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Abstract Approximately 50% (485 people) of fatal accidents occurred in domestic industrial sites, and
59.8% (290) of them were caused by falls. In the last three years, 99 fall fatalities occurred in steel pipe
scaffolding and system scaffolding, of which five occurred in system scaffolding. The installation of a
system scaffolding horizontal member is called a trailing railing. Workers climb on the working platform
without guardrails, transport materials, and install horizontal members. Because the guardrails are not
installed, the worker is exposed to a risk of falling. Even if it is a system scaffold, falls do occur. The
government provides funding for small-scale construction projects that install system scaffolding, which
has a lower risk of falls than steel pipe scaffolding. A risk assessment was conducted and compared
when installing the conventional guardrail and the advanced guardrails to confirm the likelihood of
fatalities, such as falling. The results of this study designate a target for clean project support for
spreading and expanding the market of advanced guardrail system scaffolding. They recommend the
revision of related laws for legal and institutional supplementation of the conventional guardrail, and

mandatory use for construction ordered by the government, public enterprises, and public institutions.
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Table 1. Status of fallen fatalities by construction amount(2016-2018)
e Less than 300 |30-100 million| 1-5 billion 5-10 billion | 10-100 billion | 100 billion
Classification Total s
million won won won won won won or more
Share of fatalities 100% 24.2% 27.3% 18.2% 10.1% 12.1% 8.1%
Steel tube scaffolding 94 23 27 18 9 9 8
System scaffolding 5 1 0 0 1 3 0
Table 2. Fall fatalities by accident cause(2016-2018)
Work platform Guard rail Temporary passage Harness
Classification Total fici fici fici
Hicatt Install I'nsufh(:l'ent Install I'nsufh(:l'ent Install I'nsufh(:l'ent Not wear | Not attach
installation installation installation
Share of 100% 10.1% 10.1% 55.6% 14.2% 3.0% 4.0% 2.0% 1.0%
fatalities
Steel tube 94 10 10 52 13 2 4 2 1
scaffolding
System
scaffolding 5 0 0 5 1 1 0 0 0
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(a) Step 1: Vertical post installation

Fig. 3. Installation of Conventional Guardrail

(b) Step 2: Work platform installation
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(c) Step 3: Guardrail installation
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(a) Step 1: Upper advanced
guardrail installation

Fig. 4. Installation of Advanced Guardrail
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(b) Step 2: Upper work platform
installation

(c) Step 3: Move to the upper
work platform
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Table 3. Possibility (frequency) criteria table ), AL, FELS 902 ol AL, 43)E g9
Frequency Criteria 6]"))&1]_4'[13]
High 3 3 or more accidents occur during ‘?4-@*6] _ﬁ,_xé‘c_)_ 6101 J]ﬂ% iH ‘8}01 Table 594' Q
annual work o] AHoJstgrH2l.
Medium 5 2 or more accidents occur during
annual work
Low . 1 or more accidents occur during Table 4. Strength (severity) criteria table
annual work Severity Criteria
Hichest Criti 4 Death, or accidents over 90 days
ighes -cal off
|dentification of High Grave 3 Accidents between 4 days and less
Hazard factors than 90 days
l Medium Signi 2 Accidents with less than 4 days
Likelihood Risk Estimation —ficant off
(frequency) L of intensi An accident with negligible loss
esti?.nati:}; determination (severity;y Low Slight 1 | with the aim of improving driving
performance

Decide whether to
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|

Risk reduction
measures
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| Record |

Fig. 4. Risk Assessment Procedure
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Table 5. Risk Matrix of Checklist

Severity eaueney 5 2 1
4 5 5 3
3 4 4 2
2 3 2 1
1 2 1 1
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Table 6. Risk Management Criteria

Risk level Improvements

Unaccentabl Risks  that  require  immediate
R p 5 shutdown (risk of immediate

improvement to continue work)
Risks of working after establishing
. emergenc temporar’ safet
Serious 4 gency P 'y' Y
measures, but establishing safety

measures during the planned period

Risk of establishing safety measures

conificant
Significan 5 during a conditionally planned period

It is necessary to provide protective
gear, install safety railings, provide
safety information, and provide safety
training on a regular basis, but work is
possible as is.

