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Mechanical Behavior Analysis of Composite Beam Bridges with Steel
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Abstract; In order to investigate the bending performance and force transfer mechanism of steel-concrete composite
deck (SCCD) composite girders, and clarify the stressing effect of the steel plate at the bottom of the composite deck,
this work establishes the solid unit model of SCCD composite girders and ordinary steel-concrete composite girders, and
compares the stressing performance of the two girders on the basis of the theoretical analysis and experimental validation
of the accuracy of the model. The results are as follows. Compared with the theoretical analysis and model test results,
the error of the solid unit model is within 10% , which indicates that the solid finite element modeling method of the
combined beam in this paper has high feasibility and accuracy. Comparing the elastic design method with the solid fi-
nite element calculation results, the yield load and the elastic ultimate stiffness of the SCCD combined beams obtained
by the two methods are only 5. 17% and 5.79% , indicating that the elastic design method can be applied to the
strength and stiffness checking of the elastic phase of the SCCD composite beams. From the load-deflection curve, it
can be seen that, when the SCCD composite beams are damaged, due to the action of the steel plate at the bottom, the
load drop section of the concrete is more gentle and the strain growth is larger, while the trend of the drop section of the
ordinary steel-hybrid composite beams is obvious, which indicates that the SCCD composite beams have a good ductility
and structural It shows that SCCD beams have better ductility and structural safety.
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