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Abstract

The number of elevators in Korea has surpassed 700,000 units in 2019, which is the 8th in the world
by number of installed units and 3rd in the world by new units. The word 'lift' is a representative word,
and the category includes elevators, escalators, dumb waiters, and moving walks. Those who live in the city
will experience using elevators once or twice a day, and these elevators are becoming an indispensable means
of transportation when using high—rise apartments or subways.

However, such a convenient elevator also has a lot of risks that threaten the safety of the user and
actually cause many accidents every year. In particular, escalators (including moving walks), which account
for as little as 5% of all elevators, account for 70% of all elevator accidents. According to Heinrich's chain
of thought theory, accidents are caused by a combination of factors, which are divided into five stages:
Stage 1: Genetic Factors and Social Environment, Stage 2: Individual Defects, Stage 3: Unsafe behavior
and Unsafe conditions, Stage 4: Accident, Stage 5: Injury. Heinrich said that three of these five phases,
unsafe behavior and unsafe conditions, require safety management and efforts to prevent accidents. In
escalator accidents, the analysis of accident cases that have occurred so far will be related to unsafe
behaviors and unsafe conditions, and the effective management of these causes of accidents will enable
safer and more convenient use of escalators.

This study analyzed accident cases of elevator users, focusing on escalator accidents over the last 10
years (2010 ~ 2019), and safety management to prevent safety accidents of elevator users by analyzing
the behavior of actual users and questionnaires of experts in related fields. The method was studied.
Keywords : Safety Culture, Elevator Safety, Escalator accident prevention, Data analysis
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[Figure 1] Safety Accident Prevention Model
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<Table 2> Installation Ratio by Building Use

Building use Total |Elevators.e |[Escalator.e (%) | Wheelchair.

Apartment | 387,618 | 386,214 | 1,161 | 3.33| 243
Nelg}fi’gho"d 109,813 | 107,420 | 2,066 |592| 327
Sales 28127 | 10,944 |16,989 [48.72] 194

Transportation | 13,690 5,007 8,207 [23.53 476

Business facility| 40,185 | 37,612 2,154 16.18 419

Accommodation| 20,287 19,637 608 1.74 42

Education /

Welfare 39,446 38,153 294 | 0.84 999

Culture rally | 9,027 7,108 1,608 | 4.61 311

Medical facility | 12,060 | 11,303 677 | 1.94 80

Factory 28,993 | 28,481 446 | 1.28 66

etc 20,713 | 19,368 663 |1.90 682
Total 709,959 | 671,247 34,873 3,839
Ratio (%) 100.00 94.55 491 0.54
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A oﬂ %ﬂﬂﬂollﬂ = 4.91% £ XJ]O]EL—LE 0.54% ] Year Total Elevators.e | Escalator.e | Wheelchair.
&e APASHL 9tk <Table 1> Before'10 | 972 452 503 17
‘11 105 22 83 0
<Table 1> Elevator Installation Status 12 142 27 114 1
Year Total Elevators.e | Escalator.e | Wheelchair. ‘13 92 30 62 0
Before’10 373,423 351,537 20,430 1,456 ‘14 75 24 51 0
‘11 26,979 25,040 1,752 187 15 65 29 36 0
12 29,109 27,256 1,654 199 6 5 9 21 2
13 30,302 | 28,853 1,248 201 17 29 18 10 !
‘14 34,941 33,115 1,597 229 18 23 10 13 0
‘15 38,234 36,687 1,308 239 19 75 10 3 1
‘16 45,104 42,872 1,983 249 Towal 1623 71 927 >
:17 18,802 46,536 1,947 319 Ratio (%) 100.00 41.52 57.12 1.36
18 50,461 48,320 1,776 365
‘19 32,604 31,031 1,178 395
Total 709,959 671,247 34,873 3,839 <Table 4> Cause of accident by type of elevator
Ratio (%) 100.00 94.55 491 0.54 Cause Total (%) |Elevators.|Escalator. (%) | Wheelchair.
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of~ZelolE] 52 \‘41?% o AakEe] ol 22 M o9006e | 53 | 23454 3
=02 A Management
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oleigt o nFwofEl = W ol gAke] Helet aE Manufacturing | 14(1.88) | 8 6(1.18) 0
o2 AREE L QLo He] 737] Ak Al 2 ete 11652 | 36 5(0.98) 0
BAAEE B 1 AT WI=rt A 57371 AN Total (10years) | 742(100) | 231 | 506(100) 5
Zoll 5RYEOIE & vA= o] s A /)%
STRHERE w2 215 & vk <Table 3> A o)E] Abmgelel o] &k 5067 i3 AF
AA| 5747] ALl o] SIS 71.15%2] Bl mfgE B3 A3} A% (4077,80.43%)>719 (69



