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Analysing Disaster Cases on Construction Sites
to Prevent Falling Disaster of Hanging Scaffolding

Lim, HyoungChul', Kim, DaeYoung', Jeong, SeongChoon”
"Department of Architectural Engineering, Changwon National University

Abstract : Thanks to various efforts to reduce disasters by the government and the Health and Safety Authority,
disasters across industries and the construction industry show their reduction trend, However, the falling disasters
in the construction industry have not decreased and increased on the contrary, Especially falling disaster caused by
Hanging Scaffolding is the most critical disaster which shows low occurrence frequency but is directly connected to
death of worker, The working environment for Hanging Scaffolding is poor in domestic construction site, In particular,
the Hanging Scaffolding workers in small construction sites are not on the safety control and management by anyone
for their works, They are driven to unsafe working condition with mostly uncertified facilities which are made by
themselves, Therefore, this study is focused on searching falling disaster factors from the 242 disaster cases caused
by Hanging Scaffolding Work in 15 years presented by KOSHA, and trying to provide suggestions for improvement,
The improvement of the method of work requires facility improvement and work due to high accident rate caused by
unsafe behavior, Analysis of the case of a disaster occurring over the past 15 years shows that no disaster occurred due
to problems in the order of operations presented by KOSHA, However, it was found that many accidents resulted from
death caused by safety belts not being installed or attached to ropes using safety belts without following the order of
work, The most important aspect of improving the work method was the installation and wearing of lifeboats and safety
belts,
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Table 1. The fatality disaster condition related to fall/hanging
scaffolding on construction site

Construction G TIEL
Industry Construction . Fatality
X X Fatality .
Year Fatality Fatality . Disaster by
) . Disaster by .
Disaster Disaster Fall Hanging
Scaffold
2016 969 499 281 19
2015 955 437 257 15
2014 992 434 256 1
2013 1090 516 266 12
2012 1134 496 294 13
Average 1028 477 271 13
Average 1028 46.4% 56.8% 4.7%

# Source : Disaster Statistics (KOSHA, 2017)
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Literature Review on Hanging Scaffolding

— Reveiw basic studies of home and abroad
— Review standards and regulations of home and abroad

&

Analysis of Disaster Investigation Reports
on Hanging Scaffolding

— Conduct statistic analysis of disaster
— Define specific disaster groups
— Derive critical disaster factors

&
Suggestion to Improve Hanging Scaffolding Safety

— Provide suggestions for hanging scaffolding safety

based on the above critical disaster factors
— Suggest To—Be hanging scaffolding facilities from As—Be
— Conduct site visits and FGI for appropriate suggestions

Fig. 1. Research flow chart
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Table 2. Specific disaster characteristic based on classification

Number Classification Specific disaster characteristic
1 Construction type Apartment
2 Construction cost less than 300millions
3 Percent completed 90% or more
4 Labor type Paint worker
5 Behavior under working
6 Cause PP rope untied
7 Rope tied point Anchor etc.
8 Vertical life rope etc. not installation
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Table 3. Disaster categorization on Boatswain's chair

No | Large categorization Small categorization

1.1 Support rope untied

1 | Support rope untied | 1.2 Shakle loop untied

1.3 ropes untied each other

2.1 Fracture by structure

2.2 Usage frequency

2 | Support rope fracture | 2.3 Uncertified rope
2.4 Lack of thickness

2.5 inappropriate pre—check (deterioration)

Lack of support rope

length 3.1 No check for rope length

4.1 Anchor(parapet ring)

4.2 Parapet structure

4.3 Ventilation structure

4.4 Bracket structure

4 |Rope tied point defect| 4.5 Stair structure

4.6 Roof structure
4.7 Pipe

4.8 Lightning rod
4.9 the others
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Fig. 3. Working process chart

Table 4. Current status of disaster occurrence by large categorization

5.1 installing Boatswain's Chair Large categgorization Frequency Percentile
5.2 Sitting down 1. Support rope untied 94 39%
5 |Inappropriate behavior| 5.3 Working 2. Support rope fracture 36 15%
5.4 Descending 3. Lack of support rope length 4 2%
5.5 Moving 4. Rope tied point defect 36 15%
6.1 No vertical life rope 5. Inappropriate behavior 68 28%
6 Vert\cuaélallgz rope 6.2 lr\loc:)(e:c;r;r;e(szgfe:ybs;v‘\t/een vertical life 6. the others 4 0%
6.3 Vertical life rope connected Total 242 100%
o] AREg rslgon 7 Y8 thee] (Table 3yt 321 Xx|z== E3 21 s =M
2k, A Al 39% AAlBk= wh A agloR sy 2
ol g ugacle] 248sin sick A

