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Kim, Taehui Tower cranes have an unstable superstructure, which means that there is a very high risk of accidents.
Tel : 82-61-450-2459 It is necessary to establish preventive measures to ensure the safety of tower cranes at a time when
E-mail : thkim@mnu.ac.kr active efforts are being made to reduce safety accidents involving tower cranes. As such, the purpose

of this study is to analyze disaster cases to ensure the safety of tower cranes. For this study, 260 cases
of tower crane disasters filed with the Korea Occupational Safety and Health Agency from July 2012 to
Received : December 8,2021  July 2020 were analyzed. Through this analysis, it was found that lifting work was the most common of
Revised :January 11,2022 the work types, at 45.3%; while of the types of disasters, accidents caused by falls were the most
Accepted : January 17, 2022 common type, at 35.8%. In addition, with regard to the cause of accidents, work method defects was
found to be the highest, at 38.8%. In the future, the findings of this study will be used as basic data to
guide the establishment of policy to prevent tower crane accidents.
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Table 1. Definition of disaster occurrence type

Item Definition
Fall When a person falls from a high place such as a building, structure, temporary objects, trees, ladders, etc. due to gravity
Inversion When a person rolls, falls, or slips on a flat or sloped surface, on stairs, etc
Collision In case of contact or collision with an object due to the movement of the injured person
Dropping When an' opject fixed to a structure, machine, etc. is separated from the fixed part due to gravity, centrifugal force, inertial force,
etc. and injures a person
Narrowness It is caused by movement between two objects, and in the case of stenosis between objects that move linearly, entrapment
between the rotating part and the process body, etc.
Collapse In the case where soil, structures, constructions, etc. are collapsed as a whole or the main part is bent and collapsed.
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Table 2. Review of previous studies
Author Description
Song et al.[14] Deduction of safety management improvement plan through tower crane disaster analysis at construction site
Kim et al.[15] Analysis of accident cases of unmanned tower cranes at construction sites
Kwon[16] Deduction of major causes of tower crane disasters using FMEA technique

Kim and kang[17]  Establishment of safety prevention measures through crane disaster analysis

Park et al.[18] Risk assessment for tower crane disaster prevention
Ho et al.[19] Development of simulation model for safety review of mobile cranes
Bae et al.[20] Deduction of improvement plan for crane safety management checklist

Kim and kim[21] Analysis of crane disaster status and establishment of preventive measures
Lee[22] Construction Equipment Safety Management Status Analysis
Kim and Lee[23] Improvement of work classification system for safety management

Choi et al.[24] Analysis of causes of accidents using tower crane accident cases
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Table 3. Results of analysis by type of work of tower cranes

Item Installation Rising Lifting Maintenance Dismantle Total
Number of disasters 33 56 117 16 38 260
Ratio(%) 12.3 21.2 454 6.3 14.8 100
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Table 4. Causes of accidents in lifting work

Lack of management of Defective . Error in sling rope
Item i - . Signal error Total
lifting objects equipment work
Number of disasters 35 32 30 18 117
Ratio(%) 30.5 28.2 25.8 15.6 100
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Table 5. Results of analysis by disaster type

Fall Dropping Inversion Narrowness Collapse Total
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Table 6. Results of analysis by disaster type
Rank Content The number of accidents Ratio(%)

1 Error in the working method 101 38.8
2 Defects in mechanical equipment 43 16.5
3 Defects in the protection system 31 11.9
4 Error in the management director 25 9.6
5 Defect of the electrical shock prevention device 20 7.7
6 Defects in the prohibition of entry 17 6.5
7 Defect of the conduction prevention device 12 4.6
8 Error in driving and manipulation 6 2.3
9 Material defect 4 1.5
10 Others 1 0.4

Total 260 100
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Figure 2. Securing the safety of tower cranes
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