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A study on the drop allowance distance according to the sagging of
the horizontal lifeline during high-altitude work in a large chemical
plant
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Abstract The government is making continuous efforts to reduce serious disasters, such as the revision
of the Occupational Safety and Health Act and the announcement of a roadmap for reducing serious
disasters. However, deaths from industrial accidents have not decreased. Falls are still occurring at the
highest rate of 42.4%, even though horizontal lifelines are installed to prevent falling accidents at
workplaces where high-altitude work occurs frequently due to the large size of facilities such as large
chemical plants. Horizontal lifelines used in these high-altitude operations were examined. Wire ropes
and synthetic fiber ropes were used as horizontal lifelines, and their specifications were found to be
different. Accordingly, it is very important to select an appropriate horizontal lifeline and secure a
distance to fall due to the deflection of the rope to prevent accidents because of the sagging of the rope.
The aim of this study was to minimize sagging by using appropriate ropes and to contribute to

preventing falls by considering the margin of falling due to sagging of the ropes.
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Fig. 1. Research method and procedure
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Table 1. Status of the number of casualties by year

Classifications 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021
Number of workers |15,548,423|15,449,228|17,062,308|17,968,931|18,431,716|18,560,142(19,073,43818,725,160|18,974,513|19,378,565
The number of victims| 92,256 91,824 90,909 90,129 90,656 89,848 102,305 | 109,242 | 108,379 | 122,713
Table 2. Status of death accidents by year
Classifications 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021
Number of workers [15,548,423(15,449,228|17,062,308|17,968,931|18,431,716|18,560,142(19,073,438(18,725,160|18,974,513|19,378,565
The death toll 1,864 1,929 1,850 1,810 1,777 1,957 2,142 2,020 2,062 2,080
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Fig. 3. Number of disaster victims by disaster type
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Fig. 4. Status of falling accidents by industry
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Table 3. Use of horizontal lifeline mm 3
14 mm 18.8 2.40 19.0 1.80
Classifications Type of rope Speigli;;ltion Le(?f)th 16 mm 24.2 3.00 25.0 2.20
18 mm 30.8 3.80 32.0 3.00
X Polyethylene -
A Site (Tiger) 16 4~8 20 mm 38.0 4.50 40.0 3.60
B Site P OI{Te;;grl)e“e 16 5~6
o ®MxEl B
C Site Wire Rope 10 4~ 10 43 2X MY &4
Dste | Pobypropylene | 16 55 251 o] 2olAlE AT AAA| Qe 1A
T Y s.s AT A9 I get Azke 3 Aoz g5y
1
al

Table 3& HH XA 53 5 oloj= 1o} P.P
Zugt B2X = Polypropylene 2XE ARESI= X2
27y 1xo|RaL, 11 9] 332 P.E(Polyethylene) 2X
ol AlQd2 &ol7] flste] 2HAgH U BlolA 2
ARESEAL Qe AR SRIEQIT. E3L AR AW
Hi opojolRi= 10 mmE ARSHL JI%le, PP
22Xt PE 2I= 16 mmE W] ARSHL 219
o Z8u, P.E 225 ARk 13014 14 mmE
ARgslal Q= Ao Yehdtt

42 3 20 44 2N

TUolA £ BYER ARSI Qe 29| FR+=
dlojojgmo} PP ZXL PE ZULZF 3EFO] Fuyl =
2 A"t O %5 448 229 PP 22X} PE 2
o] FAE AFAEE HuEH Table 49 2t

Table 4& EH P.P 229 ¢ 14 mme] AT
7} 2.40 ton°|H, 16 mm9] 7% 3.00 tono]|tl. 14
PE 229 A< 14 mmY AFAEE 1.80 tono]H,
16 mm9 3<% 2.20 tonol] E3 ¢ AL & 4+ It
wpeta] ZAR| oA AASIL Y= 2,340 kgf o439
71&S WESHW P.P 22X 14 mm °4 P.E 22=

427

e HE 718 Zo] 2 me FEAZAA Zol 1 m,
DA LEZAY A ¢k 1.5 m EolH AfAH
0.5 mE AXEE 9 5 m9 Eo|7F Basitt. Jv
A 17g8S Aol YT St gl QfojojRm
U 34 He 22 A 7120 oA Az
oA 21| A Zo|g tlsto] A4lsior & Ho|tt.

