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Comparative Analysis Study on Accidents Cases of
Manned and Unmanned Tower cranes
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Abstract : In this study, based on accident cases of manned and unmanned tower cranes, the types and causes
of accidents were analyzed and tower crane accident prevention measures were proposed accordingly. As a
result, ‘lack of communication’ was commonly analyzed as the biggest cause of accidents. Therefore, in this
study, we investigated domestic and international systems and laws regarding signalmen responsible for
communication between tower crane operators and workers and proposed the following three improvement
methods. First, the signalman system must be legally and institutionally reestablished. Second, national agencies
and private organizations with expertise should create standardized training manuals and distribute them to
signalman educators, and create checklists to manage educators. Third, in the case of a site using a tower crane,
the employer must mandatorily deploy a signalman with professional qualifications. Lastly, the results of this
study are expected to highlight the differences in accident types and causes of manned and unmanned tower
cranes and the need for legal and institutional improvement in the signal system.
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Table 1. Number of tower cranes registered per year (MOLIT, 2019)

Year 2011|2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019

Registered
(T/C)

3,033{2,9003,076 3,171 3,673 |5,432 6,162 |6,283 6,204
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Fig. 1. Research methodology
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Fig 2. T-type tower crane main structural parts (KOSHA, 2014)

Table 2. T-type tower crane main structural parts (KOSHA, 2014)

No. Name No. Name
1 Basement Counter Jib
2 Mast Elevator
3 Turning Equipment Tie Bar
4 Main Jib 10 Trolley
5 Cat Head " Hook Block
6 Counter Weight
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Fig 3. Luffing (L-type) tower crane major structural parts
(KOSHA, 2014)
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Table 3. Luffing (L-type) tower crane major structural parts

(KOSHA, 2014)
No. Name No. Name
1 Base Anker 13 Pressure Rods
2 Under Carraige 14 Jib Fibutt Section
3 Tower Section 15 Middle Jib Section
4 Join Slip Ring and 16 Jib Head Section
Slowing Ring Suppor
5 Ball Slowing Ring 17 Luffing Rope
6 Machine Platform 18 Pulley Block
7 Counter Balast 19 Jib Guy Rope
8 Luffing Gear 20 Hoisting Rope
- Measurement Axes for
9 Hoisting Gear 21 Overload Protection
10 Slowing Gear 22 Rope Tangle Preventer

1 Fall-back Gaurd Strut 23 Hook Block

Jib Retaining Frame
and Support Rods
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Fig 4. Types of manned tower crane accidents

Table 4. Review of previous studies

Author Description

Song(2018) analyzed serious accidents involving tower
cranes to identify the types of accidents, and conducted
surveys and interviews with tower crane operators to
Song investigate the safety of tower cranes and their work.
(2018) | However, there is a limitation in that it mentions the
need to attach safety devices to tower cranes, but
does not emphasize enforcement through the legal
system.

Yun(2019) compared the management system of tower
cranes in Korea with overseas countries and identifies
the operation status and problems of tower cranes in
Korea through a survey on tower crane signals. However,
there is a limitation in that it only emphasized the
need to improve the management system of signal
towers.

Yun
(2019)

Kim(2020) identified improvements to prevent tower
crane collapse accidents. Risk factors were analyzed
through the analysis of collapse accident cases, and an
expert-centered survey was conducted. However, there
is a limitation that the survey emphasized the possibility
and necessity of tower crane maintenance rather than
the exact solution.

Kim
(2020)

Lim(2022) mentions the limitation that only equipment
management is being carried out as a safety management
measure for tower cranes. This study examines the
management system of signalmen in other countries
based on the results of analyzing disaster cases that have
Lim occurred over the past 10 years. The results emphasized
(2022) | the need to improve the system of the Professional
Signalman's Law, suggesting the need to foster
professional signalmen. However, there is a limitation
that it emphasizes the importance of the management
of signalmen and does not present the exact application
method.
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Fig 5. Causes of Manned tower crane accidents
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Fig 7. Causes of unmanned tower crane accidents
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Fig 6. Types of unanned tower crane accidents
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