Minor 2

Negligible 1 Maintain current safety measures
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Table 7. Main Risk Factors and Risk
Fre Seve-
Step Hazard factors quen elve Risk
rity
cy
Bent positi.on puts a strain 2 2 2
on the waist
S-1 ) 11.9 kg member weight
InstallaFlon puts a strain on the 2 2 2
of Vertical shoulders.
members
Bump with the members 2 2 2
Drop the material and hit.| 1 2 1
Lifting over the shoulder
puts a strain on the 2 2 2
52 shoulder.
Installation |* 12.6kg member weight
of work puts a strain on the 2 2 2
platform shoulders.
Bumpwththemembers 2 2 2
Drop the material and hit.| 3 1 2
Lifting over the shoulder
puts a strain on the 2 2 2
shoulder.
53 ) 13.5 kg member weight
Installation puts a strain on the 2 2 2
of steps shoulders.
Bump with the members 2 2 2
Drop the material and hit.| 3 1 2
Risk of fall 3 4 5
Lifting over the shoulder
puts a strain on the 2 2 2
54 shoulder.
Material Members weight puts a
handling strain on the shoulders and| 2 2 2
waist.
Bump with the members 2 2 2
Drop the material and hit.| 3 1 2
Risk of fall 3 4 5
Bend back and put a strain
on shoulders and lower 1 1 1
S-5 back.
Installation e
¢ Lifting over the shoulder
of .
Guardrails puts a strain on the 2 2 2
shoulder.
Bump with the members 3 1 1
Drop the materia land hit.| 3 1 1
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Fig. 5. Risk when installing vertical members

e Estimiateed Risk nherent Risk
Lifting over the
shoulder puts astrain

on the shoulder.

Drop the material and
hit.

13.5 kg member
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@ :
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Bu
Fig. 7. Risk when installing steps
e Estimated Risk e Inherent Risk
e Lifting over the
Droy v o the maerial and <l U(‘F"|. astrain
3 the shoulder
3L""|E\ ith the e"’!DEr"vﬂ..'vt puts

astrain onthe

members
shoulders and waist.

Fig. 8. Risk when transporting members
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Table 8. Main Risk Factors and Risk
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Fre Seve-
Step Hazard factors quen |, Risk
rity
Cy
* Bent positi.on puts a strain 2 2 2
o1 on the waist
. ¢ 11.9 kg member weight
Installation .
£ Vertical puts a strain on the 2 2 2

?nemiréicsa shoulders.
¢ Bump with the members 2 2 2
¢ Drop the material and hit.| 1 2 1
¢ 7.2 kg member weight puts 3 1 2

S-5 a strain on the shoulders.

Installation |* Lifting over the shoulder

of puts a strain on the 3 1 2

Advanced shoulder.

Guardrail |* Bump with the members 2 2 2
¢ Drop the material and hit.| 1 3 2
¢ Lifting over the shoulder

puts a strain on the 2 2 2

IS_Z allati shoulder.

nstallaton |, 15 g kg puts strain on the

of work . 2 2 2

latform shoulders and waist.

p Bump with the members 2 2 2
¢ Drop the material and hit.| 3 1 2
« Lifting over the shoulder

puts a strain on the 2 2 2

S-3 shoulder.

Installation |* 13.5 kg puts strain on the

. 2 2 2
of steps shoulders and waist.
¢ Bump with the members 2 2 2
¢ Drop the material and hit.| 3 1 2
¢ Bend back and put a strain
on shoulders and lower 2 2 2
4 back.

5 . ¢ Lifting over the shoulder

Material .

handli puts a strain on the 2 2 2

andiing shoulder.
¢ Bump with the members 2 2 2
¢ Drop the materia land hit.| 3 1 2
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