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Analysis of Tensile Strength Changes by Outdoor
Exposure of Scaffolding PP Fiber Rope and The
Preparation of Fiber Rope Management Plan
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C-33-2022)" W& ZolA A Z}%‘Jﬂr g dAe i dTFAHNAN EF
He WES H"gerg 232 H7 E f 38 5 e W enA A4
A #EE WS Besto 7HX4(°P)E AA & Hart ATk



3. 97) gl BE BHEFE

&

AFAE W B4

31 A= A ANF AL

GHA A FEAS dde s A @A 7HE Bol Abgste 20mm(F=
Z)ok 1emm(FA T E) F VA AAo2 o] AxA AFS Fuiste] AF =
Zo} =FAFE7=E 309, 0D, AdAL A AFe Fst] AT EE
ZA4sta A3 Sz FUr% VA= b2 E Lot uAt g

311 Ag 7| ¢ =4

D AE 71&
2 - 9] ez o1& AF 7]F(KS K ISO 2307 A8 2=-Zgd 9 o33 A
A=A, 1SO 13934-1 AF-2 &2 JAAEA 7|F)S ALl AE7|Hol A5 AA

g B AN DS Fste] @ sHAT30, 42]

(F¥ : mm)
209 23 Al &K Y ZA 8 ZO0| L
OlxMO 2T o=
=3 o |
“cors de chasse’ 400
RIZMR 21O =
; 2t
10 ( 3% 27| £ 20 =2t= 1,000
Xl a2 -
RXHF 2O -
5% 27| > 20 =ctE 2,000
HOINQ 2o BE R¥ 2,000

- rollA z=ZEolx XA Age Ex AHA ] FHa 2ufolA Ho 3wzt
s ojof gt

- UMY - 2xe BE0 7] M AdE ook st, =4 E Afole
A@akz] BlZ ol KS K I1SO 139(d 2~ d-Ag s AdS 9% %E 4
el g E el M FHolx 48h T4k FULI A FHL WA shoIof if}q

- Ao wigdbedding-in) @ At AH7AA AFsr] Mol 2xe] 7]
I Ha A FEe] 50% Aol 33 wHEskF(cycle load)e 71stH,
Aol gl & AY =& (250+50)mm/min©. 2 frt,

- Aol FA AR U A Ade 4 AR Aozl AN el 4

, W AR ANE AR Hogo s AatstA il Z
APl de A A= ERFE, KNZ 2383

=
LN

=]

=



=% L =
yEes
r N AlS f’, ] 5 Sk A
L, 8% |lo] 54 F& 7%

w ol gk f.AMI

[19 12] %E}E F2 A AA ol e &2l L

2) ANE =4

- B39 ti7] &AM A & mojof stm, AF@3str] e KS K ISO 1399
T8 ’}}31*01]/‘1 Zol= 48h F< AlPHS WA g

- 2320 7E AEy HA AE FE9 50% AololA 33 wHE-3(Cyclic load)
< 7He &, AR ARE APt ok s, A ’—TE% (2 0+50)mm/min ©. &

312 N8 % £ A8

gulA Zdel AMEEE PPEIEI[FZZQ0mm)2} REZZ(16mm)]e] A%, =34
F, AFAY HAALE AFE FASI AZAEE At A A 34 Zdo w
E = xE FRlstaA stoh AlgAIRe itk AlE 3= SO 13934-1 A -
AZEA 7)&ol whet sy

=

Lo

=
A=

[ 25] AG2Z AEAYH A

A &= AX Y I= &= =g AE s
- ME
QI PPEI 4&* - IR 20mm, 16mm 2t 53
- AlE 4= X 27 AA@Omm, 16mm) X 53] = 403
- &34 4= X 2274309, 909) X 278 A AQOmm, 16mm) X 53] = 803]
- AFE 1= X 32 X 27 AA@Omm, 16mm) X 53] X 23] = 603]

* 25 20.0C 9 JHEE 65.0%

w A% folsl= A, B, C D it A% 7o) F A1Y

s 09, 00Y Aeed A AFolel, BF AN W D) AFE Adsiel 19+ 9
vons e RAE AR A7) DA AR 32 AFeHd A F 5

s AE A D, A F AR A TS 98 28 A4
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3.1.3 Y AYA AF
ZYZZIAPPIZE= gutx oz oo <Fsta fHle] gom dslo] 23
FE7F ekl rloA ALESr] ol AREA . olH e AEe 54 wEo
U - 9] 2 P J|FolAME PP O3] zejAel FHeksioha ®7]8ka 9o,
aU AFIFE T, S8 1EA Ho 3 A =F 9 APNAE
2] oA Eo] 7 mEt €] SXHE AS A4S Y
d = AR, o3 A Zzz o] zpejAle] Wizt )

& = ATH16]

webd, 971ae] ge wu)

= 2 SA0 wet 2z g A= -
vt 4 A9 A 57F 7

< 6€olA 8 Al7]o] WPsr]2 AT

A L

[ 26] €9 A AHE=T=/5E 71H_ 71734

i & A AEH XM A(MJ/m2) Y Uz xpelMd B(W/m2 )
1< 0.327 0.046
24 0.435 0.066
3¢ 0.629 0.103
44 0.971 0.155
5¢ 1.235 0.196
62 1.016 0.204
74 0.965 0.233
8¢ 0.824 0.214
9¢ 0.809 0.197
10¢ 0.555 0.125
11<¢ 0.431 0.075
12¢ 0.259 0.055
24~
2020 Y| M A4 2 U4
o o a1 B.O) el (30) """ <3In """ ( éh"é G G0 g G
M s 30 L : I : 28
10 . .
) 14 o — -] : g 9
= o g :sg-. g : él = ? 3 s2s els @
) 02 3 04 05 06 o7 D8 | 11 ?
#
o us EE @53 00253 O 9

(29 13] #4F A& A d>F01EA)

