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Abstract : Based on finite element verification with relevant experiments, the mechanical properties
of hollow concrete-encased concrete filled steel tube( CFST ) columns under eccentric compression
are analyzed. Five characteristic points are defined in the load versus deformation curve of
composite columns to investigate the mechanical behaviors under different characteristic points and
failure patterns. Parametric studies are adopted to investigate the influence of the eccentric ratio and
diameter of steel tube on the load versus deformation curve and the confinement mechanism of
hollow concrete-encased CFST column under eccentric compression. Finally,a formula is proposed
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to calculate the load-carrying capacity considering the influence of steel tube and its restraining

action base on the theory of superposition and ultimate equilibrium. With the diameter of steel

tubes increase from 60mm to 100mm and 140mm, the ultimate bearing capacity decreases 0. 4%

and 5. 8% . With the increase of the eccentric ratio from 0.2 to 0. 5, the ultimate bearing capacity

decreases 33% ,the confinement to the inner tube increases gradually. The proposed formula is in

good agreement with the test value. The hollow concrete-encased CFST has excellent bearing

capacity and ductility under the condition of reducing self-weight, which meets the need of

engineering.

Key words: hollow concrete-encased CFST column; finite element modelling; eccentric

compression ; mechanical behavior analysis ;load-carrying capacity calculation
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