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Research on Prediction of Welding Deformation of Steel Pipe Concrete
Columns in Buildings
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Abstract: To address the insufficient prediction accuracy of welding deformation in building steel tube concrete column
frames, this study proposes a prediction method based on high-precision finite element simulation and inherent strain theory.
Firstly, a precise finite element model of the concrete-filled steel tube column was constructed using ABAQUS software.
The model includes square steel tube columns, H-shaped steel beams, internal diaphragms, and filled concrete. Material con-
stitutive behaviors were defined using the Han Linhai model for concrete-filled steel tubes and the bilinear kinematic harden-
ing model for steel. Secondly, the Visual-Mesh tool was employed for refined welding mesh partitioning and grouping. The
multilayer multi-pass welding process with 8 passes of CO: shielded welding (welding voltage: 32 V, current: 280 A, effi-
ciency: 78.5%, welding speed: 9-14 mm/s, time interval: 45 s) was simulated using the "birth and death element" technique.
Finally, by establishing a Gaussian heat source model to calculate thermal input, the longitudinal and transverse inherent
strains generated during welding and their corresponding inherent stresses were extracted and simulated. The welding defor-
mation was predicted based on these parameters. Experimental tests were conducted on concrete-filled steel tube columns in
a high-rise building project. Results demonstrate that the prediction errors of welding deformation using this method are all
below 10 mm in the X-, Y-, and Z-directions. The prediction accuracy of this method is high, providing a reliable basis for
optimizing welding sequences, controlling welding deformation, and guiding component pre-deformation. It demonstrates

significant practical potential for engineering applications.
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Fig.2 Heat source coordinate system, reference line, and welding

line diagram
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Fig.3 Constraint condition of clamping
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Table 1 Parameters of multi-layer and multi-pass welding process for

concrete columns
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Fig. 4 Finite element model of experimental concrete-filled steel tube

columns
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Fig.5 Mesh partition of the welding joint
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Fig. 6 Weld temperature field distribution
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