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Classification of Elevator Failure Using The Analysis of Failure
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“Dept. of Industrial & Information Systems Engineering, Chonbuk National University

Abstract

An accident related with elevators can cause death or serious injury of operators or passengers. This kind of
a fatal accident is due to a failure of elevator. The reduction of failures of elevators is important to reduce the
occurrence of elevator accident. Thus, this paper presents the results of analysis for the failure of elevators
using the failure data of elevator. The results of analysis can be used to make a maintenance process of
elevators.
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[Figure 1]The procedure of the study
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{(Table 1> Sub-categories of Machine Room(A) for

failure classification
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{(Table 2) Sub-categories of Car inside(B) for
failure classification
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{(Table 3> Sub—categories of Car door(C) for

failure classification

{Table 7> Sub-categories of Landing button(G) for
failure classification
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failure classification
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{(Table 6) Sub-categories of Landing door(F) for

failure classification
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[Figure 2]The entire failure reports of elevator
manufacturer "7} and related maintenance company
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{Table 10) The entire and serious failure reports
of elevator manufacturer "7} and related
maintenance company
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[Figure 3]The entire failure reports of elevator
manufacturer "W}’ and related maintenance company
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[Figure 4]Failure components in the main category
by the manufacturer

o ZF diERel &9 SEF @EEel dsk
Azl w2 H7Ade] UEAE Lok flske
WAREAE AT el o Rl EAs)
= e A~Hell wiste] Z42be] ol £33 F
7 o@EE g A NEE AlzAbeh dudel e
Ae dotrr] A% Aow Zb waREMel fod A
W5 qokshd  (Table 14) o 2t =, $4=, &%
Tof, MES AT 5/ v PN FEF
=9 3 2 NETE AzAl] weh zolzh glrkal
& g 3= AoR yehbth web axkid Ay 5
HAol FoId FHS0] Hote] TEFZEES] wAt
4 AaE aoker|= gk

A6(9.1%) =o = A ko] 7
g fAe FEe UV Azt A
A ATE A5 A8 A2 o7 WSt ‘4 Az
3|ALe] A§- wAEAY A= A5, A6, A8 o2 1Y
sith FEAOE Aoyt o] thE FEIL
ARk Ao o g vFS AAsta ok

{Table 15) Cross table of Chi-square test for
sub-category in Machine room(A) by manufacturers

714
AO|AT| A2 |A3|Ad] AS | A6 | AT | A8

A

7}82869262483709(7495

1.6|57]139]04|12 301 | 75 |00 |19.6| 100

20067191100 84|15 | 8 |%H|126

21|52|71100/00]|680| 97 | 06|73 | 100

H[H|160| 2 | 6 |1,122]| 162 | 8 |191 (1,781

T
o (B R e R T

F& 7 AEHE 9 SEHE BL®35S%), h 22
|

b 2912 B2(101%) o2 vl AlzApd 1
<Table 14>P-values of Chi-square test for each kAol 71 e A9 HEe UL W AZRIA
sub-category within the main categories = Bl, B2 A5G 7 AlE € SEHE 327g0]
e FEugEng dgdes B vsS AX|skal
o =5+ ol A& 3 | A% | P-value 91},
71 A A 113.555° 8 .000
. 35,6934 9 000 <bTable 16> Qro(s:s téblédoiBC;h;squarif test for
sub—category 1 Car inside manufacturers
T ol 12.978° 3 005 o i Y
7
a 4 -
719 15.320 1 .000 BO Bl B2 A
THE 1.707° 4 789 ) Hl = 1 399 25 348
7
Ao 1.8267 1 177 % 0.3 92.5 7.2 100
SHAHE 45.143% 2 .000 0 = 5 56 18 79
JE 3.300% 4 509 % 6.3 70.9 22.8 100
) W= 6 378 43 427
A -
AZSAPER 717 ] SRR FE 9 g AA %] 14 | 885 | 101 | 100

Age] 594 =AM s ﬂ‘},{‘—ﬂ% PARNE!
AzApER FEFIEe
Aot ZIA A agE Aol 7W o 9x]9]
Aojdt CP A5(63.0%), 1 IMEA8(10.7%), %571