3.2 EH[A| ™ol =4

Sholl A gt GulA AL FAAE 7I=o= st @
HA Ay Q. %9_% Al e 2 BAI5HIT)

F 1597 A&t AfsiEAy edglef st
o] BRat A}, AU FA 2ot THYRAR
Epton), ojs W Sxggo] M5 oLt 85t
A ot AR Zpolnt, o] s, oI, A4, 3 Tl
EoLASH Y=o 3o 2 wAISH Aal7F AAe] 30% 717k
o] Bt o)A 4] 4 FHEL vlAA] Ei v 2kEslo]
A7 EAIR Hlnt, 23] whdat Fgo] A4 Afshe] &
Hho] Y= &S Ho|il Qlo], B2 uj53 2 14 2
= olglol gt thidlo] 714 FR% Ay o ARFAS

o 4 glon], T} BekHa A X Fad A8 Y
2194 o 4= 9lek,

xﬂxL XLEQ UH
ARALE AT, KOSHA Gmde C— 33 201601
5ol gk w5737 GIGAY, 2 ‘?3
71 €A st = vilEtdel 71Qleithal & # Urt.
AARZ £ THEA o7 Ay njEuhds 283}
DAY FAREuiE F717F 49191 B¢ =
AElg 2 5P Al AlsE
Ftoln o] Kol fdglo] =W
o] Al HojaEar gl
AA| 0] 10% =7t AFEHlE Edol
I Qlom iR BARE AREulEolU AREEETE 2AIR]
L2Qtt HE 748 o] 2o} 2 Q Ty A g g o)
S5 AU ZoAA 7= ARLEA AR
5%, =3 T ARALO] 67 & LERAL QlTt,

_\|1_‘
)
JE
o
in)

]
5] SRt $8%t

A hEEY 2o

7
e
=
A

o] ofat Afsz Lkt

o IU}‘. oh‘.

st27AMBRIEE =24 X203 M6z 20194 118 69



9 .
10 &

1 Support rope untied 2, thakleloop untied 3, Ropesuntied ex h ather

Fig. 4. Support rope untied

Table 5. Current status of disaster occurrence by support rope untied

Small categorization Frequency Percentile
1. Support rope untied 79 84%
2. Shakle loop untied 9 10%
3. Ropes untied each other 6 6%
Total 94 100%
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Fig. 6. Rope tied point defect

Table 7. Current status of disaster occurrence by rope tied point
defect

Small categorization Frequency Percentile
1. Anchor(parapet ring) 3 8%
Table 6. Current status of disaster occurrence by support rope 2. Parapet structure 3 8%
fracture 3. Ventilation structure 1 3%
Small categorization Frequency | Percentile 4. Bracket structure 6 17%
1. Fracture by structure 9 25% 5. Stair structure 5 14%
2. Usage frequency 1 3% 6. Roof structure 6 17%
3. Uncertified rope 0 0% 7. Pipe 6 17%
4. Lack of thickness 3 8% 8. Lightning rod 1 3%
5. inappropriate pre—check (deterioration) 23 64% 9. the others 5 14%
Total 36 100% Total 36 100
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Table 8. Current status of disaster occurrence by inappropriate

behavior
Small categorization Frequency Percentile
1. installing Boatswain's Chair 4 6%
2. Sitting down 29 43%
3. Working 26 38%
4. Descending 7 10%
5. Moving 2 3%
Total 68 100%
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Table 9. Current status of disaster occurrence by vertical life rope

Small categorization Frequency Percentile
e ope and safoy el 58 2%
2. No vertical life rope 179 74%
3. Vertical life rope connected 4 2%
Total 242 100%
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Table 10. Current status of vertical life rope diameter
Small categorization Frequency Percentile
12mm 1 9%
14mm 2 18%
15mm 1 9%
16mm 7 64%
Total ih 100%
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