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Abstract

In Korea construction industry, researches are being conducted to reduce the disasters related tower crane due to
the increase of tower crane’s usage and accidents continuously. Although the usage amount of remote control tower
crane has been increasing recently, the research on remote—control tower crane is insufficient. In this study, the
importance ranking of remote control tower crane’s accident factors derived by AHP analysis. AHP questionnaire was
conducted to engineers (or operators) like construction site engineer, construction manager, safety engineer, and tower
crane operator, who have more than 10 years career. The results of AHP analysis reveal that top ranking factor of
remote control tower crane's accident is lifting work for materials. Therefore, the high importance factors should be
managed, and taken the priority measures for reducing the tower crane accidents by using the results of this research.
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Table 1. Literature review related to tower crane accidents

Author Major research subject

Risk analysis of the results of tower crane

Anfzz(l)r(l)sé)[e;] al. accidents using WORM (Workgroup Occupational
Risk Model)
Suggest priority management targets through
Kwon f ) )
(20156 analysis using the tower crane accidents status
and FMEA technique by types
Richard et al. Sugggst a plan to prevent safety acmdent_s by
analyzing cases of tower crane safety accidents
(2001)[7]
and safety procedures
) Propose the safety management plans through
Aviad et al. : ) ) -
(2009)[8] analysis using the importance and priority of
each accident factor through AHP analysis
Safety management data derived through
Cho . ! . o
(20179 analysis using the importance and priority of

each accident factor through AHP analysis

Present the measures to improve safety
Song management by identifying and analyzing types

(2018)[10] of accidents using tower crane major disaster
case analysis and survey
Chi et al. Propose the efficient operation of remote control
(2010)[11] tower crane
) Analysis the importance ranking by accident
Kim and
Kim(2020)[12] factor of the cab—control tower crane has been
presented by AHP analysis.
Kim |dentify and analyze problems based on accident
cases of remote control tower crane and
(2018)[4] .
propose improvement plans
22 HAE 2MF oA HE WH(AHP)

A 474 AEAE(Analytic Hierarchy Process:
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Figure 1. Major parts of remote-control tower crane
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Table 2. Extracting major factors of tower crane’s accidents

Kwon Lifting work/Installation work/Dismantiing
(2015)[6] work/Climb work /Others work
Choi Machine factor/Management
Major (2017)] factor/Installation-Dismantling-Climb
factors in factor/Operation factor
previous
study Song. Installation work/Climbing work/Dismantling
(2018)[10] work/Common
Kim Installation work/Climb work/Tower carne
(2018)[4] operation
Lifting work/Installation work/Dismantiing work/ Climb
Extraction work/Others work/On-site conditions/Process and

factor construction period/Machine factor/Management
factor/Tower came operation/Other

Table 3. Major factors selected of tower crane’s accident

Fist level factor of AHP structure for tower crane’s

No. accident

F1 Dismantling work

F2 Lifting work

F3 Installation work

F4 Prime contractor’'s management
F5 T/C machine

A 5719 A9l 89 7
25719 oF9] 8RS &0 om, &3
109 ol &% o] 9}% ﬁ%ﬂoﬂﬂl S19] QQlof| st
RS AAeloirt. A Wo| Mg 91 7|E0
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AZLE Figure 29} Zth

Table 4. Second level factors of AHP structure

Second level(sub) factors of AHP structure for

First level tower crane’s accident
factor
remote control tower crane
F11 : Poor understanding of risk factors during
Dismantling dismantling process

work(F1) F12 : Bad tightening of bolts
F13 : Low skill level of dismantling workers

F21 : Poor management of lifting objects and
control of surroundings
Lifting F22 : Operator unable to check the weight and
work(F2) specifications of the lifing objects
F23 : Operator cannot be checked wire and sling
rope

F31 : Bad bolting brace/mast/telescopic,
Installation F32 : Failure to comply with safety rules and work
work(F3) guidelines for installation work,

F33 : Insufficient skill in worker installation work

F41 : Inappropriate personnel and equipment
Prime placement,
contractor's  F42 : Poor subcontracting technology management
management by process,
(F4) F45 @ Insufficient safety management of equipment
and personnel

F51 : Equipment aging,

mac;i/nce(%) F52 : Crane operation error or failure,
F53 : Problems of overseas parts procurement
Table 5. AHP questionnaire respondents
Distribution Frequency (%)
(person)
Construction engineer 14 31
) Construction manager(CMr) 10 23
Profession
Safety engineer 10 23
Tower crane operator 10 23
10 years = 20 years 25 57
Careers
more than 20 years 19 43
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Importance of tower crane’s
accidents factor
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Figure 2. AHP structure for tower crane’s accidents
Table 6. Importance ranking of first level(major) factors
Construction Construction ) Tower crane
) Safety engineer Total
Main factor engineer manager operator
Weight Ranking Weight Ranking Weight Ranking Weight Ranking Weight Ranking
Dismantling work 0.390 1 0.116 4 0.123 3 0.050 5 0.170 3
Lifting work 0.296 2 0.094 5 0.577 1 0.091 4 0.264 1
Remote
control Installation work 0.155 3 0.279 2 0.181 2 0.399 1 0.254 2
tower _
crane Prime
contractor’'s 0.086 4 0.219 3 0.092 4 0.185 3 0.146 5
management
T/C machine 0.073 5 0.292 1 0.027 5 0.275 2 0.167 4
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Table 7. Importance ranking of tower crane’s accident factors

First level Second level(sub factor)

Tower crane
operator

Construction  Construction
engineer manager

Safety

) Total
engineer

Wt R Wt R Wt R Wt R Wt R

Poor understanding of risk factors during

' ! 0186 1 0015 15 0039 9 0009 14 0047 12
dismantling process
Dismanting work Bad tightening of bolts 0082 4 0044 11 0032 10 0007 15 0042 13
Low skill level of dismantling workers 0122 3 0057 5 0.051 7 0034 10 0.081 7
Poor management of In‘tlng_ objects and control 0178 2 0033 13 0311 1 0010 13 0405 1
of surroundings
Lifing work ~ OPeralor unable fo check the weight and 0y 6 gouy 12 082 3 0071 5 0103 2
specifications of the lifting objects
Operator cannot be checked wire and sling rope 0057 7 002 14 018 2 0.011 12 0057 9
Bad bolting brace/mast/telescopic, 0080 5 0107 4 0048 8 0.061 6 0084 5
Remote Failure to comply with safety rules and work
control | nstallation work quidelines for installation work, 009 8 0127 3 008 5 0134 3 008 3
tower crane
Insufficient skill in worker installation work 003 10 0046 6 0075 4 0204 1 0084 4
Inappropriate personnel and equipment 0019 14 0045 9 0020 11 0037 9 0031 15
placement,
Prime Poor subcontracting technology management b
contractor’s 9 9 manag Y 003% 11 0045 10 0052 6 0111 4 0065 8
process,
management N _
Insufficient safety management of equipment and 0031 12 0430 2 000 12 0037 8 0050 1
personnel
Equipment aging 0010 15 020 1 0005 14 0.061 7 0052 10
T/C machine Crane operation error or failure 0024 13 0046 7 0005 15 002 11 0032 14
Problems of overseas parts procurement 00 9 0046 8 0017 18 018 2 008 6
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