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( SHA M8 FMHFRIO AS QIFY JHM

O

Load (kM)
MWy
Load (kN)
-
}ﬁ
h ‘\r
\\\\

: H-—/:}!
_.-4“?‘
0
—
59 __,,-3:}"33‘““
CONMET TR TR TEME™ TR TR TR TR TR I (T T TR TR TRRT TR TR TR TR I
Displacement {mm) pisplacement {mm})
Biit 16mm Bit 20mm

[213 mM-5(2)] Bit df=X LE0

!
rol
ro
02
>

(2) & A 21t 24

-

7h) At 16mm2| E2 MEAP} HMSok=s Q=0 HIgH 2f 3.9%™=7t
I SHEACH, 20mme| A 2 2.8% BT A &Y EZQCH

Lh Biit 16mm2l AL MEAPL MEsk= AXUTZH Hloi 2 12.8%
HMeIb 27| EHEQACOH, 20mmel EL 9F 21.6% HE XA =X
E| LY.
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Load (kn)

[T TR TR TR TR TR TR TR TR
Displacemant (mm)

Load (kW)

a4

b1

oo B 1742 %11 e 465 526 “0a7 (51 ?ﬂIJ’J SI{C
Displacement (mm)

Ciit 16mm

Ciit 20mm

[23 m-5(@)] Cit MezD

AE0 et AR Z2a)

Y1) NN SN S S S S .

Load (kN}
=]
=

W5 A0 05 M0 WS K0 &35 A0 545  GB0
Displacement (mm)

Load (kN)

E T R TR TR TR T

Displacemant (mm)

————

Diit 16mm

Diit 20mm

[13 Im-5(4)] Dit dR=Z

CH Cit 16mm2 & HMZEAL

EoF 2A SEEURCH, 20mme| e ¢

= UL,

HSsk= 2E

=0 Bl °f 6.3%F
1.2% B IH &%
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SN [o]pSPS|

( |7 KiiR SMNSETO| AIR O T

2h) Dit 16mme| 22 HZEAPH HSot
HMEIb 37 EREYOH, 20mm
&AL
Aiit2

2=

=
—
ol 4

S

MQEI QIFAIY ZIH HZEAP
SIB2R HPI27)(+5%)0)
Bite] MRzI
et

Y ESEIPSIN

- — x;
A4 QEYEE BHED

ES PRI
HH,

Xotl, 5182t

DAISl 4L 16mm, 20mm E5%
QUL

o o

1 o A]

o

27) KS K ISO 2307:2010 A{=2x-E2 3
Q_}_; 7]Z A=

i o 1

28) KS K 6405:2016 E¢jZ=2gd 21

a4
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H
k-
dm
0x

A
1z

9 =7 309 A QFAA 2 @ BH
(1) o1 NE 2y
R E 30DAE] AHAY A3t SHF AR BE AR
2K FHE 540 BE APAE 7|5 FEAAL, DitS Aol
T AZANA A QAFES RE ShElsy e I ¥ 4
919,
(B -4) HZEM 8 =8 302 HE A 25
oHel 1 KN)
eixl | XA | TEST 1|TEST 2[TEST 3|TEST 4 TEST 5| ™ |E7|29
i 16mm 34.7 35.4 28.0 35.5 33.8 33.5 37.2
AT 20mm 50.8 52.3 52.6 51.5 52.4 51.9 54.9
i 16mm 32.9 34.1 33.7 32.2 34.2 33.4 36.9
o 20mm 46.1 444 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
i 16mm 34.1 36.9 35.1 37.1 37.6 36.2 30.4
o 20mm 47.3 44.8 471 43.4 47.3 46.0 451
29) AzAL EHolAo] ®7]H ST AES AFAE, Biito] A Hkt
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( SHP 2 BYMRRIO| ARG oHHY T

