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Finite Element Analysis of Static Work Behavior of SHS Truss
with Gapped K-joints

WU Zhen-yu, WANG Yuan-yang
(School of Civil Engineering, Harbin Institute of Technology. Harbin 150090, Heilongjiang, China)

Abstract: In order to investigate the static work behavior of square hollow section (SHS) truss
with gapped K-joints, nonlinear finite element analysis of four trusses which directly welded K-
joints was carried out. Making use of finite element analysis software ANSYS, in which four
nodes shell element was employed, elastic-plastic large deflection finite element analysis of truss
was conducted. Not only the upward and downward phases of the load and displacement curve
were traced, but also deformation and plastic development situation of joints were studied. The
four truss models of pin-jointed link elements, rigid-jointed beam elements, shell elements as well
as shell elements which took weld into account were developed. Axial forces of web bars and
chord bars of these four truss models bearing designed load were compared. Besides, the whole
stiffness of four different truss models bearing standard load was compared.
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Tab.1 Dimensions of Trusses
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Fig. 1 Form of Truss and Section Dimension

of Member(Unit:mm)
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Fig.2 Mesh Division
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Fig. 3 Deformation of Truss
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Fig.4 Deformation of Joints
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Fig. 5 Load and Deflection Curve of Joint
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Fig.7 Load and Deflection Curves 1 of Truss
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Tab.2 Members Axial Force of Truss 1 kN
149 5 1 2 3 6 7 10 11 12 13 14
Shell —22.8 —58.5 —69.6 47.3 69.8 33.2 —33.7 15.6 —15.8 —0.49
Shell(h) —22.9 —58.5 —69.6 47.3 69.8 33.1 —33.6 15.6 —15.8 —0. 46
Link1 —23.9 —60.0 —72.0 48.0 72.0 33.9 —34.0 16.9 —17.1 —0.10
Beam3 —23.7 —58.6 —70.4 47.3 70.4 33.6 —32.9 16.0 —16.7 —0.13
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