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Abstract:  Vehicle and ship impact accidents acting on the concrete-filled steel tubular (CFST) piers of city viaducts and river-
crossing bridges occur frequently in recent years, and have become one of the most important factors that lead to the
damage, destruction and collapse of structures. Nonetheless, the concrete gap imperfection is observed to commonly

exist in CFST engineering practices, due to disadvantageous factors in material properties, construction and
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environment. While present researches are scarcely focused on the lateral impact behavior of CFST members with
concrete gap imperfections. This paper established a finite element (FE) model of circular CFST column under
lateral impact considering the feature of the spherical-cap gap. The influence of gap ratio, gap position, impact
velocity, impact mass, boundary condition, axial compression ratio, radius-to-thickness ratio, etc. on the impact force
(including the maximum F,, and equivalent F,, values) , the flexural deflection (including the maximum &, and
residual ¢, values) and the energy dissipation E, was investigated systematically. The typical failure modes of the
circular CFST column with spherical-cap gap under lateral impact was revealed, and the featured time-history
curves, force spread mechanism, steel-concrete contact behavior of the circular CEST column with spherical-cap gap
under the full-range lateral impact were respectively obtained, which had considered the effect of gap imperfection.
The results show that the failure mode of the circular CFST column with spherical-cap gap under lateral impact still

displays as the overall bending, while the degree of the tube’s depression is positively related to the gap ratio. The
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F,.F, and E, reduce with the increase of gap ratio, but the d,, and ¢, are in an opposite trend.
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Fig. 1 Refined finite element analysis model
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Fig.2 Comparison of circular CFST columns with spherical-cap gap between test'
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Fig.3 Comparison of circular CFST columns under lateral impact between test
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Fig. 4 Typical failure modes of components influenced by the spherical-cap gap
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Fig. 6 Stress and strain contours of components

during the whole impact process
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