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Influence of Bolt Ball Joints on Buckling Eigenvalues of Steel Tubular
Members

WU Zhihao, ZHANG Chenxiao, JIA Dongyun, WANG Hongyu, FU Yang
(School of Architecture Engineering, Anhui University of Technology, Maanshan 243032, China)

Abstract: A finite element model for the combined component of bolted spherical nodes and steel pipe members was
established with ANSYS software, and contact simulation method was utilized to calculate the buckling
characteristic values of the bolted spherical steel pipe component. The effects of factors such as bolt radius, sleeve
wall thickness, cover plate thickness, bolt head radius and sleeve length on the buckling characteristic values of
members with different slenderness ratios were parametrically studied. Based on the Euler formula for member
buckling, a formula for calculating the buckling characteristic values of bolted ball joints and steel pipe composite
components considering the influence of node parameters and member slenderness ratio was obtained through
regression analysis. The results show that the buckling characteristic value of the component increases significantly
with the increase of bolt radius and sleeve wall thickness, while the influence of bolt head radius can be ignored. The
increase in closure plate thickness and the decrease in sleeve length can also increase the buckling characteristic

value of the component, but their influence is small. With the increase of the slenderness ratio of the rod, the
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influence of the above factors gradually decreases, and the constraint of the bolt ball node on the rod becomes

stronger as the slenderness ratio of the rod increases. In addition, the calculated values of the buckling characteristic

value formula for composite components obtained through regression analysis are close to the finite element results,

and the trend of change with the node parameters and slenderness ratio of the rod is consistent, which can accurately

calculate the buckling characteristic value.

Keywords: contact simulation method; ball joint; steel tubular members ; Euler formula; parameterization; buckling
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tubular component assembly
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Fig. 2 Schematic diagram of node
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Fig. 3 First-order buckling mode of bolted ball joint and

steel tubular component assembly
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Tab.1 Theoretical and finite element calculated values of

buckling for the component
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Fig. 6 Effect of bolt head radius on flexural eigenvalues
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Tab.2 Comparison of attenuation coefficient and regression formula fitting value
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