(2) Q& Alg 21}

QA &9 PR Frvt AdtEE 40| Sl PPARED
QR 30‘”)%11% AF9] JAFAIY A3 v|wsto] BH, I <l
L7t Eol€ AL Jlov, tFEEZ fouet QTS Aol= ¢l
2 22l =AU

rr

(E I-5) ®MEA @ ME/cZ 302 HF AYAR Zat Hw

(2] KN)
A | =2A =% |TEST 1|TEST 2 TEST 3[TEST 4/ TEST 5| W+
S 34.3 35.6 35.8 36.2 36.9 35.8
16mm
A g 309 | 347 354 28.0 355 33.8 33.5
i
ME 52.3 53.9 53.4 4.4 52.9 53.4
20mm
a2 30¢ 50.8 52.3 52.6 51.5 2.4 51.9
AE 32.6 34.5 32.2 31.1 33.1 32.7
16mm
" 2 3029 | 329 34.1 33.7 32.2 34.2 334
B i
S 46.9 47.8 451 46.6 46.9 46.7
20mm
2 302 | 46.1 44 4 46.5 43.7 45.6 45.3
S 30.5 30.4 30.8 30.7 29.4 30.4
16mm
= g 30 29.4 30.1 28.7 27.6 27.8 28.7
C it
ME 49.4 50.0 491 48.4 48.7 491
20mm
2 309 | 46.4 455 47.3 46.6 47.3 46.6
AE 394 34.5 35.6 34.8 38.9 36.6
16mm
5 i L 309 | 34.1 36.9 35.1 37.1 37.6 36.2
i
S 45.2 45.4 45.3 45.9 445 45.3
20mm
2 309 | 473 448 471 43.4 47.3 46.0
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Q) MQEID LIUNE =2 Ha|

(E M-6) MZEA @ ME/F 30Y MF 5T s} Hlu

(=2 e))
4hs| 4 | =& AN BT oo
AME 701 706 708 699 709 705
16mm
A & 30¢ 701 708 710 700 709 706
i
AME 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
AME 717 718 711 714 714 715
16mm
B it 30¢ 719 718 711 7156 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
AME 740 740 736 739 740 739
16mm
C 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
AME 742 728 724 732 732 732
16mm
D it 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
AJA &2 ot A=} ?%PHL PPE O] EXo] AF FFol
2= G0 tg AEE APt o, ol E 30¥ 7|02 = A
& ot 2ol AolE B T 4 g
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| gl Heis eHREmel Ag o

g | XE | A= 2D 33F Yt
H 16.05 | 16.00 | 16.00 | 16.02 | 16.00 | 16.01

16mm = 14.61 | 1472 | 1440 | 14.65 | 15.02 | 14.68

A it ad4LrE | -9.0% | -8.0% |-10.0% | -8.6% | -6.1% | -8.3%
H 19.94 | 20.00 | 20.05 | 20.00 | 20.00 | 20.00

20mm = 18.95 | 1832 | 19.01 | 18.85 | 18.84 | 18.79

U4ar8 | -5.0% | -8.4% | -5.2% | -5.7% | -5.8% | -6.0%

H 16.02 | 16.04 | 15.95 | 16.00 | 15.95 | 15.99

16mm 2 15.01 | 1478 | 14.36 | 14.83 | 1491 | 14.78

B it U4ar8 | 6.3% | -7.9% | -10.0% | -7.3% | -6.5% | -7.6%
H 19.85 | 19.90 | 19.96 | 19.93 | 19.88 | 19.91

20mm = 18.82 | 18.30 | 18.71 | 18.84 | 18.72 | 18.68

UdArE | -5.2% | -8.0% | -6.3% | -5.5% | -5.8% | -6.2%

H 15.83 | 16.61 | 1580 | 16.76 | 15.84 | 15.77

16mm = 1452 | 1466 | 1481 | 1463 | 1479 | 14.68

) UdLrE | -83% | 6.1% | 6.3% | -7.2% | -6.6% | -6.9%

c H 20.01 | 20.11 | 20.08 | 19.99 | 19.98 | 20.03
20mm = 18.37 | 18.85 | 1854 | 18.39 | 1840 | 18.51

Ur8 | -82% | 6.3% | -7.7% | -8.0% | -7.9% | -7.6%

H 15.72 | 156.70 | 15.81 | 156.84 | 15.72 | 15.76

16mm 2 14.80 | 1439 | 15.00 | 14.92 | 1448 | 14.72

D it A48 | -59% | -83% | -5.1% | -5.8% | -7.9% | -6.6%
H 19.86 | 20.02 | 20.00 | 19.91 | 20.04 | 19.97

