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Experimental study on square composite-sectional concrete-filled
stainless steel tubular columns subjected to bi-axial eccentric compression
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2. Fuzhou Technology Innovation Center of Green Construction and Building Industrialization, Fuzhou 350118, China)

Abstract; In order to investigate the mechanical performance of square composite-sectional concrete-filled
stainless-steel tubular (CFSST) columns subjected to bi-axial eccentric compression, an experimental study on five
square composite stainless steel tubular concrete specimens was carried out. The main parameters were the
slenderness ratio A (26 and 43), the ratio of the inner and outer steel tube diameters D/B (0.42 and 0.67), and
the cross-section type ( composite stainless steel tube concrete section and square stainless steel tube concrete
section). Results show that, the failure mode of all the specimens were overall bending with obvious buckling
occurred in the stainless-steel tubes near the mid-height of the columns under bi-axial eccentric compression for the
specimens, composite-sectional CFSST columns exhibit higher stiffness and load-carrying capacity than CFSST
columns. The slenderness ratio, the ratio of the inner and outer steel tube diameters have significant effects on the
load-carrying capacity of square composite-sectional CFSST columns subjected to bi-axial eccentric compression. As
the slenderness ratio increases, the load-carrying capacity of the specimens decreases by 8.3% t013.6%. The
bearing capacity of the composite stainless steel tube concrete specimens with the inner and outer tube size ratios of
0.42 and 0.67 was 25.5% and 17.8% higher than that of the stainless steel tube concrete specimens, respectively.
The application of current standards for calculating the load carrying capacity of square composite-sectional CFSST
columns subjected to bi-axial eccentric compression specimens demonstrates good prediction accuracy, although the
calculated values tend to be slightly higher than the experimental results.
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Tab.1 Main parameters of specimens
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Fig.1 Cross-sections of specimens
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WSS L/mm Bxi/mmxmm Dxt/mmxmm  D/B A (A,) A, 6/(°) e/mm N, /kN N, /kN N /N,
SCS-0.42-26 900 120x1.73 50%x1.73 0.42 26 36.7 45 30 354.4 389.8 1.099
SCS-0.42-43 1500 120x1.73 50x1.73 0.42 43 61.2 45 30 306.2 321.8 1.051
SCS-0.67-26 900 120x1.73 80x1.73 0.67 26 36.7 45 30 377.5  420.6 1.114
SCS-0.67-43 1500 120x1.73 80x1.73 0.67 43 61.2 45 30 346.2 347.1 1.003

SS-0-26 900 120x1.73 — — 26 36.7 45 30 300.8  313.2 1.041
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Fig.2 Cross-sections of specimens after casting
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Fig.3 Test setup and measurement scheme
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Fig.4 Failure modes of specimens
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Fig.6 Deflection distribution curve of typical specimens
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Fig.8 Measured N-u,, curves and comparison of bearing capacity for specimens
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