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Abstract 

 

This paper presents the experimental investigation of cold-formed high strength carbon steel tubular 

stub columns and beams. The nominal 0.2% proof stress of the specimens ranged from 700 to 1100 

MPa. The experimental program focuses on the square hollow sections (SHS), rectangular hollow 

sections (RHS) and circular hollow sections (CHS). The material properties were first measured 

through tensile coupon tests. A new stress-strain model for high strength steel materials is proposed. 

The residual stress distributions were also presented for SHS and CHS. The compressive behaviour 

at cross-section level was studied through testing 25 stub columns. The test results including 

modulus of elasticity, 0.2% proof stress and ultimate strength for the complete sections were also 

determined. The cross-sectional flexural behaviour were investigated through 25 four-point bending 

tests. The load-deformation histories and failure modes of the stub columns and beams were 

analyzed. The experimental results were compared against design values calculated from the 

European, Australian and North American standards. The compactness criteria of tubular sections 

were assessed by comparing the section slenderness to the slenderness limits in the standards. 

Suggestions on the modification of section slenderness limits in design recommendations are given 

in this study. 
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