20mm = 19.17 | 19.00 | 18.93 | 18,565 | 18.91 | 18.91

adarE | -35% | -5.1% | -5.4% | -6.8% | -5.6% | -5.3%
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o FHAE] 10%0]4 ZolE o] glom Hy|sof Fek A
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[O3 1-6] M2 LFS QS ofelheE

30) Cordage Institute International Guideline CI2001-04, Fiber Rope Inspection
and Retirement Criteria
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oY 3 BT IiEHH oI%

[28 Im-9] AYAHE = =X XY Hs}
(6) 21t 24 @ ZMSORE 302)

- A0 ik BE AFOIA AFT BlaLste] ofigo] whE A= TF

o Rojulst Hske Bl & S Qgom, AEY EH oz I ol
¥ % o
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| g w eusReme A8 2
5) 33 902 AF AZAE 2 4 B4

(1) =& 90¢ MZF AHYAY Zut

=FEFEE 00DAFS] A 23, 16mme] F+ St A=A

25 FHAAREKINA F4E TY0] B2 B 2 salel
v, 20mme] A ARLE AT T ARA B FIALRZKS)IA
FHY APAEE SIS el T 5 A

(B I-8) M=EA & ¥ 90 HF AYAYH 2

UXM| | ZA |TEST 1/ TEST 2/ TEST 3/TEST 4/TEST 5| HWa |H7[32
_ | 16mm | 206 | 235 | 21.1 | 21.9 | 223 | 219 | 372
AR 20mm | 383 | 369 | 33.7 | 388 | 344 | 364 | 549
~ | 16mm | 21.3 | 20.6 | 19.8 | 204 | 20.7 | 20.6 | 36.9
o 20mm | 33.0 | 338 | 33.7 | 348 | 31.3 | 33.3 | 56.8
c gt | 16mm 18.8 | 20.1 19.0 | 198 | 194 | 194 | 323
20mm | 33.2 | 30.1 | 334 | 324 | 32.7 | 324 | 485
~ | 16mm | 21.0 | 204 | 188 | 20.2 | 188 | 19.8 | 304
O 20mm | 274 | 294 | 298 | 289 | 294 | 29.0 | 451

31) KS K 6405 EgjZzz2gd 22X ¥-2 [EZ=zd9d 2y IUIHE ZI] 16mm :
24.2KN, 20mm : 36.6KN
32) AZRAF EHo|X|o] ®7]|H g A& AL, Bite] 4 <=4k
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1=

AL =g IR vt AdtE= E40] 3= PPAREZY =3
(OF=E 90DAE AE A= o3 2 AT HalksE gl 4
3, 30Y B9 A &9 FIFLEE BTt AotE= EA4S T &
AAOU, 90Y B9 L&EF 95t 16mm ZXO FL Hd 51.7%, 20mm

o

219] AL Fo 39.8% AATHS 31 T 4 Ut

I

(B IM-9) MEA € ME/cZ 90 HIF AYA™ Zat Hw

ol | =178 | =®  [TEST 1/TEST 2|TEST 3|TEST 4/TEST 5| m=

NZ | 343 | 356 | 358 | 362 | 369 | 358

v 30| 347 | 354 | 280 | 355 | 338 | 335

16mm |2 90| 206 | 235 | 211 | 219 | 223 | 21.9
S | -30.99% | -34.0% | -41.1% | -39.5% | ~39.6% | -38.8%

' NE | 523 | 53.9 | 534 | 544 | 529 | 534

v 30| 508 | 523 | 526 | 515 | 524 | 51.9

20mm[zr 90| 383 | 36.9 | 33.7 | 38.8 | 344 | 364
ﬁ'ﬁj”g' 06.8% | ~31.5% | ~36.9% | ~28.7% | -35.0% |-31.8%

NZ | 326 | 345 | 322 | 311 | 331 | 327

v 30| 329 | 341 | 337 | 322 | 342 | 334

16mm| L2t 90| 213 | 206 | 19.8 | 204 | 207 | 206
t'z%ﬁg” 34.7% | ~40.3% | ~38.5% | ~34.4% | -37.5% |~37.0%

' NE | 469 | 478 | 451 | 466 | 46.9 | 46.7

w2 302| 461 | 444 | 465 | 43.7 | 456 | 453

20mm{yar 90| 330 | 33.8 | 337 | 348 | 313 | 333
ﬁEjE'.lzf' ~29.6% | ~29.3% | ~25.3% | ~25.3% | -33.3% |~28.7%
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2HA HYE FEHREE AL Y i