- 28 -



T BFAYEZKS)NA FHE 5Ho BE <l
A AzA A FASE <
ALea 5 & ARAENE Rolt AL T2 T & AUk

(&2 - KN)

x| SR TEST 1 | TEST 2 | TEST 3 | TEST 4 | TEST 5 H B

16mm 34.3 35.6 3b.8 36.2 36.9 3b.8 37.2
A it

20mm 52.3 53.9 53.4 54.4 52.9 53.4 54.9

16mm 32.6 34.5 32.2 31.1 33.1 32.7 36.9
B it

20mm 46.9 47.8 451 46.6 46.9 46.7 56.8
C it 16mm 30.5 30.4 30.8 30.7 29.4 30.4 32.3

20mm 49.4 50.0 491 48.4 48.7 491 48.5

16mm 39.4 34.5 35.6 34.8 38.9 36.6 30.4
D it

20mm 45.2 45.4 45.3 45.9 44.5 45.3 45.1




ﬁé. A3 FE vas) B o] mjFR-efold TAEE AL

€ A% Wt dis fdas siHd dde
5 Hoﬂf‘i dEo] HE QI3 #d AT AFolA Bxo], fFas
Aol A A% Al Uﬂ%ﬁr" oM SHol FFH wet yto] 7 WA A
Zl s 101

o > o}m Lo
flo o S O

Load (kN}
Load (kN)

asap 220 (111 oo Tz eng

(1] ﬁ:.{ 1643 W77 1,';|[ 420 F|I“ il [ ¥ e mn oo o i 170 240 =]
Displacement (mm) Displacemant (mm)

Amt 16mm Amt 20mm

[Z2& 15] At A== A& gk A-AE 23

Mol Hod —MNod —Nod —Nad a8

Load (kN)

Load (kW)

\;‘\

NS
1y

yY - i ,_,45’_;-&"
oo my 1EE.2 2411 my 1141 Mme 88 GELE wa g
Displacement {[mm}
Bit 16mm Bit 20mm

[Z29 16] Bt A2 21F0 3 AAZAAE A3

2) AF AIY A 24
7h At 16mme] A5 Az=AE AFets AZAG=C Bl oF 3.9%8 =71 A

ZA= 9 0m, 20mme] A oF 2.8% A
W Bt 16mme| -5 AZ2ATE Algshs A= WS oF 12.8% H=7E AA
AR eH, 20mme] A5 oF 21.6% = AA S HATH

- 30 -



Load (kN)

A0 15 =m0

svo 5 £250

025

W50

-

and

Load (kN)
R

] ] a5 24

o7

TR TR

Displacament (mm) Displacement {mm)
Cit 16mm Cit 20mm
(29 17] Cit AFEZ AFol e AFAR A3
i< Mal Nel od Mot i hat Hi
&HE. hi
e d J.'J:
-0 ,__znn:
H 7
9 2t =asd
3-:.::: 3:,1“;
5 s
B84 -
W ®1 @s @0 sus  ako O P . ™ T g~ P TR T TR Y =
Displacement (mm) Displacement (mm)
Dt 16mm Dt 20mm
[Z2% 18] Diit AFr=2 AFe g A-ZAIE A

thH Cit 16mme A A=A AFees <

SAHERNCH, 20mme] ¢ oF 1.2% A= 7ﬂ =74 51»,\13}

b Dit 16mme] 72§ A Z=AH} ﬂ]*o}L A= vla] oF 20.4% =7} 2A
SA=HY e, 20mme] 3¢ oF 04% A= A 574 HIAH

mh) Ajite] AFEZ JAFAIYE A 2111*}7} At A=} 54 A=
58 2xk HA (5% o= AT + AU Bite] A== AZAAEE 7F
(KS K 6405:2016 Ze]zz2d ZI)A] Aty Y= &3 A2 td A& AA
ZEE SR, A 2AE AlFEke HA JABA RN FAA Xk, &8t
HA(E5%)= Holds &<l stk C- Ditel 16mm A-FE2e 35 3824 H
A(x5%E Blolst oy, DAYl A-¢ 16mm, 20mm =F AEdhs 7SR H 55
& AAJATH291
+ KS K 150 2307:2010 4 f22-22]3 9 o5ty 44 24 2&4 A 2320 285E 7|F 3Y

- 31 -



3 5A &4
B Ao BA 48 SPSS(v24, USA)NA #o4F 0.055 7‘4%0}04 o] Fof .
A= B2 KS 7lEes SAAHLE FFHdes 7)4\-4 AEAHH D 16
mm: t (19) = 15.01, p < 0.001, #7 20 mm: t (19) = 16.58, p < OOOD 47N A ZALS
217 16 mm A==z Ht <l ‘J'E]r‘ﬂﬂ 2 Zo] 33.87 kN =
KS 71# 24.2 kN& 2Fst= AL =Z Yeygth =3 274 20 mm AF22e] FH
AAAEE 48.61 KNOZ KS 7]2< 36.6 kN FFHste o= Qo). g,
AzAE 16 mm AF229] JAAAE FHE53ke A AF 34.3kN, B #lF 31.1kN, C
A F 29.4kN, DAIF 34.5kNo.2 Yel KS 71&< stk =g, 20 mm A+
2329 JNAHE A2 AAF 52.3kN, BA|EF 45.1kN, CAIF 48.4kN, DAIF
44.5kNo. & KS 7S 53t
ARrEIe JIAAEE AT AxzAe 34 AEEG 7oA e Jle=
= 0.038). A2z HH AZAAEL} AZAY] FA

SOt (38) = -2.15, o 2
B 1527 kKN (SD = 4.496) Fol7} Qi Ao sepwgich @M, AfREe
HAE HE oA (L50E Holu

