

B3] 5771 v ers ANsh] wak 577] A
ol s} o] Al thsl ol:et Hlo] Akt Al o] o]
A3 gz BRI AES) BAE ANt 5779k

A Ay Aok R AN o] S77 2R ek T
A ALES HESI o 1 dHA|9} FAl ol sl F4)8)
o] 7 driREs AjbskeltH Figure 1].

Accident Analysis Model

Accident

Case Analysis
Risk

2. Risk of accident ‘ L assessment

1. Lift accident

3. Worker awareness

Queastionnaire
Analysis

[Figure 1] Accident Analysis Model
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<Table 1> Death before installation inspection

Year Accident Details Dead
Fall Crush Smash (persons)
2014 3 1 - 4
2015 2 - - 2
2016 2 - - 2
2017 1 - - 1
2018 1 1 - 2
2019 1 1 - 2
Sum |10(76.92%) | 3(23.07%) - 13(100%)
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<Table 2> After installation inspection Death

Accident Details
Year | Division Electric Dead
Fall | Crush | Smash (persons)
Shock
2014 | Repair - 3 - - 3
Repair 2 1 1 1
2015 Renewal| 2 - - - 7
Repair 1 2 - -
2016 Renewal| 1 - - - 4
2017 | Repair 1 1 - - 2
2018 Repair - 1 - - 4
Renewal| 2 1 - -
Repair 2 - - -
2019 Renewal| 3 - - - >
Repair 6 8 1 1 25
Sum Renewal| 8 1
Repair : 64.0% Renewal : 36.0%
Fall : 56.0% Crush : 36.0% Smash : 4.0% E-Shock : 4.0%
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<Table 3> Risk matrix (Consequence X Likelihood)
Very
Likelihood| Very Low Low
frequent | usually |. . ..
frequent . ... |incidence |incidence
S (within | (within "
(within 3 month) |6 month) (within | (more
1 month) o o 1 year) | than a
Consequence year)
) 4 3 2 1
Fatalities | 5 10 3
Serious |, 12 8 4
injuries
Minor 15 12 9 6 3
injuries
Sight 1 1 8 6 4 2
injuries
No injury | 1 5 4 3 2 1
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[Figure 2] Risk analysis by Accident type
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<Table 4> Causes of elevator safety accidents

Questions Contents Rank
User problem 1
Technical problem 9

Elevator (product, quality, etc.)
Accidents and | Management problem 3
Causes of Failure | (law, system, etc.)

Worker problem 4
Other 5
Worker safety Worker safety field 1
accident Work method field 2
Necessary Field of technology 3
resear Ch' for | Management field 4
prevention Other 5
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<Table 5> Elevator worker Causes of safety accidents

Questions Contents Rank
Worker problem 1
Problem of work method 2

Causes of Technical problem

Elevator . 3
(product, quality, etc.)

workers

Accidents | Management problem 4
(law, system, etc.)
Other 5
Slip 1

Cause of Violation 2

Unsafe

Behavior Lapes 3
Mistake 4
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