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Analysis of Tensile Strength Changes by Outdoor Exposure of
Scaffolding PP Fiber Rope
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Abstract

The use of hanging scaffolding for exterior wall painting and cleaning in building construction and
maintenance carries the inherent risk of fall accidents. While periodic rope replacement is crucial for
preventing accidents resulting from rope breakage, current regulations lack specificity in determining
appropriate disposal period for fiber ropes. This study analyzed the tensile strength of the most commonly
used PP fiber ropes with different diameters (16 mm, 20 mm) in the domestic construction industry.
Additionally, the effect of outdoor exposure was examined by measuring the tensile strength of new ropes
and ropes exposing to outdoor conditions for 30 days and 90 days. The results showed that the new ropes
and those exposed to outdoor for 30 days met the KS (Korean Standards) criteria for tensile strength.
However, a significant decrease in tensile strength was observed in ropes exposed to outdoor for 90 days
compared to both the new ropes and those exposed for 30 days. Furthermore, the ropes exposed for 90
days did not meet the KS criteria. These findings indicate the degradation of PP fiber ropes due to UV
(Ultra Violet) radiation, highlighting the importance of considering this factor when determining the
replacement period for fiber ropes used in scaffolding work.
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<Table 1> Main causes of deaths by scaffolding accidents

Causes Numb.e.r of Percent
fatalities (%)
Rope loosening 53 34.6
Unsafe act 38 24.8
Rope breakage 34 22.2
Anchor point failure 18 11.8
Insufficient rope length 4 2.6

<Table 2> Material and causes of rope breakage accidents
(a) Number of cases by rope material

Material Number of cases Pe(r (;snt
Polypropylene 32 94.1%

Manila 1 2.9%
Not confirmed 1 2.9%

(b) Number of cases by accident cause

Causes Number of cases Pe(rl;‘::)ent
Aging 22 64.7%
Abrasion 9 26.5%
Fire 2 5.9%
Not confirmed 1 2.9%
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[Figure 2] Fiber rope outdoor exposure
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<Table 3> Tensile strength (kN) of new fiber ropes

Product Diameter Tensile strength (SD)
(mm) | New |30 day|90 day| Mark | KS
A 6 | gop|@in|ain| 72 | 242
0| o2 0| @se| 740 | 266
5 16 (11)),22';) (g%’g) (395'2) 36.9 | 24.2
0| aos|a1e]|aa0| 8 | 38
c 16 | e | (o0 | 0sn| 923 | 242
0 | gen| 079 | 05| 485 | 368

Diameter Tensile strength (SD)
Product
(mm) | New |30 day|90 day| Mark | KS
36.6 | 36.2 | 19.8
N 16 1233|149 | ©0.99) | 204 | 242
453 | 46.0 | 29.0
200 1050 | (.79 | 0.94) | 1 | 366
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<Table 4> Comparison of tensile strength between new ropes

and ropes exposed for 90 days to outdoor

Product Dl?nrii;er Classification str;?glg}?ll(ekN)
New rope 30.4
16 90 days 19.4
Decrease (%) -36.2
¢ New rope 49.1
20 90 days 324
Decrease (%) —-34.0
New rope 36.6
16 90 days 19.8
b Decrease (%) —45.9
New rope 45.3
20 90 days 29.0
Decrease (%) -36.0

* Hiber rope exposed for 90 days to outdoor

(b) Rope expo

sed for 90 days to outdoor

Product D1(arr;1ri§er Classification str;eg?tslﬂ((%kN)
New rope 35.8
16 90 days* 21.9
A Decrease (%) —-38.8
New rope 53.4
20 90 days 36.4
Decrease (%) -31.8
New rope 32.7
16 90 days 20.6
B Decrease (%) -37.0
New rope 46.7
20 90 days 33.3
Decrease (%) —28.7

[Figure 3] Failure characteristics of fiber rope after tensile

strength test
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[Figure 4] Changes of fiber rope in surface uniformity after
tensile strength test
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[Figure 5] Comparison of fiber filaments for new and rope
exposed for 30 days to outdoor
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