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Abstract: In order to study the reasonable arrangement of shear connectors and tensile theory of
steel plate and concrete joints, a theoretical analysis model of steel plate-concrete joints with

shear connectors based on Winkler elastic foundation beam theory was established. The steel
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plate was equivalent to the elastic foundation beam, and the shear connector was equivalent to the
elastic foundation. Based on the plane section assumption and the internal force balance condition
of the microelement, the differential equations of tensile load and joint deformation were
established, and the effective working width and deformation characteristics of the joint under
tension were obtained. Based on the principle of stress equivalence, the equivalent width of joints
under tension was proposed and solved analytically. Through the calculation of the beam element
finite element model of the tension joint, the rationality of the joint tension theory analysis
assumption based on the Winkler elastic foundation beam theory was verified. Through the finite
element calculation of plate-shell-solid element, the accuracy of the calculation method of working
width, equivalent width and joint stiffness deduced by theory was verified. The results show that
the vertical displacement of the steel plate with shear connectors shows a parabola distribution
along the transverse direction, which accords with the basic assumption of the classical elastic
foundation beam. The working width, equivalent width and tensile stiffness of the joint depend
on the bending stiffness of the steel plate at the joint, the shear stiffness and density of the shear
connector. The working width and equivalent width of the joint increase with the increase of the
bending inertia moment of the steel plate section, and decrease with the increase of the shear
stiffness of the shear connector. The tensile stiffness of the joint increases with the increase of
the bending inertia moment of the steel plate section and the shear stiffness of the shear
connector. The analytical formulas for calculating the tensile working width, equivalent width
and tensile stiffness of joints are given. 16 figs, 33 refs.

Key words: bridge engineering; steel plate-concrete; Winkler elastic foundation beam; equivalent

width; tension joint; joint stiffness; finite element verification
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