48 2z oleo]§At At S g A

22 ko] B A7 TR

71,13.63%)>71€H3071,5.92%) ¢ 37HA 2 B7E -+
Aom Aw wAEAAlr) b 2 8)ES 2H|

ATAtare] 29 71719 44 9 A= de] 44 &
Nxdgole] GA| 7} AJolAY BIHE - Ao 5 o}
2 olsEAde T, 18 7o #HE dE T VIE
doloz FA= e o]2sk ofg] Yglef| o3t Al
o] g oxddely o)A A= dS Fi g3
gk o] 4xp7F A2 |71tk Alanis Adds] A7 e
=2 A7

3.2 o] A+ P 4

Ak BAE 538 Andel 5 01]*74 dlolE] o]-&
2} 2alol] tjg n)Fo] e 2L sletelaa A @gel
A o822 o] § AHE Alsk] 2l “74 H|Fol =
< @ g zolu Aletd o] 5o Aol AAgAES
o] &3t #EAE)S Akt

olxZely o] gat FejvkEE 918 2019912€~
202019714 713k B2t 2 1ol Sl ol
ole] HAn]Fo] 2 P&} Ashdd S FHoR
o] &HHE TN WL AluAtlEA S FEl e

A ARRE vl o R 58 fdecls FHoR Tzl
A~ 7Sk WA o7 s o o8}
Aol FHel Mae PA% Letslslt

AGRIAE GHE Ao Jeid du)
‘2717) ebd-2-3) gl Falof| B3l -2 1 (A kAR
A A12019-30% AHN7 2019 3.28.) Al18zef|
e ool B T o] 8k FREARY
13855 Frarste] A3 e] 5474 o] 8419 Bes
WalebA] ko mhE B Sl AELIddE, 719919
T, 7RI @RS 3 FEom FAdskel Felstkal
o} [1]

<Table 5> User Behavior Analysis(1)
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User Behavior Analysis(2)

[Figure 2] User Behavior Analysis(2)

5 WAE T F 3,063 vl o]t A
A3 B AARREAS FEl HAE s > 7]
> 71ef Abare] B =S} fAFeE A Bl g
I A= Ao =P T 65.10%, 7198
5 10.19%, 123l 718} 9188+ 3.13% o]t
<Table 6>

o

<Table 6> Accident Case Analysis and Comparison of
Observation Results

Place
Cause | Total ("8,%) Type ;
Sopping | Subway
Run 148 47 101
Falling list 1,994 Walk 441 61 380
e (65.10)

No Gripping | 1,405 164 1,241

Outide Yellow| 167 46 121

. 312 :
Jam list 10.19) Stick out 69 27 42
Lean on 76 29 47
etc risk | 96(3.13) etc 96 31 65
Sale | 661(21.58) Safe 661 | 114 | 547
Behavior

Total 3,063(%) - 3,063 | 519 2,544

Division Falling Jam etc. risk
Accident case 80.43% 13.63% 5.92%
Observation case 65.10% 10.19% 3.13%
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<Table 7> Survey Results

Question

1) Important Causes of Escalator Accidents?
@ User problem 153(84.5%)

@ Manufacturing problem 9(5.0%)

@ Management problem 10(5.5%)

@ Legal system problem 9(5.0%)

® Social problem 0(0.0%)

2) Feel dangerous about the behavior of users?
@ Not very 9(5.0%)

@ Not like that 9(5.0%)

@ generally 0(0.0%)

@ Yes 81(44.7%)

® It really is 82(45.3%)

3) Most important causes of risk behavior?
(D User personal situation 9(5.0%)

@ User safety awareness 154 (85.0%)

@ Social safety culture 18(10.0%)

@ Legal institutional deficiency 0(0.0%)
® Lack of technology 0(0.0%)

4) Increased elderly cause of accidents?
@ Not very 9(5.0%)

@ Not like that 45(24.8%)

@ generally 54(29.8%)

@ Yes 46(25.4%)

® It really is 27(15.0%)

5) The role of parents in preventing children’ s accidents?
@ Not very 0(0.0%)

@ Not like that 9(5.0%)

@ generally 10(5.5%)

@ Yes 36(19.8%)

® It really is 126(69.7%)
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