_rTw

Ol

3
dre AAFEE ALstal KS Ao BAE
o2 YRt o9& S9, BAY 16 mm A F=32@2.7 KN+ A 1873 =(36.9
KN)E T -4.2 kKN Ztgkom, o]= 11.38%°] 3-8 %} 33t

o bl oY
o o}i Flr

N

322 =% 30U AE ARAY A 2 BA

D A% AY Az
SR eE NDAEL AFAY A3k AP AR BT FIAYEEKS)NA
FHE 340 U2 QIFT J1FS FHHAU, DILE ANt ARANH FASE

(2] KN)

x| =3 TEST 1 | TEST 2 | TEST 3 | TEST 4 | TEST 5 3 "o
16mm 34.7 35.4 28.0 35.5 33.8 33.5 37.2

20mm 50.8 52.3 52.6 51.5 52.4 51.9 54.9

16mm 32.9 34.1 33.7 32.2 34.2 33.4 36.9

B it
20mm 46.1 44.4 46.5 43.7 45.6 45.3 56.8

C it 16mm 29.4 30.1 28.7 27.6 27.8 28.7 32.3

20mm 46.4 455 47.3 46.6 47.3 46.6 48.5

16mm 34.1 36.9 35.1 37.1 37.6 36.2 30.4
D it

20mm 47.3 44.8 471 43.4 47.3 46.0 451

# A=A FH 0] Aol 7]

i,
&
2
o
o
o
o
ol
I
e
o
o
o
e
Y
9



NWAEH AF AFAY AnE Haste] Y, AR AFPET} FolE
out, BHRE FOlPF AP Aol Gt AOE el A

(&< - KN)
HA| X3 Z4 TEST 1 | TEST 2 | TEST 3 | TEST 4 | TEST 5 oo
ME 34.3 35.6 35.8 36.2 36.9 35.8
16mm
i L 30 34.7 354 28.0 355 33.8 33.5
i
ME 52.3 53.9 53.4 4.4 52.9 53.4
20mm
2 30 50.8 52.3 52.6 51.5 52.4 51.9
ME 32.6 345 32.2 31.1 33.1 32.7
16mm
- = 30 32.9 34.1 33.7 32.2 34.2 33.4
i
ME 46.9 47.8 451 46.6 46.9 46.7
20mm
= 30¢ 46.1 444 46.5 43.7 45.6 453
ME 30.5 30.4 30.8 30.7 294 30.4
16mm
C it 2 30 29.4 30.1 28.7 27.6 27.8 28.7
ME 49.4 50.0 491 48.4 48.7 491
20mm
L 30 46.4 455 47.3 46.6 47.3 46.6
ME 39.4 34.5 35.6 34.8 38.9 36.6
16mm
- 2 30¢ 341 36.9 35.1 37.1 37.6 36.2
ii
ME 45.2 454 45.3 45.9 445 453
20mm
2 30 47.3 44.8 47 1 43.4 47.3 46.0

50

0 II| II| II| III

£ ®mismm igso H 20mm % 20mmi.=fau°'

(29 19] A&/ =3 309 AFEzo tigh A-ZAD AHEH TG 719)

3

o

2

o

1

[=]

B 16mm

- 33 -



KS 7&& SAIde=2 S5t 2=

0.001, &7 20 mm: t (19 = 16.66, p

FEe 3295 KNe= KS 7]&< 24.2
o

[¢] 1l
= KNS Zsbahich @, A=A 16 mm A6
2 A Zﬂ% 28 kN, B A& 32.2 kN, C A+ 27.6 kN, DA 34.1 kNo &2 e} KS
71EE 2% =Z3th E=3 20 mm ARfEZo A AT éﬂé\\—%k—‘l AA% 50.8 kN,
BAl= 43.7 kN, CAI= 455 kN, DA|= 43.4 kN2 KS 7|&=&

|1] o
ON
I

QL
v
o

[3£ 30] A=A ¥ AF/=3 0L AF TF H3 vl

(&34 9
A x4 LS ANz 58 b=y
ME 701 706 708 699 709 705
16mm
A& 30¢ 701 708 710 700 709 706
i
ME 1,174 1,169 1,170 1,164 1,168 1,169
20mm
30¢ 1,175 1,171 1,172 1,166 1,170 1,171
ME 717 718 711 714 714 715
16mm
8 it 30¢ 719 718 711 715 714 715
i
ME 1,118 1,117 1,116 1,114 1,118 1,117
20mm
30¢ 1,118 1,116 1,114 1,113 1,118 1,116
ME 740 740 736 739 740 739
16mm
C it 30¢ 741 743 737 740 743 741
i
ME 1,149 1,141 1,157 1,152 1,156 1,151
20mm
30¢ 1,150 1,143 1,159 1,154 1,157 1,153
ME 742 728 724 732 732 732
16mm
D & 30¢ 736 729 726 733 734 732
i
ME 1,119 1,115 1,126 1,120 1,118 1,120
20mm
30¢ 1,118 1,114 1,125 1,120 1,119 1,119




5) g AW AF MAEZ HAFY W

[3& 31] A=A ¥ AF/F 30€ AF A-ZAE AE A4 vl

(9 : mm)
QA 53 | NY 20 Y s
H 16.05 16.00 16.00 16.02 16.00 16.01
16mm =3 14.61 14.72 14.40 14.65 15.02 14.68
) d4A8 | -9.0% | -8.0% | -10.0% | -8.6% | -6.1% | -8.3%
AT H 19.94 20.00 20.05 20.00 20.00 20.00
20mm =3 18.95 18.32 19.01 18.85 18.84 18.79
UHAs -5.0% | -84% | -5.2% | -5.7% | -5.8% | -6.0%
H 16.02 16.04 15.95 16.00 15.95 15.99
16mm =3 15.01 14.78 14.36 14.83 14.91 14.78
B HAs -6.3% | -7.9% | -10.0% | -7.3% | -6.5% | -7.6%
o H 19.85 19.90 19.96 19.93 19.88 19.91
20mm =3 18.82 18.30 18.71 18.84 18.72 18.68
d4A8 | 52% | -80% | -6.3% | -5.5% | -5.8% | -6.2%
H 15.83 15.61 15.80 15.76 15.84 15.77
16mm =3 14.52 14.66 14.81 14.63 14.79 14.68
_ UAs -83% | 6.1% | 6.3% | -7.2% | -6.6% | -6.9%
cm H 20.01 20.11 20.08 19.99 19.98 20.038
20mm =3 18.37 18.85 18.54 18.39 18.40 18.51
UHAE -82% | 6.3% | -7.7% | -8.0% | -7.9% | -7.6%
H 15.72 15.70 15.81 15.84 15.72 15.76
16mm =3 14.80 14.39 15.00 14.92 14.48 14.72
B HAs -59% | -83% | -51% | -5.8% | -7.9% | -6.6%
o H 19.86 20.02 20.00 19.91 20.04 19.97
20mm =3 19.17 19.00 18.93 18.55 18.91 18.91
LAs -3.5% | -5.1% | -5.4% | -6.8% | -5.6% | -5.3%
AZANE A, & =2z AAS AT 23, 5 ~ 8% A4 Haste e &<
& = AT
SHA, AFZZ HAAF 2 H7] 71& A4 7Fe]=2k2l(Cordage Institute International

