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FEM ANALYSIS OF SHEAR LAG IN CABLE-STAYED COMPOSITE GIRDER BRIDGES
AND ESTIMATION OF EFFECTIVE WIDTH
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A finite element method is proposed, which can reproduce shear lag phenomena in cable-
stayed composite girder bridges. In the formulation of the stiffness matrix of the main girder
the bending and axial stretch components are dealt with separately. To take into account the
shear lag effects due to the bending deformation, the concrete deck slab in the girders is modeled
as a membrane element in which the transverse distribution of longitudinal displacement is
assumed to be a parabolic function of the lateral coordinate. The effective width obtained from
the present method is compared with results based on the Japanese Specifications for Highway
Bridges (JSHB), where the equivalent span length is evaluated from engineering judgment, that
is to say, by observing the bending moment distribution. It is shown that the direct application
of JSHB to the cable-stayed bridges leads to overestimation of the effective width.
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