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Nonlinear finite elenent analysis on mechanical perfomance
of concrete filled steel tubular frane structure

WANGWenda'?, HAN L inhai’
(1 College of Civil Engineering, Lanzhou University of Technology, L anzhou 730050, China;
2 Depariment of Civil Engineering, Tsinghua University, Beijing 100084, China)

Abstract: The nonlinear finite elenent analysis(FEA) on mechanical behaviour of composite frane which composed of
concrete filled steel tubular (CFST) columns and steel bean under sustaining axial load and lateral loadswas carried out

The material and geometric nonlinearities were considered The stress-strain relationship of core concrete was given under
confinement effect by the outside steel tubes The stress-strain curves was second-order elasticplastic model or linear
aggrandizanent model The geometric stiffnessmatrix and updated coordinate strategy were adopted to describe the geametric
nonlinearity of the frame The relationship between digplacements of the CFST frame before and after deformation was based
on Approximate Updated Lagrange (AUL) description The increment equilibrium equations were found on virtual work
principle The nonlinear equationswere lved by digplacanent increment method The calculated results agree well with the
tested reaults The results show that the finite elanent analysis based on fiber beam-column elanentswas reasonable to predict
the performance of CFST franes because the method can consider the yield and plastic extendingwithin the sections and along
the elements The initial imperfect and residual stress can be included toa Parametric study was performed based on the FEA
model and some useful conclusionswere obtained for correlative researcher and designer.

Keywords oconcrete filled steel tubular (CFST); frane structure; material nonlinear; geometric nonlinear; finite element
analysis(FEA) ; parametric study
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Fig 1 Stress-strain relationship curvesof steel and core concrete
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Fig 2 Cross-sction discretization of fiber bean-column
elenent and CFST frane
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Fig 3 Camparion of calculated load versus digplacement theoretical curveswith tested curves
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Fig 8 Influence of axial load level on PA curves
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