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Abstract

In order to make further study on the torsion mechanism of concrete filled steel tube columns,
based on the “shell-solid” finite element model in the general finite element program ABAQUS, the
analytical results were comprehensively discussed, including the distribution and development
trend of the principal stress, principal strain of the steel tube and in-filled concrete of concrete
filled steel tube columns subjected to compression-bending-torsion combined load. Using the
multi-scale finite element modeling method, the multi-scale model of curved steel-concrete com-
posite girder bridge was built, and the elasto-plastic time-history analysis was made, compared
with the fiber beam-column model. The results showed that the global torsion behavior of curved
girder bridge could be predicted effectively by the multi-scale finite element model.
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Figure 1. Multi-scale finite element model of girder bridge
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Figure 2. Principle stress and strain state of CFST under pure torsion
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Figure 3. Principle stress and strain state of CFST under compression-torsion
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Figure 4. Principle stress and strain state of CFST under bending-torsion
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Figure 5. Finite element model of curved composite girder bridges
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Figure 6. Time history curve of El centro wave
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Figure 7. Rotation angle time history results of bridge deck
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