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Experimental Study on Ultimate Load of System Scaffolding
According to Catwalk Width and Bracing Installation
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Abstract - This paper studied the ultimate load capacity of assembled system scaffoldings. The assembled system scaffoldings
have wedge joints and are reinforced with bracing members. However, the bracing members can only be applied on the one side
of the system scaffolding due to the installation of catwalk for working passage. The width of catwalk was considered in the eva-
luation of ultimate load capacity. Eight scaffolding specimens in total were tested; during the test, the installation conditions of
bracing members and the catwalk width were investigated yielding various types of load-displacement responses. The resultant
load-displacement curves tend to show similar trends for all specimen cases until the external load reaches about 80 kN. However,
after passing that load value, a sharp change occurred through the point of the ultimate strength of test specimen. The installation
of bracing members effectively increased the ultimate loads by 21 % for the catwalk width of 1.220 m and 24 % for the catwalk
width of 0.914 m compared to the case without any bracing members. Thus it should be noted that no installation of bracing
members may result in the overall buckling of the vertical members. On the other hand, the catwalk width did not significantly
affect the ultimate strength of system scaffolding in the width range considered. As a result, it was successfully demonstrated that
the installation of bracing members is essential to improve the ultimate load capacity of the system scaffolding.
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Fig. 1. Configuration of wedge connection

Fig. 2. Test set-up example
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Column 1
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Fig. 3. Classification of specimens according to catwalk width
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Fig. 4. Location of a load point and sensors
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Table 2. Member dimensions and material properties

. . Vertical |Horizontal| Bracing Jack
Classification
member | member | member base
Steel grade |SGH365Y |SGH295Y |[SGH295Y| SS275
Yield strength
(MPa) 365 295 295 275
Outer diameter| ¢ ¢ 4.7 427 34.0
(mm)
Thickness 22 22 22 42
(mm)
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Fig. 5. Test set-up for unit vertical member

Table 3. Measured buckling load of unit vertical member

Classification Meast(llr(elz\ld)value A\(/Elr\?)ge
Test 1 43.81
Test 2 42.64 4524
Test 3 49.26




32ugd R g

=)

2} AA ) T YARS BAI5te] Figs. 6-99] Lhek9)
on], 29¢] 5710 T2 o] 5 GAL Figs. 10-130]
LFERIEE. Figs. 10-139] 73 28917} 3 mm 3715t
A 7ukct e EAIBH] 220l T2 S]] o]
22 kit 4BA| HBol Hol7t ok,
BE AYANA 52715 0] HAH 0 FojAl A &
2990l Lebgtet 7P} ol 959 A 2 BN-12 4
FAE x3 WFOR FolAm, BN-9 UBAL PO

(b) BN-9
Fig. 6. The failure mode of specimens
without bracing members

(a) BN-12

(a B2-12

(b) B2-9

Fig. 8. The failure mode of specimens with bracing
members installed in the 1st and 3rd story
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Fig. 10. The horizontal movement histories of specimens without bracing members
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Table 4. Comparison of ultimate load
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Fig. 16. Load-vertical displacement curve
of specimens with 1.220 m width
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A= Q). SRtolE 2] 739 AR HIA 7R o] AR =

Catwalk width 1.220 m Catwalk width 0.914 m
Classification
BN-12 B1-12 B2-12 B3-12 BN-9 B1-9 B2-9 B3-9
Ultimate load (kN) 94.0 100.4 113.4 113.1 98.8 98.6 101.6 123.0
Increase rate’ - 7% 21 % 20 % - 0% 3% 24 %
Ratio™ 95 % 102 % 112 % 92 % -

“Increase rate: increasing ratio of ultimate load compared to without bracing specimens

""Ratio: ultimate load ratio of the specimen having the catwalk width with 1.220 m to that with 0.914 m
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