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Abstract

In the static and dynamic elastoplastic analysis of steel-concrete composite structure, con-
crete-filled steel tubular components are generally separated into beam elements. The stiffness of
the unit is an important mechanical parameter during the process of calculation. It can describe
the degree of extension of plastic deformation along the depth of section and nonlinear variation
of internal force. Therefore, it is necessary to calculate repeatedly the instantaneous stiffness of
the section under the step loading. The accuracy of calculation and efficiency influences the analy-
sis results of structure system. The paper bases on distributed plasticity model, gives the iterative
algorithm of instantaneous stiffness of concrete filled steel tubular components, uses VC compile
general program, and analyzes nonlinear performance of the section of concrete-filled steel tube
by typical examples. This paper provides a new algorithm for calculation of complex section stiff-
ness.
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Figure 1. Sectional fiber layers and strain diagram
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Figure 2. Newton iterative algorithm
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Figure 3. M~g curves with different thickness
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Figure 4. EA~¢p curves with steel pipe thickness
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Figure 5. EI~¢ curves with steel pipe thickness
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Figure 6. M~g curves with steel strength
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Figure 7. EA~¢ curves with steel strength
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Figure 8. EI~¢ curves with steel strength
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Figure 9. M~¢ curves with concrete strength
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Figure 10. E4A~¢ curves with concrete strength
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Figure 11. El~¢ curves with concrete strength
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Figure 12. M~¢ curve with axial pressure ratio
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