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Research on the semi—rigidity of key nodes of circular steel frames
Qian Mingjie
The Second Supervision and Inspection Station of Construction Engineering Quality of Anhui Province, Hefei 230000
Abstract: Frame structures are widely used in power transmission and substation equipment, providing both strength support and space for the
equipment, but the key nodes are prone to stiffness damage during use, and their strength and stiffness safety should not be neglected. This paper
establishes and verifies the mechanical model and finite element model of the key nodes of the frame structure based on ABAQUIS software, derives the
elastic stiffness equations of the key nodes, and carries out non—linear analysis to obtain the bending moment angle curve and stress—strain cloud diagram
of the key nodes, and proposes optimization enhancement measures for the structure under two operating conditions. Finally, it is applied to the static
analysis of the overall structure of the frame to study the semi—rigidity effect of the nodes. The results show that the number of bolts and the type of
inserts have a significant effect on the initial rotational stiffness of the nodes, and effective measures such as increasing the number of bolts and changing
the thickness of the node plates, inserts and steel tube cross—sectional dimensions are used to improve the load carrying capacity of the critical nodes. The

maximum stresses in the two working conditions increased by 28.1% and 27.2% respectively, and the ultimate loads increased by 15.4% and 14.5%

respectively, compared with those before the optimization.
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Fig. 1 Model of the key nodes of the framework
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(b ) Finite element model
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Fig. 2 Model validation
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Fig. 3 Finite element calculation results
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Tab.l Node carrying capacity before and after optimization
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