216 77 T4 Ad BNE B

1
rSL’

IFEF

A9 E-49 3

o] Rxzo glwo] AR C233.8%), 7Heo] SIHE

2 w9l WE C0(245%), 2R Al

C3(22.9%) o2 WAYSIATE AFAPE aakago] 7}

A e 9|9 BEL UL Y A|Z3|AE= €2, 09l

Al S AlzSAPE A g Mgk St
U Bl Hesteiof sirk

{Table 17) Cross table of Chi-square test for
sub—category in Car door(C) by manufacturers

Aasty

A

c | A cz2 | G

\ W% | 184 | 108 | 214 | 169 | 675

7
% 213 | 160 | 317 | 250 | 100
g W% | 189 | 179 | 301 | 180 | 849
% 223 | 211 | B5 | 212 | 100

W% | 373 | 287 | 515 | 349 | 1,54
Kk

AA% | 245 | 188 | 338 | 229 | 100

AZSAPE FER
W4 241 98 WARAS AT AT (Table 1

4 we 949
SEe EAEAN DImP, A 9
DO MAsdrh Az 1ol 7h
A e ixe] BES 7)Y AZEARE DI, Dool
A sl 28% 448 Ued 45How 44

) sfelof wel,

{Table 18> Cross table of Chi-square test for
sub—category in Car above(D) by manufacturers

7 (]
H A
DO D1

2 HlE 12 76 83
% 136 86.4 100

0 Qs 36 55 91
% 396 60.4 100

. W= 48 131 179

A

A % 268 732 100

AZSAPE SRR Buel SEWE
O mYy AR 9R wARAe

(Table 19y ¢} Zt} SEHECNA o] 7}
1o f1A9 BES S EARS GLTT.220)9 57w
PCBEE= GO(203%)co= ¥HAsith  AlxApd

i &2

el 4 we 9N RES o Az
A GL GO Bol wAska ddrk RE EFaAw
st AN ANF FA et D ashh

<Table 19>Cross table of Chi-square test for
sub—category in Landing button(G) by manufacturers

SANE e
GO Gl G2
| Hl e 104 397 4 505
7
% 20.6 78.6 0.8 100
. Hl & 15 56 11 32
% 18.3 68.3 134 100
= 119 453 15 587
A
AA % | 20.3 1.2 2.6 100
ol BAANE FHY RFREE wPLAE
of AzA] wet Aol7t Y= Aoz vehon], &
A2, Yol NES AR 5 EF IR F
5 G50 0 g w NE o) Azl we
Aol7k i Ao hEhgeh. olefd AEAL L 573
7] AR YANE g B X EE FE o)
g Aol FAuF FgeIN FLE AR} B Ao

ot

7] T R/ SRR/ AERE TEste]
QFFH PR A3S mefstal, AxA 9
ARFIApER ago] gol wAshs AA7E AlEAL
of wet Apol7t Y=AE Uobrr] 91 HHAd AL
& fldl wAEAE AAslth 2AA R
of e LA EC] AZAL whEh zhelzt gl A
o7 yekow], SR, $4E0, JES AT 5
HEF el T ool whe a2y e



J. Korea Saf. Manag. Sci. Vol. 16 No. 3 September 2014
http://dx.doi.org/10.12812/ksms.2014.16.3.209

ISSN 1229-6783(Print) 217
ISSN 2283-1484(Online)

¥

A AzA] W Folzt ek & 4
R,

%0,
rlr
po)
o
frt

olglgt T4 g Xl wig 24 A= S
7] ARG Azake] Rl QoA 577 AFAPE
EA4E wkgsh] s VAR R 8o RN 57
719] 14 BAES A F S Fe= Vs
o 7] 17 AAhE A7) e 23 Alals
Ut 57471 QbdAaLe] ok w9l ZhAol 7]ojdt
T S Ao Tigigitt wels 77 R A
s A7 FAEST BZo el &8str] flgh
AT AlgEoof gt
5. References
[1] Trouble Accident Statistics Korea Elevator

Safety Institute

[2] Sin-Hong Kang(1939), “A Study on Safety
Control Measures and The Realities of Safety
Management System in Elevators in Korea.”
Master’s thesis,