Guideline CI2001-04, Fiber Rope Inspection and Retirement Criteria)ol] m=2H, Z 39|
SAAES 10%°1 &0l F&o] Ao HI|sfiof ek A FHo JTH39L
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6 HFEZ =3AF AF A=
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=

o Q7| %
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AeRzel QA A YA Avny 2xol meo] ARHAWL, ARAY Fo
FExol 1y et BFARL ¢ 5 U

D AR Y =FAEE ) =E 30Y)

- ) BE AFAA AES vawste] 917w
Folmg wsks F9 @ 5 oo, AEe
9k

- O 23 odn  A4e o 5~ 7% A% ads AL 4 ¥ F A

=

B
-3
yJ=?
ru
rO
o
ol
ki
o
ol
off
4 e

20 -9.0%

18 -B.0%

15 7.0%

14 -6.0%
-5.0%
-4.0%
-3.0%

-2.0%4

-1.0%

0.0%

AMF BA} CAf DA}

 6mm LS e 16mm =230 Y m 20mm S

20mm =230 & 16mm 22 ——0mm S-S

(13 24] ARA D F A=A 2 2o 274 HIKHT & 7]18)
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323 =% 09 AE AFANY A 2 £

D & /\lfﬂ A

=37 eE 0DAF] ARAE 23, 16mme] 39 AT AzA 25 =
AAEZEKSANA FAHE TA VA= 71+< st3lstm, 20mme] 739 A
e ALsta e AzA 2F d=AFEEKS)NAM 8 E ABAEE s
<= & 2 5 AAH29]

E=
(22

[% 32] A2AFE =3 90 AF IAAE A5
(&9 - KN)
S| ESPz TEST 1 | TEST 2 | TEST 3 | TEST 4 | TEST 5 W Ho*
16mm 20.6 23.5 21.1 21.9 22.3 21.9 37.2
A it
20mm 38.3 36.9 33.7 38.8 34.4 36.4 54.9
16mm 21.3 20.6 19.8 20.4 20.7 20.6 36.9
B it
20mm 33.0 33.8 33.7 34.8 31.3 33.3 56.8
C it 16mm 18.8 20.1 19.0 19.8 19.4 19.4 32.3
20mm 33.2 30.1 33.4 32.4 32.7 32.4 48.5
16mm 21.0 20.4 18.8 20.2 18.8 19.8 30.4
D it
20mm 27.4 29.4 29.8 28.9 29.4 29.0 451
54.9 56.8
I 48.5
I I 45.1
BAF BA
B 16mm =290 Y nﬂm B 20mm =29 dﬂm

[Z19 25] =390 Ao Al Hoatst £7] @ vl

et

= E
o) 49 A%k

* KS K 6405 Z2e]z=g3 22 -2 [Eg|==29d & 23] 16mm : 24.2KN, 20mm : 36.6KN
Biit

wx A 2AL FH 0RO E719 S AlFe] IR,

- 38 -



2) A AE A7 vjw
A A e FPoz FErt AsHE Yol YE PPAREIY mHE@) ) nE
0WAE AP Avhe thedt 2o AFFE WsE g A 30Y B¢
A wEe] GFoRE FEr} ASEHE B4S FAT F fUo 0 F
22 2%ty 16mm 2329 AL H 51.7%, 20mm 232 AL H) 39.8% 74
S 0 & g AT
[ 33-1] A=A 8 AF/=3 0¥ AF A-ZAE A3 v
(9 KN)
X | = =4 TEST 1 | TEST2 | TEST3 | TEST 4 | TEST5 | Iz
NE 34.3 35.6 35.8 36.2 36.9 35.8
L% 309 | 347 35.4 28.0 35.5 33.8 33.5
16mm | w2 902 | 20.6 235 21.1 21.9 22.3 21.9
t'g;g' 30.9% | -34.0% | -41.1% | -39.5% | -39.6% | -38.8%
AT NE 52.3 53.9 53.4 54.4 52.9 53.4
L% 309 | 508 52.3 52.6 51.5 52.4 51.9
20mm | w390y | 383 36.9 33.7 38.8 34.4 36.4
ﬂ;;gu -26.8% | -31.5% | -36.9% | -28.7% | -35.0% | -31.8%
NE 32.6 34.5 32.2 31.1 33.1 32.7
L% 309 | 329 34.1 33.7 32.2 34.2 33.4
16mm | w2t 90 | 21.3 20.6 19.8 20.4 20.7 20.6
t'g;g' -34.7% | -40.3% | -38.5% | -34.4% | -37.5% | -37.0%
o NE 46.9 47.8 45.1 46.6 46.9 46.7
L% 309 | 46.1 44.4 46.5 43.7 45.6 45.3
20mm | L3 90 | 33.0 33.8 33.7 34.8 31.3 33.3
ﬁ';;g" -29.6% | -29.3% | -25.3% | -25.3% | -33.3% | -28.7%
AAF PPEZ BA} PP2

16mm
mAE m-E30Y

20mm
LR =T

16mm

20mm

EAE EZ30Y w-Topd

(28 26-1]1 A=A & A& A 23 HIE 4
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[ 33-2] A=A 8 AF/=33 909 AF A-AE A Bla(A%)

(&< - KN)
x| =Y =3 TEST 1 | TEST2 | TEST3 | TEST 4 | TEST 5 | Tz
A= 30.5 30.4 30.8 30.7 29.4 30.4
w2309 | 294 30.1 28.7 27.6 27.8 28.7
16mm | w2y 90 | 18.8 20.1 19.0 19.8 19.4 19.4
LS|
] Zyg | 384% | —33.9% | -38.3% | -36.5% | -34.0% | -36.2%
i A= 49.4 50.0 49.1 48.4 48.7 49.1
w2309 | 46.4 455 47.3 46.6 47.3 46.6
20mm | w3 90y | 33.2 30.1 33.4 32.4 32.7 32.4
LS|
Zyg | 328% | —39.8% | -32.0% | -33.1% | -32.9% | -34.0%
A= 39.4 34.5 35.6 34.8 38.9 36.6
w2 309 | 341 36.9 35.1 37.1 37.6 36.2
16mm | w3t 902 | 21.0 20.4 18.8 20.2 18.8 19.8
LS|
] Zyg | 46.7% | —40.9% | -47.2% | -42.0% | -51.7% | -45.9%
D A= 45.2 45.4 453 45.9 44.5 453
w330 | 473 44.8 471 43.4 47.3 46.0
20mm | o3 g0 | 274 29.4 29.8 28.9 29.4 29.0
LS Y|
Zyg | T394% | -35.2% | -34.2% | -37.0% | -33.9% | -36.0%

