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Abstract :

The number of the lifts installed and used in Korea totals up to 526,676 units as of the end of December 2014, due to the

development and urbanization of this country. Since the lift is one of the convenience facilities and especially a kind of essential
transportation facilities used by a majority of passengers everyday, it is necessarily required to manage the lift safety. Therefore, this
study aims to determine the 5 factors(kinds of lifts, ages of victims, causes of accidents, seasons in accidents, usages of buildings)
affecting the types(caught in, trip over, falling, collision) and the injury levels(death, serious injury, minor injury) of the lift accidents
based on the analysis of the total victims of 1,514 people due to the 1,146 accidents which have occurred for the past 15 years, and to find
the frequency and ratio of each factor in the accidents, and to make a correlation among the factors. As the result of the analysis, it shows
that there exists a statistically significant correlation among the factors.
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Table 1. Accident occurrence state and the average number of accidents based on the kinds of lifts

) ) Number of accidents Number of victims Average number of
Kinds of lifts - - id
Frequency(No.) Ratio(%) Frequency(No.) Ratio(%) accidents
Passenger EL 144 12.6 174 11.5 9.6
Passenger&freight EL 11 0.9 11 0.7 0.7
Emergency EL 51 44 55 3.6 34
Passenger Disabled EL 25 22 37 25 17
elevators
Observation EL 8 0.7 15 1.0 0.5
Bed EL 10 0.9 18 1.2 0.7
Wheelchair lifts 17 1.5 18 1.2 1.1
Moving walk 256 22.3 273 18.0 17.1
Escalators
Escalator 480 419 755 49.9 32.0
Freight EL 42 3.7 52 34 2.8
Freight Car EL 55 48 57 38 37
elevators
Dumbwaiter 47 4.1 49 32 3.1
Total 1,146 100 1,514 100 76.4
Table 2. Types and injury levels of accidents based on the kinds of lifts
Types of accidents(No. of victims) Injury levels(No. of victims)
Kinds of lifts - - - — —— - -
Caught in | Trip over | Falling Collision Others Total Death | Serious injury | Minor injury Total
Passenger elevators 42 36 113 102 35 328 67 161 100 328
Escalators 124 869 17 12 6 1,028 18 655 355 1,028
Freight elevators 37 2 104 11 4 158 77 61 20 158
Total 203 907 234 125 45 1,514 162 877 475 1,514
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Table 3. Frequency of accidents based on the ages of victims and the kinds of lifts

) ) Ages of victims
Kinds of lifts Total
0-13 13-65 65-
Passenger elevators 36 218 74 328
Escalators 173 486 369 1,028
Freight elevators 7 139 12 158
Total 216 843 455 1,514

Table 4. Types and injury levels of accidents based on the ages of victims

o Types of accidents(No. of victims) Injury levels(No. of victims)

Ages of victims - - - — - - —

Caught in | Trip over | Falling Collision Others Total Death Serious Injury | Minor injury Total
0-13 109 75 14 10 8 216 5 126 85 216
13-65 87 449 184 93 30 843 130 426 288 844
65- 7 383 36 22 7 455 27 325 102 454
Total 203 907 234 125 45 1,514 162 877 475 1,514
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Table 5, Types and injury levels of accidents based on the causes of accidents
Types of accidents(No. of victims) Injury levels(No. of victims)
Causes of accidents
Caught in | Trip over | Falling | Collision | Others Total Death | Serious Injury | Minor injury Total

User's mistakes 125 678 117 39 12 971 69 658 244 971
Worker's mistakes 13 1 18 2 6 40 27 13 0 40
Management fault 35 15 69 13 11 143 52 65 26 143
Maintenance
/ Manufacturing fault 30 213 30 71 16 360 14 141 205 360
Total 203 907 234 125 45 1,514 162 877 475 1,514
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Table 6. Frequency of accidents based on the seasons and the kinds of lifts

Kinds of lifts Seasons Total
Spring Summer Autumn Winter
Passenger elevators 91 109 65 63 328
Escalators 252 281 224 271 1,028
Freight elevators 53 31 39 35 158
Total 396 421 328 369 1,514
Table 7. Types and injury levels of accidents based on the seasons
Types of accidents(No. of victims) Injury levels(No. of victims)

Seasons Caught in | Trip over Falling Collision Others Total Death | Serious Injury | Minor injury Total
Spring 36 240 78 32 10 396 50 208 138 396
Summer 103 204 48 47 19 421 41 237 143 421
Autumn 31 211 53 26 7 328 29 185 114 328
Winter 33 252 55 20 9 369 42 247 80 369
Total 203 907 234 125 45 1,514 162 877 475 1,514
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Table 8, Cross—table between the kinds of lifts and the causes of accidents

