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Study on Behaviour of Composite Concrete-filled Square Thin-walled

Steel Tubular Columns under Eccentrical Compression
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Abstract: The tests of 9 composite concrete-filled square thin-walled steel tubular (CCFSTST) col-
umns with longitudinal stiffeners under eccentric compression were carried out. The test results indicated
that the load-carrying capacity decreased with the increase of eccentricity and slenderness ratio, but in-
creased with the increase of core concrete strength. Based on the finite element model verified by the test
results, the working mechanism of CCFSTST columns was studied and the parametric analysis was con-
ducted. It can be found that the confinement of the outer steel tube is focused on the corners of the cross-
section, the majority of the load is resisted by the concrete and the ductility of the composite column is en-
hanced by filling core concrete. With the increase of the steel yield strength, steel ratio of inner concrete-
filled steel tube and diameter to width ratio, the abscissa and ordinate values of the equilibrium point in the
relative axial compression versus relative moment relationship decreased, but they increased with the in-

crease of concrete strength. Meanwhile, with the increase of slenderness ratio, the axial compression ver-
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sus moment relationship trended to be a straight line. Finally, the simplified model was proposed to predict

the load-carrying capacity of CCFSTST columns under the eccentric compression.

Key words: composite concrete-filled square thin-walled steel tube; longitudinal stiffener; eccentric

compression; finite element model; simplified model
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Fig.1 Cross-section of specimens
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Tab.1 Details of specimens and test results

Lo Seui Nue Nu,rE Nye

R
LUE A /mm  /MPa  /kN /kN /kN

CCFST1-25-30 25.8 1190 25.8 1022.8 899.1 933.4
CCFST1-25-60a 25.8 1190 25.8  644.5 638.4 T717.0
CCFST1-25-60b 25.8 1190 25.8  665.3 638.4 T717.0
CCFST1-110-30 25.8 1190 109.7 1260.7 1137.5 1119.2
CCFST1-110-60 25.8 1190 109.7 713.0 757.3 811.4
CCFST2-110-30a 49.6 2290  109.7  992.3  940.1  962.1
CCFST2-110-30b 49.6 2290 109.7 918.0 940.1 962.1
CCFST2-110-60a 49.6 2290 109.7  545.0 627.1 7015
CCFST2-110-60b 19. 6 2290 109.7  574.5  627.1 701.5
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