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Abstract :  The semi-rigid properties of disk-lock scaffold joints cause considerable geometric nonlinearity under load, weakening
structural stability. This study employs numerical simulation and full-scale test to examine the flexural performance of
these joints. First, three identical full-scale specimens were fabricated to measure the joint bending stiffness and
ultimate bending capacity. Based on the load-displacement curves, a tri-linear bending stiffness calculation model was
developed for the disk-lock joints. Next, a detailed finite element model of the test joints was created using ABAQUS
software, and this model was validated against experimental data to determine the stress distribution and failure
modes during loading. Finally, the joints’ bending stiffness was integrated into an overall scaffold structural model to
analyze its impact on overall structural stability. The study reveals that while considering the actual bending stiffness

of the joints does not significantly alter the overall buckling mode of the scaffold, it results in a 20.84% reduction in
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the structural nonlinear ultimate load-bearing capacity.
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Fig.1 Schematic diagram of the construction and

stress distribution of disk-buckle joint
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Table 1 Specimen specification
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Fig.2 Construction details of the specimen (unit:mm)
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Fig.3 Stress-strain curves of standard material

test specimens
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Table 2 Results of material property test
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P48.3X 2.5 )

Q235 3 46341 382.27 2.08X10° 0.28 19.54

B 466.51 387.85 2.08X10° 0.30 21.20
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Fig. 5 Rotation diagram of joint during

bending process
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Fig.7 Bending ultimate state of joints and failure

of components
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Fig. 8 The setting of contact pairs in finite element model
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Fig. 12 Contour of von Mises equivalent stress during

joint failure (unit: MPa)
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Fig. 15 Schematic diagram of joint layout
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