(B M-9) MZAF & AME/-2 90 HE QIZAY Zat HR(AHIL)
(&2 : KN)

o | =178 | =w [TEST 1/TEST 2|TEST 3|TEST 4/TEST 5| m=
NZ | 305 | 304 | 308 | 307 | 294 | 304
L 302| 204 | 301 | 287 | 276 | 278 | 287
16mm|L2t 90| 188 | 20.1 | 19.0 | 198 | 194 | 194
ﬁ'fﬁ”g' ~38.4% | ~33.9% | -38.3% | ~35.5% | -34.0% |-36.2%
C it ks
T NZ | 494 | 50.0 | 491 | 484 | 48.7 | 491
L 30| 464 | 455 | 473 | 466 | 473 | 46.6
20mm|2r 90| 332 | 301 | 334 | 324 | 327 | 324
%%H%H' 32.8% | -39.8% | ~32.0% | ~33.1% | -32.9% |-34.0%
A= | 394 | 345 | 356 | 348 | 389 | 36.6
L2 309] 341 | 369 | 351 | 371 | 376 | 362
16mm| 2 90| 21.0 | 204 | 188 | 202 | 18.8 | 19.8
ﬁ'fﬁg' 48.7% | ~40.9% | ~47.2% | -42.0% | -51.7% | -45.9%
D it ==
' NZ | 452 | 454 | 453 | 459 | 445 | 453
L 30| 473 | 448 | 471 | 434 | 473 | 46.0
20mmiLz 90| 274 | 294 | 298 | 289 | 294 | 290
%%Eg” ~39.4% | ~35.2% | ~34.2% | ~37.0% | -33.9% |-36.0%

PPAAS] A2t Q4] 3ol His) dde &3 & T & AN
o, ZejAde] 3 Hr2Zrt FoFl A= A2 €4 7IZke] Auor 14t

eSSl & 4 U9ck
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Q) MQEID LIUNE =2 Ha|

(B MM-10) MIZAL & ME/E 90U HE Y s} Hlw

(H2 : 9)
| g | ¥ M 5 o
Temm M= 710 700 705 700 719 707
. 90¢ 711 702 707 702 720 708
AT Somm ME | 1,174 11,140 | 1,173 | 1,181 | 1,175 | 1,169
0¥ | 1,176 | 1,142 | 1,175 | 1,183 | 1,178 | 1,171
Temm M= 715 712 109 709 713 712
i 0% | 717 | 714 | 710 | 71 714 | 713
o SOmm ME 11,119 | 1,123 | 1,122 | 1,125 | 1,121 | 1,122
90¢ | 1,118 | 1,121 | 1,123 | 1,124 | 1,120 | 1,121
S AME 737 | 757 | 748 | 742 | 732 | 743
i 90Y | 738 | 759 | 749 | 744 | 734 | 745
¢ Somm MEZ | 1,153 | 1,150 | 1,151 | 1,161 | 1,136 | 1,150
90¥ | 1,155 | 1,151 | 1,162 | 1,162 | 1,137 | 1,151
S AME 726 | 726 | 729 | 732 | 741 731
- 0% | 726 | 727 | 730 | 731 742 | 731
O ME 11,130 | 1,120 | 1,119 | 1,119 | 1,124 | 1,122
0¥ | 1,130 | 1,119 | 1,120 | 1,119 | 1,124 | 1,122
AIA R QIste] QAIEIL AdtEl PPREY E4o] AE S
0 2= Fgol it AEE AFstoH, okrE 90Y 7IEo2e A
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( A HYE

ageen

O A Y M

(4) HREZ ZZo| QIFE Ay ©F He}
(B M-11) HZA 8 ME/Z 902 HE QAMAIY MF: XF Hw

(H : mm)

| HF | AE g0 3g G
H 16 16.01 | 16.02 | 16.02 | 16.03 | 16.02

16mm = 15.22 | 15.44 | 14.94 | 14.68 | 14.81 | 15.02

A it SUE | -4.9% | -3.6% | -6.7% | -8.4% | -7.6% |-6.2%
H 19.93 | 20.02 20 20.06 | 20.01 | 20.00

