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A Study on Accident Prevention Measures for Temporary Gondolas
through Bow-Tie Approach
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'Corresponding Author Abstract : The use of temporary Gondola has been steadily increasing. The temporary
Jong Yil Park Gondola is required to get a safety certification review during installation and to be
Tel : +82-2-970-6508 inspected during use within every six months. Most of them, however, are dismantled
E-mail : jip111@seoultech.ac.kr before six months, and inappropriate activities are conducted frequently for shorter

working hours and convenience of work. In this study, the characteristics of the
Received : June 8, 2020 temporary Gondola and the domestic accident cases that occurred over the past 10
Revised : June 29, 2020 years(2008-2017) are analyzed for the type of accident, the state of the accident by year,
Accepted : August 5, 2020 and the actions of the workers in the event of an accident. Also comprehensive accident

reduction measures were proposed by identifying the fundamental causes of temporary
Gondola accidents, problems of existing preventive measures, and system defects by

) ) utilizing Bow-Tie techniques.
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Fig. 1. Temporary gondola support structure typess)_

Fig. 2. Example of endless winder?.
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Table 1. Number of temporary gondolas

Year New msmuaﬁo?nmigpomry gondola

2014 2,851

2015 2,420

2016 3,142

2017 3,631
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Table 2. Rate of safety inspections

Year Rate of safety inspection within 6 months of
newly installed temporary gondolas (%)
2014 37
2015 55
2016 43
2017 3.7
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Table 3. Number of incidents by accident type

Accident type Accident (number) Ratio (%)
Falls 39 56
Get jammed 11 16
Be hit 6 9
Caught-in-between 6 9
Slip 5 7
Collision 2 3
Excessive force motion 1 1

Table 4. Temporary gondola accident severity

Number of recuperation Tel:;c):;]ag)tg((zz;lola Const(l;oc;i’;))lllng/i)cident
15 to 28 days 5 7
29 to 90 days 14 26
91 to 180 days 39 39
more than six months 31 26
Death 10 2
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Table 5. Classification of the number of accidents by year

Year Accidents due to human |Accident due to mechanical and
factors (case) structural defects (case)
2008 9 3
2009 2 1
2010 3 2
2011 12 1
2012 2 1
2013 7 1
2014 2 1
2015 8 -
2016 6 2
2017 7 -
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Table 6. Activity types of victim

Activity gﬁﬁi‘;‘g Ratio (%)
Working with the workstation 43 53
Load-bearing vehicle 14 17
Installation, decommissioning and repair 9 11
Get on and off the gondola 8 10
Others 7 9
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Table 7. Comparison of preventive measures before and after
2013

Cause of Before 2013 After 2013
accident
Wrong way |~ VEVSOtflzillShI;?ﬂtm%f g((i)per - Establishment of proper
of working sional f stem. working method and signal
and - Cglrle anz focus when systefn.
carelessness . - Care and focus when working.
working.
- Enhancement of - Enhancement of functional and
functional and necessity necessity of safety fence.
Removal of - Supervise management during

of safety fence.

safety fence | Suervise ement work.
P s - Safety certification of safety
during work. fonce

e .| - Prohibition of excessive action.
- Prohibition of excessive

Loss of ction - Load unevenly distributed.
balance | _ I;_ioa((i)u.nev enly distibuted. |~ Certification of horizontal
Y control system safety.
- Do not use indiscriminately.
- Supervise management during
Major |- Do not use indiscriminately.|  work.
structural |- Supervise management |- Safety certification for
defect during work. overload prevention devices
- Safety certification of support
and wire rope
QrelE T TrEl ot ofstait A¢] &
24 gIa AU AL FBEAYA ] Y
SEY i Bk BESPEAA Ao 24, A A
B ofojo] ZIe] QPAIZ AAb] et FAHOR Ut
Ehytet.
hasel YARIOR US4 712

Ql

=
. I:H-_é)_E

=

Table 8, Number of occurrences by accident cause

2008-2012 Occurred
(Number of cases)

2013-2017 Occurred

Cause of accident (Number of cases)

Wrong way of working

and carelessness 17 12
Loss of balance 4 5
Removal of safety fence 7 13
Major structural defect 8 4
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