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Abstract
Proper constitutive model for the concrete-filled double-skin tube (CFDST) beam-columns are
proposed. The cross-sections of the inner and outer tubes of CFDST beam-columns are circular. The
constitutive model of CFDST is simulated by nonlinear finite element program ABAQUS and
verified against experimental data. The ratio of the diameter of the outer tube to the thickness of outer
tube (Do/to), ratio of the diameter of the inner tube to the thickness of the inner tube (Di/ti), and the
percentage of axial loading of axial ultimate strength of CFDST beam-columns (Pn) are the main
factors that control the ultimate strength and fracture strength of concrete in CFDST beam-columns.
Small Do/to, and Di/ti ratios and large percentage of axial loading of ultimate strength of CFDST
beam-columns (Pn) lead to good confinement of concrete. Empirical equations are proposed to predict
the lateral confining pressure of the concrete core for CFDST beam-columns.
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1. Introduction
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Elchalakani et al. 2002 Hu et al. 2003, Lu et al.

steel tube provides longitudinal and lateral

2007, Hu et al. 2010).

reinforcement to confine concrete and the

A

concrete-filled

double-skin

tube

concrete delays the local buckling of the steel
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tube and an outer tube) with concrete between