DAF PPEZ

16mm 20mm
mAME Ei-Z3Y m gl

16mm 20mm
B4E mi-Z3Y m-doo¥Y

(18 26-2] A=A & A A 23 HIEE4)

PPaA o] HF27t Aejre) G s dds F3f & & 5 AfNen, A
)Mol oaf MgErsl Heks) A= AEe AR 7)zko] Apok UYL Bl & 4

AT
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3 A &4

=33 0¥ AFE=y JAAHEE KS 71+
gt AHR A 16 mm: t (19) = -5.58, p <
< 0.00D. A7 16 mm AF=3x9 A=
KNS F=31A 3ot =3 274 20 mm AF2Zo AAREE Hit 32.77 kNo.2
KS 712l 36.6 kNel| wgstth ¢+, AZAPE 16 mm A
78S A AE 20.6 kN, B A= 19.8 kN, C A+ 18.8 kN, DA|=+
KS 71&o =% mgsidnh =3 20 mm AF23Zo AARAGE HEHe
33.7 kN, BAIZ 31.3 kN, CAIZ 30.1 kN, DAZE 274 kKNo.& KS 7]|Zo]| =F 7
3t 210 E UEST

=33 0¥ A2 JAFAAE== KS 71&& 5AF
sotE] QA 16 mm: t (19) = -5. 27 2
< 0.00D. 274 16 mm AHFE3zol QA7 3 20.43 kKNo.2 KS 7]3¢l 24.2
KNS 5531 E3oh =3 274 20 mm A2 AA-AAE=E Ht 32.77 KNo.Z2
KS 71 36.6 kNoi| ®|E3tth ShH, A FAE 16 mm AF=2xo A=
£k A AE 20.6 kN, B A< 19.8 kN, C A= 18.8 kN, DA = 18.8 kN & e}
KS 7)o 2% mgsigtt =3 20 mm AGEZo AALE HE3S AAZ
33.7 kN, BAlZ 31.3 kN, CAIE 30.1 kN, DA|E 274 kKN & KS 7|&o| 2F 0
st 2o E UEST

[ 33-3] A2} 2 AE D 0Y AFE JEAAND AT Mm%

(9] : KN)
A &4 4 AFZE (kN)
MNE 35.8
16 =% 90 21.9
A LAE (%) -38.8
AME 53.4
20 T2 90 36.4
LAS (%) -31.8
AME 32.7
16 2 90 20.6
B ZAS (%) -37.0
AME 46.7
20 =2 90g 33.3
LAE (%) -28.7
MNE 30.4
16 =2 90g 19.4
C LAE (%) -36.2
ME 49.1
20 2 90 32.4
AL (%) -34.0
AE 36.6
16 2 90 19.8
D UAE (%) -45.9
AME 45.3
20 2 90 29.0
LAS (%) -36.0




H) HAFEZ =ZAF TF ¥H5

[ 34] Al x=A E

(&F4 9
R 5y | hF N2 &g S
AME 710 700 705 700 719 707
16mm
AR 90¢ 711 702 707 702 720 708
i
ME 1,174 1,140 1,173 1,181 1,175 1,169
20mm
20¢ 1,176 1,142 1,175 1,183 1,178 1,171
AME 715 712 109 709 713 712
16mm
90¢ 717 714 710 711 714 713
B it
AME 1,119 1,123 1,122 1,125 1,121 1,122
20mm
20¢ 1,118 1,121 1,123 1,124 1,120 1,121
ME 737 757 748 742 732 743
16mm
C 90¢ 738 759 749 744 734 745
ii
AME 1,153 1,150 1,151 1,161 1,136 1,150
20mm
20¢ 1,155 1,151 1,152 1,162 1,137 1,151
ME 726 726 729 732 741 731
16mm
o it 20¢ 726 727 730 731 742 731
ii
AME 1,130 1,120 1,119 1,119 1,124 1,122
20mm
90¢ 1,130 1,119 1,120 1,119 1,124 1,122
QX &2 ety JAAA =T AstE = PPEXO] EAJo] A|E F ol m A=
Gkl g AEE {1336}%‘ 1Jr A7eE WY 7T 2 AFAAE G 2o
o) g Aol oD PR AR Byl T 2
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5 UF A AF A== HAFY ¥

[ 35] Al2=AF 8 AZ/53 90Y AFE QAAY AE 27 v|w

(&9 - mm)
QA 53 | NY 20 Y s
H 16 16.01 16.02 16.02 16.03 16.02
16mm k=3 15.22 15.44 14.94 14.68 14.81 15.02
_ SUE -4.9% | -3.6% | 6.7% | -84% | -7.6% | -6.2%
AT H 19.93 20.02 20 20.06 20.01 20.00
20mm =3 18.57 19.07 19.01 18.89 18.81 18.87
SUE -6.8% | “47% | 49% | -5.8% | 6.0% | -5.7%
H 16.01 16.06 15.94 16.01 15.96 16.00
16mm =3 14.86 15.02 14.44 14.85 14.88 14.81
_ SLE -72% | -6.5% | -94% | -7.2% | -6.8% | -7.4%
o H 19.89 19.92 19.96 19.98 19.84 19.92
20mm k=3 18.85 18.41 18.78 18.9 18.71 18.73
SUE -52% | -7.6% | -5.9% | -5.4% | -5.7% | -6.0%
H 15.94 15.79 15.81 15.79 15.9 15.85
16mm k=3 14.71 14.76 14.79 14.71 14.76 14.75
_ SUE -7.7% | -6.5% | 6.5% | -6.8% | -7.2% | -6.9%
¢ H 20.04 20.05 20.02 19.98 20 20.02
20mm =3 18.41 18.82 18.51 18.44 18.39 18.51
SLE -8.1% | 6.1% | -7.5% | -7.7% | -8.1% | -7.5%
H 15.88 15.75 15.79 15.86 15.76 15.81
16mm =3 14.92 14.41 14.82 14.86 14.53 14.71
_ SUE -6.0% | 85% | 6.1% | -6.3% | -7.8% | -7.0%
o H 19.96 20.01 20.02 19.97 20 19.99
20mm =3 18.89 18.97 18.91 18.66 18.84 18.85
SUE -54% | -5.2% | -5.5% | -6.6% | -5.8% | -5.7%
- ABAAE A, & 2xo AAS (S A, 36 ~ 8.1% AHo| A AS
g AAH
gHE, ARFE2Z AAF 9 H7] 71E FA4 7hol =24<l(Cordage Institute International