uets, "olf] AZE Eol8W 34 XY Al
A, Zo|7F F2 FHd AR, 3B P& ZdA
35t 5 2A 37HA7F a5ttt o7A 54 FA
E AATHAY Zdo|7t 2 IAdE A8t A
AdEog Agstr] 42 WY Aotk 1 Avks =
OHATIE 7]1Z20F 1 m Zo]9 SHAE AM&star
FHASS AAE AATTHA HE 2ol A= 2 m7t
E0lE Aotk &, oS F83thd Aol fle
- AR E AATE A 71€ 5 mollA 3 mE
= B EASHA L b 1S Aol Ay
ohe 2o AAFE Aols I E3HA glojzitt.
% £ AYES Y 1PHeE AEES F =
9] HRE Haslsfor HF Bold AHE Eol B
ol Mg cgoted aFA o[t

AMARPA R AT A APGARLL BEO B Fol7] 3
S et 7] &4 HiA 8-S HH Fall Protection
for the Construction Industry AlnjutoflA glojojz

flo

=



A7 astel =2 A A24d A3%, 2023
IS AR £ el M aAHHE Adste] oo @ Aold, 3 APES AAIstelof S Aol
gol A gt A} ojoj2mo] mejeld 2.2 kN & 58 AFEY A3 ES 1Efstoiof itk
< FHSI%E 4 & Bold 0= 5.7 m A2H, F T2, =W Ao 8 sl tidt #E2
2 FFEAE AASIRE A, wole 487 m, Adl ARFEIO] A= 0] AT & ofHol= 44
4ol 45 BUS 9+ 3.68 mo|aL ZHHA 133 AEEC] Hiek Aol A iRt 4= skl A
kNOoZ 73lot g A% 2% Hold ol 3.20 m2  ¥F 9o, AAddFoA 3t 71Ee AR <lste
UERATHI6]. o17]A] ofelojzxo] mejeld Aopte.  AMgSHe 2XLO| F7 EId il AX[o] 7% F
Zk 048 mo @4 AIE 2 Zolr 5 2,340 kgt Hrp W2 I AL 2og ARESH|
Y, SfollA AR AT o] =y oY st & = 3
golv Ad@FoIM = 8 BPER 2folojzr} of uEbA g s AR Aol 7R A 2ot
d e A 22E gol ARl low A x| ofd &2 RS felojR g ARESIAL, IRt &
5494 neldde 1g ¢ |l 2l gHste] "oy golE &°le Ze AUt
Sfojoj= Lol B AA] A ©IHE 52 ARESIe] & ESE, A W2 Eol9] Al A} Al Thsdt
HAiE € 5 AT AR 220 A= 17 59 &2 dolo] AHE ARgsteiofF sk, bd 1A
ETE AMSSHA Al Ao visoR Adslyl 2 iRt Aol MAYSHA] ¢S stofof dith
ool =l & a7t gle Aot wef =75 AR o9 Ais Hige g kY 1S AREx A
Sto] Zejdlds 7RGl stejehe i 22of o=t 9 3 APES AT B Af 22 A +4
Zo] gord A v Aerh dAgste] o At I8a ZE|A] Ak 55 MER s 2ol
A7 A giEe] A Al AR el 4 AL S Al gold faAEE F4o) dohd, AA 4
&9l gvto s HA|shal itk d@golA ol oz IRt AdAs7E 2A A4 A
oEbA, Jld A A ARERE o8t 1 Y o= ViRt
2 AAT 4% AR 229 Ade AT = o o, 2 AolMe A= A digt ARE
o ot AHE HAselr] Hste] AA] HAE Haoh AR APgste] arEsiA] Rl ng, & Aol
stH, A2 Zo7} Aojd B Ftoll AAHE 2 b AREZl AR AE st S of=oll At
2 frAste] AdAjstelof & Zlojot. A7t A= ook sl

ARFEIS S Ao gles dA|steee =7
£ ARSHA FaAE AREEY] A A 9 A
off osiA LFFE Aol T FHko] gick. T==
2 FHoArY 712 Zolot 2ol AS gt
diiEos W w09 i Afloe 4 AYER
AR Z2adidl golojg2 g ARESh= Zlo] Bfgsirial

2 % g

5. 28
=4 A B AR B IS AFGARL B

o 40 % olgo] Wold Asfolet. oleiat Wol A
E Pgsi) I3 B Sk 1k 1) Al ol
o19AUE Mejsto] LUHE b YA FuHe
Aol

og ShokgAt o] Taxlo] WS WAske &
QRIAE viEo] Hehrae ned LAAS Jws

428

References

[1] Korea Occupational Safety & Health Agency, “2021
Industrial Accident Status Analysis”, pp. 9-13, Dec. 2021.
https://www.kosha.or.kr/kosha/data/industrialAccide
ntStatus.do?mode=view&articleNo=437672&article.off

set=0&articleLimit=10

W. Shim, S.C. Jeong, R. N. Lee, “A study on the causal
analysis of death accidents by the falls in the
construction sites”, /. Korea Saf Manag. Sci. Vol. 16
No. 4, pp. 63-69, Dec. 2014.