20mm = 18.57 | 19.07 | 19.01 | 18.89 | 18.81 | 18.87

SUE | 6.8% | -4.7% | -4.9% | -5.8% | -6.0% |-5.7%

H 16.01 | 16.06 | 15.94 | 16.01 | 15.96 | 16.00

16mm 2 14.86 | 15.02 | 14.44 | 14.85 | 14.88 | 14.81

B at SUE | -7.2% | -6.5% | -9.4% | -7.2% | -6.8% |-7.4%
d 19.89 | 19.92 | 19.96 | 19.98 | 19.84 | 19.92

20mm = 18.85 | 18.41 | 18.78 | 18.9 | 18.71 | 18.73

SUE | 5.2% | -7.6% | -5.9% | -5.4% | -5.7% |-6.0%

H 15.94 | 15.79 | 15.81 | 15.79 | 15.9 | 15.85

16mm = 14.71 | 14.76 | 14.79 | 14.71 | 14.76 | 14.75

C it 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 = 18.41 | 18.82 | 18.561 | 18.44 | 18.39 | 18.51

SLUE | 8.1% | 6.1% | -7.5% | =7.7% | -8.1% |-7.5%

H 15.88 | 15.75 | 156.79 | 15.86 | 15.76 | 15.81

16mm 2 1492 | 14.41 | 14.82 | 14.86 | 14.53 | 14.71

D it SUE | 6.0% | -8.5% | 6.1% | -6.3% | =7.8% |-7.0%
d 19.96 | 20.01 | 20.02 | 19.97 20 19.99

20mm £ [18.89 [18.97 |18.91 |[18.66 |18.84 18.85

SUE | -5.4% | -5.2% | -5.5% | -6.6% | -5.8% |-5.7%
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[23 mM-10] MREX &2 2Ist oS

33) Cordage Institute International Guideline CI2001-04, Fiber Rope Inspection
and Retirement Criteria
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( A ZHE FHUREIZO| AL Y JHM

6) Aig AE ARAY 23t @ 24
(1) HAE 90¢ ME 2%

AL (90U AZ Q] QIXAY At éxjﬁ_ 2 IE ?_EA}OJE*;S‘(KS)QI
A e S0 e IR VIS

ol whet 2ol 7h AR, 4lF Hiv] A= 4 2 ~ 33. 2%4 5\_7} L}E}
< 39l T 4 Y9t
(B M-12) MAIS 90Y HZ QTAE 2T
(2] : KN)
X3 ZH |TEST 1 |TEST 2 |TEST 3 | TEST 4 | TEST 5| Hx
AME ™| 349 32.7 35.4 33.1 33.3 33.9
MNE = | 287 27.2 26.5 26.3 27.3 27.2
SUE | -17.8% | -16.8% | -25.1% | -20.5% | -18.0% | -19.8%
16mm TEST 6 | TEST 7 | TEST 8 | TEST 9 TEST 10
AME ™| 36.2 34.7 33.7 34.3 34.1 34.6
MNE 2| 324 31.6 32.3 30.6 30.4 31.5
SLUE | -10.5% | -8.9% | -4.2% | -10.8% | -10.9% | -9.0%
X3 ZH |TEST 1 |TEST 2 |TEST 3 | TEST 4 | TEST 5| Hx
AME ™| 50.5 53.7 54.6 53.4 50.5 52.5
ME 2 | 451 36.4 36.5 36.6 39.3 38.8
SLUE | -10.7% | -32.2% | -33.2% | -31.5% | -22.2% | -26.1%
20mm TEST 6 | TEST 7 | TEST 8 | TEST 9 TEST 10
AME ™| 54.0 53.7 55.3 56.5 54.6 54.8
MNE = | 417 42.5 41.7 421 36.5 40.9
SLUE | -22.8% | 20.9% | -24.6% | -25.5% | -33.2% | -25.4%
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| g w eusReme A8 2
3. 1F

471 AxJA ) AFEZ AFY ofle= 309 29| AAFAIA Axt A
A WE APV QS ER1 & 4 Ao, ARe)Aof| FeFgt PPEILY)
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Abstract

A study on improving the use safety of

synthetic fiber ropes for scaffolding work.

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
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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 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.

Key words : Scaffolding work, Fiber ropes, Tensile test, Polypropylene,

UV deterioration
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