Guideline CI2001-04, Fiber Rope Inspection and Retirement Criteria)ol] m=2H, Z 39|
SAAES 10%°1 &0l F&o] Ao HI|sfioF ek A FHo JTH39L
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324 AL AE AW A 2 84

D g Y At

AAGOODAFS] ARAY A, A X BT FFAYEEKD)NA FHE
= Sol whe} o)z}

|

%
ol & 5 A9k

p‘L
2
o
o
=
>
ofo
r]I.
in
o o

[3& 36] AAHE 90 A& A-AIE 24

(&9 : KN)
g 54 TEST 1 | TEST 2 | TEST 3 | TEST 4 | TEST 5 Iz
A8 A 34.9 32.7 35.4 33.1 33.3 33.9
L= 28.7 27.2 26.5 26.3 27.3 27.2

S4E -17.8% | -16.8% | -25.1% | -20.5% | -18.0% | -19.8%

16mm TEST 6 | TEST 7 | TEST 8 | TEST 9 | TEST 10
AE H 36.2 34.7 33.7 34.3 34.1 34.6
AE = 32.4 31.6 32.3 30.6 30.4 31.5
SdE -10.5% -8.9% -4.2% -10.8% | -10.9% -9.0%
X3 &4 TEST 1 TEST 2 | TEST 3 | TEST 4 | TEST 5 gd
Ag H 50.5 53.7 54.6 53.4 50.5 52.5
AE = 451 36.4 36.5 36.6 39.3 38.8
S4E -10.7% | -32.2% | -33.2% | -31.5% | -22.2% | -26.1%
20mm TEST 6 | TEST 7 | TEST 8 | TEST 9 | TEST 10
AE H 54.0 53.7 55.3 56.5 54.6 54.8
A2 F 41.7 42.5 41.7 421 36.5 40.9

S4E -22.8% | -20.9% | -24.6% | -255% | -33.2% | -25.4%

2) A3 B4 AAE 902 AlF

- ARG AlFe A AlF v BEHoE oF 9 ~ 26%0) ARAETE A
Aee & & F AN,

- AARE AT A AR ARHIE B AU S AREA @0 w2t
UG = Aol 7} AT

- AARE A Fo] ERAFEY AR

A ASHE @ Wy fEY o AR

iy
o
S
a
flo
o
Ho
u
rlr
N

4 ¢4E = B2d
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22X AFY UI=FE 30, 28 AHE F IdE EXE FASY AAAAE S
ol&ste] B FH Wtol| thsfiA s EHth AFH YrxeE: 0¥ AF9
NG E Aol A TAUW ztol & F2l & 4 gtk oyl AL HQW PP
AAEA AEZHQ 7] )IgH =z o] W3y} & AoE ATt 7 AR
AH sk FsA 1%‘2% 22X 3WE sty B Ay 9] =22 A% ‘?iﬁ}—a—
g AN

AF 2zl 7] = Y ZILE K0T A< FHHL W A FFolsk A
Fokth BE 97 =F AT A AFS A @z 9% Dof Hy] e
g AL olBd 5 ogle] EAL Yo ogrel HFunu HApiles] E
o] Aol el F 5 YUTh EF, A F oE B 2| A9 Aol
14 5 e ¥ & gAY WS =5k QY =

8 e wHd % % 9
We BYS o|m A ofeg) 2k,

Reolth. FeHan 4 A& 2 2xo
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s 90¢ =&o| HH

(29 33] ¢7|=s 0¥ 2xo UG E)

97w 909 x| A9 KoE B A AFR 97)xE 309 AFH
g 5 Qe AEE wde AEwWY HApie)e] A wol Atk =,
9

o4
e (B fe

7hee gosiA el nH Zxo] ~EME Alolox AEFRT H(Fun)h ¥
(pile)e] ol A A= AS A & F AUTh

S 7 eE 3099 Bxe o] Af 22 AA B 7)o ik KS VEelAE
‘EHA FHfuny FLppile)o] FAE & o, olHd P4 A3 BAH
ol ZXE A% HAEZ <A = aflo] HA= et Fa HAS
olgigt W FH(funy IU(pile) WAV ZE x| Fxo| AHJE =3,
H7] e 71Elo®2 & v gtk wakA] A 2xo 39 JHE SUveE g
It #E] RE AdsrlE oHE AoE AR "ot



F
2

AR 2I9

(29 34] AAS 909 =z o] FHAE)

F e AxE wHo] (AR, HFuD (pile)o] FAstA ol BT EF
® J Q3] B 2329 2EWC Alolo = AZ R} H(Fun)rh
(pile)o] el AAE Jd 22 7igo] AHA e ALS &40 & F Uk
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[19 35] AHE & S | 230 FHAAE)

A71xF 30d AFH BF AF 2z oW oez2s HAFuny Hdpile)e]
g Aes A olelols Ao Al HolA|wt Fstdngdos & Ay Ao wEol
e A 7hEe] Aot Hol HFuny Sdpile)o] dojuta e ALS & F Aok

ol Aoz 3 HFEE JiHe] k3HI dEe & F Ae A®oH £,
A T gEE 22X Ay B eR BE =537 Bol IHHY Slee &
T ATk
ok, @Ak E(KS K ISO 9554:2010 A= Z-dRE BA) 7ol w2 o] 23k
HEuNy s (pile)e] T A53] FgAH< ?i"&olfﬁ, /}JZ%?;} AR 7“:°ﬂ F&F=