DOL: https://doi.org/10.12812/ksms.2014.16.4.63

K. H. Kim, Review of the Plan od Safety Management
for Reduce Fall Accidents of Aerial Workers, Master's
thesis, Kyung Hee University.
http://www.riss.kr/link?id=T15536233

J.S.0, A Comparative Study on Act of Developed Countries
for the Prevention of Fall Accidents in Domestic
Construction Site, Master’s thesis, Ul San University.
http://oak.ulsan.ac.kr/handle/2021.0ak/5648




oy ot

0k

ofll

34 12 AYA 48

APE AR we Dol Af Ao B A+

(5]

9

(71

8]

9]

(10]

(11]

[12]

(13]

(14]

(15]

S.EKim, A Study on the Effects of Smart Safety
Technology on the Reduction of Falling Death
Disasters by Location of Building Construction, Ph.D
dissertation, Kyong Gi University.
http://www.riss.kr/link?id=T15914137

J.W.Jung, “A Study on the Prevention Plan of Fall
Accident in High-level Rope Work”, Zabor Law Forum
. (34), pp.293-313, Nov. 2021.

DOI: http://doi.org/10.46329/LLF.2021.11.34.293

H. C. Lim, D. H. Lee, S. C. Jeong, “A Study on the
Accident Reduction Method through Survey of
Hanging Scaffolding Use in Building Construction”,
Korea Academy Industrial Cooperation Society. Vol.
9, pp. 121-126, Sep. 2019.

DOI: https://doi.org/10.5762/KAIS.2019.20.9.121

D. S. Kim, Y. S. Shim, “A Study on the Risk Factors
according to the Frequency of Falling Accidents in
Construction Sites”, Journal of the Korea Institute of
Building Construction Vol.19 No.2 , pp. 185-192, Sep. 2019.
DOI: https://doi.org/10.5345/]KIBC.2019.19.2.185

S. H. Kim, Y. H. Han, M. S. Lee, G. S. Cho, “A study
on the selection of fixed safety points considering the
lowest clearance distance”, Journal of the Korea
Academia Industrial cooperation Society Vol.23 No.5,
pp. 533-539, 2022.

DOLI: https://doi.org/10.5762/KAIS.2022.23.5.533

Report on the results of overseas business trips to
reduce the number of deaths in industrial accidents
to hal, Korea Occupational Safety & Health Agency,
pp. 13, 2018 From:

https://www.kosha.or.kr/kosha/data/overseasBusiness

Trip.do?mode=view&articleNo=327719&attachNo

Standard Safety Work Guidelines for Fall Accident
Prevention, 2020 From:
https://www.law.go.kr/admRullnfoP.do?admRulSeq=2
100000186039

Korea Occupational Safety & Health Agency, “Guidelines for
using seat belts(KOSHA Guide C-49-2012)", pp. 8-9,
2012 From:
https://www.kosha.or.kr/kosha/data/guidanceC.do

Korea Occupational Safety & Health Agency, “Guidelines
for using seat belts(KOSHA Guide C-33-2022)", pp. 6,
2022 From:
https://www.kosha.or.kr/kosha/data/guidanceC.do

Weight and Tensile Strength of Korean Rope Web Site
General Robes [Internet]. [cited 2023 Jan 13], Available
From:
http://www.korearope.com/bbs/board.php?bo_table=0201
(accessed Jan. 23, 2023)

Korea Occupational Safety & Health Agency, “Status
of industrial accidents at the end of September
2022.", pp. 1-12, Nov. 2022.
https://www.kosha.or.kr/kosha/data/industrialAccide
ntStatus.do?mode=view&articleNo=437514&article.off
set=0&articleLimit=10

429

[16] Report on the results of overseas business trips to
reduce the number of deaths in industrial accidents
to hal, Korea Occupational Safety & Health Agency,
pp. 18, 2018 From:
https://www.kosha.or.kr/kosha/data/overseasBusiness
Trip.do?mode=view&articleNo=327719&attachNo

oy
0

&(Sang-Hyun Kim) (32

+ 200349 29 ~ 20199 89 : A
ALF) g

+ 201949 8Y ~ @A : S=EIIAT
AL FRA B

+ 20239 3 ~ A SAEE
skl QPHygF et (HALH)

EAED
24N, 387t AHEAFGALE, AAES}

X 7 4(Guy-Sun Cho)

- 20204 89 : AL
PR G T} (

—
&)
Ne)
[3S]
[am
—_
e
?
S
B 2
[am
[\
e
it

AP AT B4
20189 3¥ ~ &4 : AR
AP T W

| FHEAFGA LY, 2R, A}



