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A study on safety management measures for accident prevention
through user error analysis among elevator accident cases
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Abstract Recently, South Korea has become the eighth country globally to have elevators. However,
elevator breakdowns and accidents are constantly occurring, and the number of occurrences has been
increasing since 2019. Furthermore, victims of elevator accidents are mostly general users, and the
degree of damage is very high to serious injury or death. Hence, this study suggests safety management
precautions to prevent accidents caused by such general user damage. As a research method, prevention
keywords for each accident case were derived through accident type and case analysis for the most
prevalent cause of user negligence. The results of this analysis were used to develop a questionnaire to
suggest preventive measures in each viewpoint. This suggestion was developed by a comprehensive
analysis of survey results on the cause of incomplete behavior causing general user error. In addition,
the maintenance management status by the elevator safety manager (building manager) and installation
and maintenance personnel was also used in arriving at the suggestion. In essence, this study is expected
to contribute to the education in safe elevator use, development of improved systems and management
measures, and establishment of correct elevator safety policies by the government.
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Fig. 1. Status by type of elevator[1]
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Fig. 2. A graph of elevator accident statistics[2]
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Fig. 3. Elevator accident status
(by victim category)
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Fig. 4. Elevator accident status
(by degree of damage)
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Table 1. Status of critical failures by year/typel5I]
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Yo | creators | 2 ramber o rumber of Tumber of umber o resaue teams
@ses ratio @ses ratio cases ratio cases ratio dispatched
2008 382,146 1587 1,567 987% 19 1.2% 1 0.1% 0 0% 7866
2009 404,220 794 7 978% n 14% 6 08% 0 0% 7518
2010 424201 3460 3421 989% 35 1.0% 4 0.1% 0 o6 9138
2011 446,07 4742 467 985% 63 13% 8 02% J o6 11959
2012 471 403 3680 3,621 982% 61 1% 7 0.2% 0 0% 12521
2013 496,450 2564 2,507 978% 45 1.8% 6 02% 6 0.2% 13623
2014 526,676 2503 2428 970% 59 24% 13 05% 3 0.1%6 15100
2215 558,406 1323 1,29 982% 19 14% 5 04% J o6 15716
2016 508,480 139 1,373 981% 18 13% 7 05% 1 0.1% 20481
2017 641,435 7o 691 973% 10 14% 9 13% J 0% 24041
2018 683,641 2134 2,093 981% 30 14% 8 04% 3 0.1%6 27584
22019 718,795 8256 8,052 975% 176 21% 23 03% 5 0.1% 24571
2020 749 345 17,450 17,031 976% 401 23% 10 0.1% 8 0.0% 21,006
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Table 2. Current status of accidents by cause[6]
R T s vl ensd == R I
15-20 | 311 154 3 2 18 5 13
(o] 2ol |o5pg | 257 57 37 8 08 8
% 100 506 9.8 6.7 17.8 18 133
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Fig. 5. Detailed classification of user negligence
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respondents from the survey on elevator
use
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Other(No separate promotion, Not
applicable)

Unknown(No system exists) [N 2+
Notified(Promoted) N

Notified to buidling manger | 7
No single data exists [N s

Owns data [

» » 0

Fig. 16. Data management response results of
respondents(Managers) from the survey
on elevator use
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Over 4weeks [
Within 4 weeks I
Within 2-3 weeks [N ::
Within 1 week [ ::

Spare component(extra component) exists [ ¢

)

Fig. 17. Response results of time required to
request defective parts of respondents
(Managers) from the survey on elevator
use

577] FEjat oA 2o Sk e 5771
S 1 9 ARE oelr] S8l sk M 2 2
A 37HA] olAfel el ERlst F8 37 AdEE o]
£ IH(S29] BLHS BB) 334, T F719 &
718HE A2 PHRE 1A A7) X4 B) 204, HE
g B 199, AERAY ol 8AE A3t o83
Ty 4 38 &5 B2 187, AETRe A4 T

w9l 1871 59 Aol 10w o] % 0]87 314
(5719) BT WE)o] b B AE HlEE A5t
Fch(Fig. 18).
Other{Carelessness of building manager and etc) [N 6
Extended period i
f safety component because of
Lack of technical manual for trouble shooting NN 13
Lack of component provision I 11
Lack of worker skill  [NEEG_—_—_—_— 12
Lack of expert  NEEG_G— 19
g e and ey — 15
glige jior by passenger) 34

Fig. 18. Response results of failure and accident
prevention problem of respondents
(Managers) from the survey on elevator
use
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Preventive measure on user's side (Short term compliance)

Prohibited on car and small cargo use ather than passenger elevator use
(Prediction of accident rate reduction below 15 %)
Wamnﬁ after rescue request via emergency call, not voluntary action(escape by
aneself), in case of passenger trapped in elevat itor
(Prediction of accident rate reduction below 12 %)
3 | Transportation deceleration and caution prior to boarding
(Prediction of accident rate reduction below 12 %)
Holding pet when boarding
(Prediction of accident rale reduction below 11 %)
Compliance with fight rules for use
(Prediction of accident rate reduction below 11 %)
g | Prohibition of impellent boarding while door c\osmg
(Frediction of accident rale reduction below 4 %
7 | Prohibition on elevator in case of fire and prompt escape through emergeney staircase
(Prediction of accident rate reduction below 4 %)
Fescue call to guardian or manager for the seniar, disabled, and children when needed
(Prediction of accident rate reduction below 4 %
Preventive measure on elevator manager's (building
manager—i e personnel) side (Short-mid term compliance)
1 | The right rules for use of elevator via campaign(promotion} is needed to establish
viable "elevator use
- | Bafely management anplisd with building specifics, such as nofificatian to User in
regard to yearly major accident case data
Prompt external rescue reguest to maintenance persannel and certified bullding
3 manager ‘with rescue training in case of passenger trapped in elevator and prahibition
an_voluntary rescue
Transportation deceleration point where transporiaton medurbicycle and electic
wheelchair etc) may reach and warning alert systemn reguired
Motfication of user negllgence accident and right rules of Use wia elevator LCD and
speaker in building during service hours
g |!n case of fire, announcement of how to evacuate through emergency staircase and
direct user escape suppon

Management of standard poster in rules for use and replacement of old poster inside
and autside of elevator

r

=

o

@

IS

o

~

Comprehensive preventive measure (long term compliance)

Establishing syslam of the right rules for use of elevator via campaign(promotion) by
major facility fype
2 Establishing institutional strategy of notification to user and manager in regard to
yearly major accident case data
3 | Bystem required to alert the right exiemal rescue methodiban on valuntary action)
interconnected with operation failure in case passenger trapped in elevator
Provsion of regular visual safety training and promotional material using LCD applied
with the decent society trend in addition o standard poster in rules for use by public
enterprise
5 | Improvement in manager training effectiveness by colaborative compulsory education
amaong managing subjects(building manager and maintenance personnel) of user facility
SUict management supervision in_excess of the number of e\evalnr examination per
person and company penalty fo confirm high uality

IS

o

Fig. 19. precautionary measures
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