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Fiber Finite Element Mixed Method for Nonlinear Analysis of
Steel-Concrete Composite Structures
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Abstract

The stiffness method provides a framework to calculate the structural deformations directly from solving the equilibrium
state. However, to use the displacement shape functions leads to approximate estimation of stiffness matrix and resisting forces,
and accordingly results in a low accuracy. The conventiona flexibility method uses the relation between sectional forces and
nodal forces in which the equilibrium is always satisfied over al sections along the element. However, the determination of the
element resisting forces is not so straightforward. In this study, a new fiber finite element mixed method has been developed
for nonlinear anaysis of steel-concrete composite structures in the context of a standard finite element analysis program. The
proposed method applies the Newton method based on the load control and uses the incremental secant stiffness method which
is computationally efficient and stable. Also, the method is employed to analyze the steel-concrete composite structures, and
the analysis results are compared with those obtained by ABAQUS. The comparison shows that the proposed method con-
sistently well predicts the nonlinear behavior of the composite structures, and gives good efficiency.

Keywords : mixed method, flexibility method, fiber model, finite element method, stedl-concrete composite structure
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