[3] Don-Ku Choi(1995), “A Study on Elevator Safety
Management System.” Master’s thesis, Kon Kuk
University,

[4] Gi-Heung Choi(2007), "Analysis on Safety
Management of Elevator.” Korea Society of
Safety, No. 22

[5] Yun-Yong Kim(2010), “A Study on the Lift
safety Mutual
Recognition countries.”

certificate  system  against

Agreement
Korea Polytechnic University

[6] Sa-Dong Kim(1989), "A Study on the Safety
Control for Elevators in High-rise Apartment

Installation

between

Houses."Lighting and  Electrical
Engineers. Vol3, no2

[7] Sun-Geol Kwon(1997), "A study on the
establishment of safety and security for an
elevator accident protection.” Master's thesis,
Hanyang University

[8] Yu-Seong Yun, Oh-Heon Kwon(2002), "Accident
Prevention Counterplen of the Elevator for the
Passenger.” Industrial Safety Research, 17, No. 2

[9] Hee-Woo Lee(2003), "A study on the Prevention
from lift accidents using the ISO/TS
14798(Risk  Analysis Methodology).” Master’s
thesis, Seoul National University,

[10] Jong-Chul Lee(2005), "Traditional risk factors
and safety improvements elevator.”
Elevator Safety Institute of Technology,

[11] Kyu-Rok Chung(2007), “A Study on Causes of
Elevator Accidents and Improvement of Safety
Management System.” Master’'s thesis, Seoul

Graduate  School  of

Korea

National ~— University
Industry,

[12] Korea Elevator Safety Institute(2008), "elevator
repair status and analyze the relationship
between thinking and research.”

[13] Ho-Jung Ryu(2011), "A Study on Management
System Based on Analysis of
Accident.” Master’'s thesis.
Science and Technology, Seoul,

[14] Doo-1Ik Son, Jae-Suk Park(2003), "Evaluation of
Replace period and Useful lifetime of the Wire
ropes for the Passenger’s Elevator,”
Occupational Safety and Medicine, 18: 35-38,

[15] Ki-Hyun Kim, Jae-Chul Kim(2006), “The Study
of Measurement and Performance Evaluation for

Elevator
University  of

Elevator Equipment by Instantaneous Power
Quality,” Lighting and Electrical Installation
Engineers, Vol 20, No5: 42-48

[16] Won-Hak Hong(2010), "Using image recognition
and EID Elevator Safety Institute and security
systems for the development of crime
prevention,” dissertation, University of Ulsan,

[17] Ki-Hyun Kim, Sun-Bae Bang, Chong-Min Kim,
Kwang-Su Hwang(2005), "Analysis for Fault
and Malfunction of the Elevator for the
Passenger.” Iluminating and Electrical Installa
tion Engineers,

[18] Ki-Hyun Kim, Sun-Bae Bang, Chong-Min Kim,
Suk-Myong Bae, Jae-Chul Kim(2006), “The
Cause Analysis and Research of Malfunction for
Elevator Equipment of the Apartment House,”
Lighting and Electrical Installation Engineers,
Volume 20, No. 4.

[19] Hae-Jin Jeon(2007), "elevator malfunctions and
study the relationship between structure and
maintenance,” Korea Society elevator,

[20] Gi-Young Gwak(2011), "Business Statistics
Analysis — IBM SPSS STATISTICS utilization,”
gyeongmunsa Seoul,186-191,



218

<7471 13 AtE #4445 §8 1FEF

oY
a8
o
ox,
o
ol

st 4

A 2 A2 A

Fis e A e Eeet o P
AL S k] el A AAL, Bt
AFE FSsEoH, Al A5
gl 4l E st wrR AJAF

olty. WAlEolE:E= AHP, the
2AVAA DEA, AE# o)A
Rdg Solw, 53], 2kdEst
o]Ze] 4 &8 WS V%

ojaL it

5 A BRI ERE 17 66414 5

s
£
Aol

T

et 7 A gstlol A stk

L.

A5 Addshn Agdvek 7]
ar
[

stbh FesrdrIobd vel el

; A2} 5o,

AL AFA] G AR A 145(F9%)



