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Effective Stiffness of Composite Beams Considering Shear Slip Effects
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ABSTRACT : This study investigated the effects of a shear slip on the deflection of steel-concretecomposite beams with
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partial shear interaction. Under the guidance of various current design codes, this deflection was related to the strength of
shear connectors in the composite beams. In this paper, a shear connector stiffness based on exact solutions, regardless of
loading conditions, was developed. The equivalent rigidity of composite beams that considered three different loading types
was first derived, based on equilibrium and curvature compatibility, from which a general formula accounting for slips was
developed. To validate this approach, the predicted maximum deflection under the proposed method was compared against
currently used equations to calculate beam effective stiffness (AISC)Nie's equations. which have recently been proposed.
For typical beams that were used in practice, shear slips might result in stiffness reduction of up to 18% for short-span
heams. For full composite sections, the effective section modulus with the AISC specifications was larger than that of the
present study, which meant that the specifications were not conservative. For partial composite sections. the AISC
predictions were more conservative than those in the present study.
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