5]

U(pile)o] HAY A&

0% #A T 5 Y
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QU= 30¥ 2O Jicto] HH

(28 37] 97|12 30¥ 2= 7} 39

[kl
N

[Z23 37]3 o] 97|xd 30¢ 2= 7ige] 2dS BY oo [1F 32]-9P‘— ot
A AlEF 29 Jhg E—-}O] OEs o 7 At dF 2 7t F51 3
HE &3l 5 flow, =X 7ig &9 HEunNy dd(pile)e] T < Vﬂﬁhﬂ
& Uk olyd W G EHdd HEunY FA(pile)o] ALl =
| o 437t sol 7x7F AEAs ZoR AlRHM, ojd dido] =z

dEE A= Zlow Addn.

ko
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(19 38] 7= 0¥ 222 7t4e] %9

(29 38]2 972 90¥ 2= 719 FHES 93 oA 24 22 7lg 39

2 284 dHE #dT e, 22 Ui 19 H(Euny 3
(pile)e] TS #Z & = Aot ol AWE A2 RS ALl & =
o] 7hgto]l 437} TAst A syt HA st Aem Als dn. 53, [1H
36), [19 37]& Bl st PPEZ7} A4 o] Zojfd wet 22 71e F19
Zepgol BolAx dvkes AL & F Atk olEld A E PPR 2V} Apejalel
ofsitt= AL S &<l T ANeH, 2ol By, ARE, el Aol AL
FEe Has & 5 A= ekl 2asin.
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g F vhaE 220 A% X Jlg I PO 2epd 28 Fu0t e
Selg 4 glon], =3 slg wde HFu FeApie)o] ol WATE B T
e £ A8 A 48 BAE L S g Basla s cl2AT 9 4
Zepgol WmE LR H(Tunzk A3k o3 FAA J= AL qA T F Ak
o3 ZIL shete] R Fepd @yol s FEANL WSl 2xI} vhad
Ao By, w}aw o3 ZIL shee] % ATAYANE AF3r] 913
22 A4d 542 w3F B 2 A7) /120 Bastn A4S 9n
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4. SlA ZA4E& FAEAHAAFE

4.1 &7 gte] ¥4

&
s
AC)
o,
[-'0
e
X,
X
=
o2l
=
2
>

A= F2 28R NA 9F vt FA-Y SdFE dES §A - ReEY Ao
5ol AMgElT o, & Jeo EnA e} 2y AV Ak 71 wol
ARE = ZoAE GH A= e AdElolA] ZFArE HEHA FAPJE F AERE
AAE Ao A 1A FE #=S gy yyes ZY EAAN FHA 9 9
HQAE YEa Yot EuA #E FoAs ooz Jgax g 93
A, FFE2E FojHo] o3k Ala, BokAZE YT 9% Al Fo] WUl o)
A sl Qo FAYPRE FoFe B 22O w5351 "9 npEo] YdloE )
otx] 3 Qth

28 2o 3k el L Hr) 7FL AR A 7)Fe B 732 A 63%,
A169ZN M= mYo] HEAXAY A €48 AFZ o thste] AFES A5
gout, Aol AL Frstsd =go] I x| FEF AL AAHA
Ealm, AlgEE 2320 Ao EAo] HitgH 7]Fo] glo] o3 A g3

28 7lEol Easit

oo MAEEES AGIE AYPAe] Zxo| B L Mgl B J1ES ANY
o2H AR BA EE AYAF 2Z A Y A7 ARE AHY F e
FAH Bl Pk T gol AMFLA I
4.2 3] Ft AA
ANFE Bl Ee DU AABEAA P Bol ASHE BYTRPACPL
MEZ AW EHL WIS LA AFWF] PPRIE o] Hokd
Ex0] glof 917] Aol Be oM =4 L AR Y & 4Y S AW =
ZE AR ol 7] wEe) BE Exe FE At o3 Ak
A, PPEE R A o] SA k7 wigro] Balk AulelA 93 B 84
HE m@stelo} shm, 2xe] 44 olu 42 F mY WAL Hans A=
220 HEYL HASEL B9 o Ak #s BAD A Yo AT
le mme] Aol AAEL 7FoR BusE WHoRA, 2xel Hrel 7
a5t AFAY AT 2me] H7 gasts Al Fstel 1k At
Aol sl 2zel #7) o R B BVY 5 ot J1Fe Ted 2
A WPEAGEA DYE AR MG FYR_EA 2) 94X 2 BADE
HEL, UF 1 A F EA 27b F9 A2 Bl B9 A4S 24 Wk 4
A0 el W Aolz AE@IA AANFEA-EE 2L Ad A

(www.sizekorea. kn 2.2 v]j# & 38 Zol& 956 ~ 997mme] ™, & Y¥]+= 85mm,
A Ho A wiFH7FA L] A ¢F 1,000mm=z 7F s, FH FYHE Ynje] dyh <oF
S50mmEzA AA AFZZ7)} S0l doj= oF 5% oY € Ao =2 odHt.



HR2E H7| R TEEEAL Y2

(29 41] d&eAM A& & + A= Ar=x I 7|F AARD

43 ZAFAY DHlA FFFZD AR- AAFRDH AA
St olA R AT G A AASL FESHE KOSHA Guide:= 4Fg kA
A ZeA e At AYALY AVIE ARAA dYEH + o & FFY ¢

ARA F= A8l Fag = A 7led Wée 947 g = A== Ve
UHHEA 7hol=o|t}. KOSHA Guide= W2 7ol obd A& T=Ake] osj&
w71 98 2H3E Z1e da A=A, DrA 2] 3’4343}04 ‘el

e A b &Y A F(EKOSHA Guide C-33-2022)° <= whdsta flow, I 2022d
I WE&= MASAT v, AR WE T & A7 d72AE wFste el
283 FEol o AH ABERY AAZE 2o I &S e 2ok

[ 37-1] el Ae 2uA kazke) A7 AHED

EE. )
4.2 EIOXIS IO THQA0| TS QPR | 4.2 SIRIOIRE ZHIHO| TAHRA0 Chot OHHER
A8 Ar8
421 Mg 2 Y YO RY 54 | 421 HYS 2o Y 1PS ZRY 54
(2) XMQUS 2T Y AYS GHHERINF (2) Meig 21 o S GHNXTIAY

