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Finite Element Analysis of Flexural Composite Members
Considering Early-Age Concrete Properties
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ABSTRACT

A finite element formulation to predict the flexural behavior of composite girder is presented
in which the early-age properties of concrete are specified including maturing of elastic modulus,
creep and shrinkage. The time dependent constitutive relation accounting for the early-age
concrete properties is derived in an incremental format by expanding the total form of
stress-strain relation by the first order Taylor series with respect to the reference time. The
total potential energy of the flexural composite member is minimized to derive the time
dependent finite element equilibrium equation. Numerical applications are made for the 3-span
double composite steel box girders which is a composite bridge girder filled with concrete at the
bottom of the steel box in the negative moment region. The numerical analysis with considering
the variation of concrete elastic modulus are performed to investigate the effect of it on the
early-age behavior of composite structures. The one dimensional finite element analysis results
are compared with the analytical method based on the sectional analysis. Close agreement is

observed among the two methods.
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