Causes of accidents
e 2
Classification Management fault Mal\fffi:sf;lgﬁ;e fa/lult User's mistakes | Worker's mistakes xp
Frequency 55(3.6%) 127(8.4%) 119(7.9%) 27(1.8%)
Passenger EL
Expectation 31.0 78.0 2104 8.7
Kinds of | Freight EL Frequency 67(4.4%) 21(1.4%) 61(4.0%) 9(0.6%)
lifts | (including Car EL) Expectation 14.9 37.6 101.3 42 448.551/0.000”
Escalator Frequency 21(1.4%) 212(14.0%) 791(52.2%) 4(0.3%)
(including Moving walk) | Expectation 97.1 244.4 659.3 272
Total 9.4% 23.8% 64.1% 2.6%
Mp<0.01, 1 The cell(8.3%) is a cell which has under-5 expectation.
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Table 9. Cross—table between the Ages and the causes of accidents

Causes of accidents
Classification ; X
Management fault Mamtengnce / User's mistakes Worker's mistakes P
Manufacturing fault
0-13 Frequency 14(0.9%) 15(1.0%) 186(12.3%) 1(0.1%)
Children | Expectation 20.4 51.4 138.5 5.7
Frequency 103(6.8%) 266(17.6%) 439(29.0%) 35(2.3%)
Ages | 13-65 - "
Expectation 79.6 200.4 540.7 22.3 132.580/0.000
65- Frequency 26(1.7%) 79(5.2%) 346(22.9%) 4(0.3%)
Seniors Expectation 43.0 108.2 291.8 12.0
Total 9.4% 23.8% 64.1% 2.6%

Mp<0.01, 0 The cell(0%) is a cell which has under-5 expectation.
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Table 10. Cross—table between the usages of buildings and the causes of accidents

Causes of accidents

Classification ; X/
Management fault Malntene}nce / User's mistakes Worker's mistakes P
Manufacturing fault
20(1.3%) 51(3.4%) 53(3.5%) 13(0.9%)
Apartment
12.9 32.6 87.9 3.6
33(2.2% 9(0.6% 23(1.5% 4(0.3%
Plant and the like (22%) (0.6%) (15%) 03%)
6.5 16.4 443 1.8
25(1.7% 39(2.6% 74(4.9% 7(0.5%
sages Of | Neighborhood living facilty (07%) 2.0%) (49%) O3%) .
uildings 13.7 345 93.0 3.8 264.354/0.000
) ) 20(1.5%) 53(3.5%) 98(6.5%) 11(0.7%)
Culture/Convention/Medical, etc
17.2 433 116.7 4.8
45(3.0%) 208(13.7%) 723(47.8%) 5(0.3%)
Sales/Transportation
92.7 2333 629.2 25.9
Total 9.4% 23.8% 64.1% 2.6%
**p<0.01 , 4 The cell(20.0%) is a cell which has under-5 expectation.
Table 11. Cross—table between seasons and the causes of accidents
Causes of accidents
Classification ; xz/
Management fault Mamtene}nce / User's mistakes Worker's mistakes P
Manufacturing fault
Sori Frequency 42(2.8%) 63(4.2%) 280(18.5%) 11(0.7%)
pring
Expectation 374 94.2 254.0 10.5
Frequency 36(2.4%) 135(8.9%) 239(15.8%) 11(0.7%)
Summer
Expectation 39.8 100.1 270.0 11.1
Seasons "
Frequency 30(2.0%) 76(5.0%) 217(14.3%) 5(0.3%) 32.627/0.000
Autumn
Expectation 31.0 78.0 2104 8.7
Frequency 35(2.3%) 86(5.7%) 235(15.5%) 13(0.9%)
Winter
Expectation 349 87.7 236.7 9.7
Total 9.4% 23.8% 64.1% 2.6%
**p<0.01 , 0 The cell(.0%) is a cell which has under-5 expectation.
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Table 12, Cross—table between seasons and the ages
Ages ,
Classification X/p
0-13 13-65 65-
) Frequency 52(3.4%) 221(14.6%) 123(8.1%)
Spring -
Expectation 56.5 220.5 119.0
Frequency 97(6.4%) 233(15.4%) 91(6.0%)
Summer
Expectation 60.1 2344 126.5
Seasons -
Frequency 47(3.1%) 175(11.6%) 106(7.0%) 59.906/0.000
Autumn
Expectation 46.8 182.6 98.6
) Frequency 20(1.3%) 214(14.1%) 135(8.9%)
Winter
Expectation 52.6 205.5 110.9
Total 30.1% 14.3% 55.7%
*‘p<0.01 , 0 The cell(.0%) is a cell which has under-5 expectation.
Table 13. Cross—table between the ages and types of accidents
Types of accidents
Classification - - L - — X/p
Caught in Trip over Falling Collision Others
0-13 Frequency 109(7.2%) 75(5.0%) 14(0.9%) 10(0.7%) 8(0.5%)
Children | Expectation 29.0 120.4 334 17.8 6.4
A 1365 Frequency 87(5.7%) 449(29.7%) 184(12.2%) 93(6.1%) 30(2.0%)
es - -
¢ Expectation 113.0 505.0 130.3 69.6 25.1 421.230/0.000
65- Frequency 7(0.5%) 383(25.3%) 36(2.4%) 22(1.5%) 7(0.5%)
Seniors | Expectation 61.0 272.6 70.3 37.6 13.5
Total 13.4% 59.9% 15.5% 8.3% 3.0%
Hp<0.01 , 0 The cell(.0%) is a cell which has under-5 expectation.
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