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Abstract: The traditional stability design method for scaffolding structures is based on linear calculation results
and the theory of effective length coefficients. The traditional method is accurate enough for conventional
scaffolding structures, provided that the effective length coefficient of the compressed member can be correctly
evaluated. However, a fine design method with higher calculation accuracy should be adopted for the design of
ultra-high and large scaffold structures with complex loading conditions. An advanced design method for
scaffolding based on direct analysis method was proposed in the paper. Firstly, a large number of geometric
measurements and statistical analysis about the initial bending of scaffolding members were carried out, and an
accurate data model for initial defect of scaffolding members was established. Secondly, an experimental research
was conducted on the typical connection joints of the buckle type scaffold, and the semi-rigid characteristic of the
connection with different loading cases were obtained, including bending in beams, compression or tension in
beams and braces. Moreover, the research results including initial defect of scaffolding members and semi-rigid
properties of scaffolding connection were imported into the nonlinear structure analysis tools NIDA. Finally, a real
project with ultra-high and large disk-buckled scaffolding structure was introduced.

Key words: scaffolding structure, fine design method, initial bending defect, semi-rigid connection, direct analysis
method
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Fig.1 The form of disk-buckled scaffold joints
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Table 1 Initial deflection of transverse tube

L/mm Say/mm So.o/mm So.o/L
600 1.0 12 1/500
900 2.0 2.3 1/395

1200 3.6 3.8 1/300
1500 4.6 53 1/255
1 800 59 6.5 1277
2400 7.7 8.6 1/278
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Fig.2 Relations between defect and length of transverse tube

1.2 #AF8rs

B H UL B RS M R 33.7 mmx2.3 mm, [F%5
38 mmx2.5 mm, [FE4 42.4 mm=2.5 mm. [FE% 48.3 mmx
2.5 mm. B LA EERIAR A xg-06-15 . xg-09-15 \xg-12-15 .

77



FALE, A BT EHE A AT ARG R A e i vk

xg-15-15, xg-18-15. xg-09-20 ., xg-12-20 . xg-15-20 .
xg-18-20 25 A3 ZW 2 S IIME Sav, LU EHEZR K 90%

X BT R RAETEAE Soo, WL 2.

Table 2 Initial deflections of bracing tube

K2 RIS IR

FAE L/mm Sa/mm Soo/mm Soo/L
xg-06-15 1616 4.6 52 1/313
xg-09-15 1749 5.9 6.5 1271
xg-12-15 1921 6.3 7.0 1/275
xg-15-15 2121 6.9 7.9 11267
xg-18-15 2343 8.1 8.9 1/264
xg-09-20 2193 7.2 8.0 1/273
xg-12-20 2332 8.1 9.0 1/260
xg-15-20 2500 9.2 10.1 1/247
xg-18-20 2691 10.0 11.0 1/244
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Fig.3 Relations between defect and length of bracing tube
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Fig.5 A schematic diagram of the transverse tube in bending test
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Fig.7 The failure modes of the transverse tube in bending test
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Fig.8 Relations between bending moment and rotation angle of the
transverse tube joints
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Fig.9 The tensile test scheme for the transverse tube
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Fig.10 The punch failure mode of the transverse tube in tensile test
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Fig.11 Relations between tension and axial deformation of the
transverse tube joints
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Fig.12 The compression test scheme for the transverse tube

13 USRI IR E R

Fig.13  The failure mode of the beam in compression test
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Fig.14 Relations between compression and axial deformation of the
transverse tube joints
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Fig.15 The tensile test scheme for bracing tube
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Fig.16 The failure mode of the bracing tube in tensile test
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Fig.17 Relations between tension and axial deformation of bracing
tube joints
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Fig.19 The failure mode of the bracing tube in compression test
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bracing tube joints
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Fig.21 The semi-rigid curve of the transverse tube bending
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Fig.22 The semi-rigid curve of the transverse tube axial deformation
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Fig.23 The semi-rigid curve of brace axial deformation
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Fig.31 Plastic hinge distribution diagram
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