O EHAE XRXole R 2Es za| () ZHAE XXl 2= 2TE a4
22.9kN(2,340 kgf) 2 25 71 AZHER(UY | 22kN(2,245 kgf) o ZEES 71 QIRMR(LIUE
E0|Lt Z2/Z2L0| XH)0[0{0F ofH, 5&oHs | 0|t Z2|TZ 0| X5hH0|0{0F ol SIEotSS
= ZoiA ARZSHAE OfHE L oM MESHHAE OFLIEE




2xo HixAlre RET A
FAH e HerIE(H2TZE AN H
71E9] 22.9kN9¢] 7% AAo] BEEYst1 o) =
24 v=e] OSHA 7123 g4 &2 F9o] 3o I dAJFT 1A 7Ee &8

&k T

[3£ 37-2] A olAtd EnlAl 4] AR D (A<

o d 7 (e

(L) ~ (2h (L) ~ (2h)

O A T 209] 2 FFES BIEA] HARSH | (OF) MRS F0f| 209| 4 RS HIEA| ZAfG}
O{0F oftH HARZL BteotA| EAL &4, HAE | 6OF ot HAIZAD WEopA HALL &4, HAE
S2=20] AL JA| H7[6HK{0F St 20| HADALL T= AXEEOZ 20 HHS

(H)) &8 2oE= AEEH E5RH 2 H 0|d0] | 222N 20 HH0| 7122 SAK= 42 S
AL MZZ=2FH 3 3 0|¢0] HUS o= | H7Z|ot0{0F Sit.

AESHA| 40t0F Bttt (Hh ZUE 20= SHEY|GE ~ 9H)E HBi510]

(A ~ (O) AEE Z2H 9iE O0]40] HUAL M=HZ2H

(AP YEIMOZ PP E= P.E 2OZS ARRSHE | 3 13 0[A0] E[US o= ALRSIX| 4O0t0F BiCt,
32, HY8 2o= HE 22mmoly, 3= 22| (Ah) ~ (0h

= 16mm OlYS ALZot0{0F Sith(T, 2= 2R= | (X)) YHHOR P.P E= P.E 2HS ANESh=
E|A 22.9kN(2,340 kgf)Q| ZEZE %1, 51515 | 42, AR 2O= XA 18mmoy, 2HE 20
S ZieA AREot0iAlE Ot L) £ 16mm Ol&fS AKZot0{0F SHCL(H, 2E 2o=
ElA 22kN(2.245 kgf)o| BEE 21, 5186HES
ZtoHN AbEotOM= Ot HE})

A A 2Zo] &4 fEE sty 93 wH o Z4] 9= BS EN 1891:1998(Personal
protective equipment for the prevention of falls from a height - Low stretch kernmantel
ropes)oll A ARSI Qe ZZo} FA BFV|EA A 22 QT d3E =229

EAL FANL Aol 2L EHo] R WAXNE A% AIHES S =X E
Q1 g5hech
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4% ATE AAFEZE 22X FH7] 7|7HS AAFAT

X
AA AFEStE FYE 2 A 20mmeE 52%, 18mme= 43% = T
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22 HarZat FA AFARC] BET FAIF TN EEFRDA A
2020-355) [E3E 9] ekATle] A/ FATE B FHFHE NPT
NEs =g3an
[ 37-3] 22y DuiA kAR A2 ARED %)

ek M F(h

4.2.4 ORI DU M| OHEAAS | 4.2.4 MAIKE LU HIC) OHIERINY
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Abstract

Objectives : Hanging scaffolding, which is mainly used for painting and
cleaning the exterior walls of buildings, poses the risk of a fall accident
due to the nature of the work. Most accidents caused by rope breakage
can be prevented by periodic rope replacement and rope protectors, but in
the case of small-scale work sites where safety management is weak, it is
realistically difficult. In addition, the content of the regulation presented as
the standard for management and disposal of work ropes is “prohibited
from using twisted or severely damaged fiber ropes”, but it lacks specificity
to be used as a criterion for determining whether to use or dispose of
them in the field. Therefore, we intend to prepare a more specific and
easy-to-use safety plan through testing and analysis of the fracture
strength of the scaffold work fiber rope.

Method : This study aims to analyze the dispersion of the strength by
measuring tensile strength by purchasing PP fiber pipes (20mm, 16mm)
from four companies on the market for the most commonly used fiber
ropes in the domestic construction industry. In addition, in order to analyze
the cause of old age and friction as the cause of rope fracture, the tensile
strength of the new rope and outdoor exposure (30 days, 90 days) is
measured to confirm the effect of ultraviolet rays. Based on the data
obtained through these experiments, we intend to prepare a management
plan through analysis.

Results : A tensile strength test was conducted on a new product and a
product treated with outdoor exposure for 30/90 days after purchasing a
new product (20 mm, 16 mm) in diameter, and the distribution of strength
was verified, and the aging degree of the rope was verified by ultraviolet
rays. In the case of new products, all four products secured the tensile
strength required by KS standard, but the other three products did not
meet the tensile strength standard disclosed on the website, and there was
a deviation in tensile strength between manufacturers. In addition,
considering the PP rope characteristics that are vulnerable to ultraviolet
rays, the difference in tensile strength between products with 30 days of
outdoor exposure and new products could not be confirmed. However, the
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difference in the surface of the rope on the naked eye was not significant,
but it was confirmed that some hardening was progressed on the rope
strands photographed with an optical microscope. It was confirmed that the
tensile strength of the outdoor 90-day product decreased by up to 51.7%
for the 16mm rope and 39.8% for the 20mm rope compared to the new
rope, and that the strength of the PP rope decreased due to the ultraviolet
effect.

Conclusion : Based on the results of data analysis collected through surveys
and actual experiments, the characteristics of synthetic fiber ropes (PP
ropes) were derived, scaffolding management plans that workers could
easily use in the field were presented, and suitability was reviewed.

% Keywords : Scaffolding work, Fiber ropes, Tensile test, Polypropylene, UV

deterioration
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