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ABSTRACT  

This paper presents an experimental study on the behavior of short, concrete filled steel tubular 

columns axially loaded in compression to failure. A total of eight series were prepared, each 

series comprising of hollow steel tubes, hollow steel tubes filled with concrete and hollow steel 

tubes cross braced internally with #3 deformed bars welded in transverse direction, alternately at 

a distance of 150mm centre to centre and filled with concrete. Ultimate strengths achieved 

experimentally were thereafter compared with the analytical values obtained. Three-dimensional 

confinement effect of concrete along with support provided by concrete to the thin walls of steel 

tube to prevent local buckling had a composite effect on the strength of the composite column 

increasing the compressive strengths by almost 300 to 400%. In addition to the concrete core, the 

parameters for the testing were shape of the steel tube and its diameter-to-thickness ratio. An 

equation to estimate the ultimate axial compressive load capacities is proposed for square CFT 

columns based on this study.  

It has been observed that ultimate strength of concrete filled steel tubes under concentric 

compression behavior is considerably affected by the thickness of the steel tube, as well as by the 

shape of it’s cross section. Although a confining effect in circular CFT columns improves their 

strength, in square columns only a small increase in axial strength is observed. The axial load-

deformation behavior of columns is remarkably affected by the cross-sectional shape, 

diameter/width-to-thickness ratio of the steel tube, and the strength of the filled concrete. The 

load deformation relationship for circular columns showed strain-hardening or elastic perfectly 

plastic behavior after yielding.  

 

RESEARCH SIGNIFICANCE  

This study carries significance due to recent advancements in the availability of higher strength 

steels, better coating materials for protection and high strengths/performance concretes which 

have expanded the scope of concrete filled steel composite columns with wide ranging 

applications in various structural systems with ease of construction, highly increased strengths 

and better performance.  

 

INTRODUCTION  

The steel tube in a concrete filled steel tube column acts as longitudinal and lateral 

reinforcement, and is thus subjected to biaxial stresses, longitudinal compression and hoop 

tension, whilst the concrete is stressed tri-axially. Due to their excellent structural performance 
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including high strength and ductility, concrete filled steel tubular columns are suitable as 

structural members for buildings, bridges, trussed structures and deep foundations. The 

advantages of the concrete filled steel tube columns over other composite systems are that the 

steel tube provides formwork for concrete, prevents concrete spalling, environmental damage 

and from offensive agencies whilst concrete in the steel tube supports thin walls and 

prolongs/prevents local buckling of the steel tubing. The composite column adds significant 

stiffness to the structure as compared to more traditional steel frame. The advent of higher 

strength steels, better coating materials for protection and high strengths/performance concretes 

have expanded the scope of this composite with wide ranging applications in various structural 

systems with highly increased strengths and better performance. 
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