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A Study on Vibration Characteristics of Scaffolding Structures with a Hoist according
to Payloads
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ABSTRACT

This paper presents the vibration characteristics of scaffolding structures with a hoist according to payloads. In
order to analyze the vibrational and structural characteristics for 20-step scaffolding structure, structural and
vibrational characteristics for 2-step scaffolding structure were compared with some experimental results. The
numerical results for natural frequencies of scaffolding structures have a good agreement with experimental ones.
Through the numerical analysis, firstly, it is shown that the maximum stress of scaffolding structures is lower than
von-mises yield criteria when four persons with total weight of 280kgf are working at the top of the scaffolding
structures. Secondly, vibration characteristics including natural frequencies and modes for scaffolding structures are
shown in case of various kinds of moving masses.
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Table 1 Specification of materials for scaffolding.
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Fig. 2 1st bending mode for 20.938Hz
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Photo. 1 Photograph of modal testing for
2-step scaffolding structure.
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Fig. 5 Experimental natural frequencies of 2-step
scaffolding structure.
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Fig. 6 Finite element model for 20-step
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Fig. 8 Ist bending mode(1.515Hz)

Fig. 13 3rd twisting mode(19.114Hz)
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Table 3 Comparison natural frequencies of no moving
load with ones of moving load at position

0.52(m). _
No 50kg 100kg 150kg

load(Hz) | load(Hz) load(Hz) load(Hz)
1st bending 1.515 1.577 1.577 1.577
1st twisting 4.339 5.2598 5.2591 5.2584
2nd bending 7.101 7.5808 7.5799 7.5788
2nd twisting 12.183 14.821 14,769 14.235
3rd bending 14.753 15.789 15.631 15.038
3rd twisting 19.114 22.082 21.148 21.114

(Lh) oi=sl=0| 10.02(m)oll Yx|5t S

Table 4 Comparison natural frequencies of no moving
load with ones of moving load at position

10.02(m).

No 50kg 100kg 150kg

load(Hz) load(Hz) load(Hz) load(Hz)

Ist bending 1515 1.5457 1.5156 1.4867

Ist twisting 4.339 5.1698 5.0721 49681
2nd bending 7.101 7.1118 6.7318 6.4212
2nd twisting 12.183 14.341 13.964 13.689
3rd bending 14.753 15.734 15.657 15.587
3rd twisting 19.114 21.555 21.297 21.178
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Table 5 Comparison natural frequencies of no moving
load with ones of moving load at posmon

19.52(m).
No S0kg 100kg 150kg
toad(Hz) load(Hz) load(Hz) foad(Hz)

Ist bending 1.515 13965 1.2645 1.1633
Ist twisting 4.339 49261 4.7197 4.5851
2nd bending 7.101 6.9939 6.6586 6.4461
2nd twisting 12.183 13.480 12.838 12.503
3rd bending 14.753 14.740 14.232 13.949
3rd twisting 19.114 21352 21.214 21.164
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