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Study on Eccentric Compression Performance of 7A04-T6 Square CFAT

Columns

ZHANG Song, GUO Yi, XIONG Wei
(Guiyang Survey and Design Research Institute Co., Ltd., China Power Construction Group, Guizhou 550081, China)

Abstract: ABAQUS software is used to establish the finite element model of square concrete-filled aluminum alloy
tubular (CFAT) columns under axial compression and eccentric compression. The accuracy of the numerical analysis
model is verified by comparing the axial compression and eccentric compression test results of 5 rectangular concrete-
filled aluminum alloy tubular columns. On this basis, the eccentric compression performance of 7A04-T6 square CFAT
columns is studied. The effects of the model failure mode, slenderness ratio, eccentricity and concrete strength on the
eccentric compression performance are analyzed. At the same time, the ultimate bearing capacity of the components is
compared with the codes of various countries. The results show that under the action of eccentric compression load, the
failure mode of 7A04-T6 square CFAT columns undergoes instability. The slenderness ratio and core concrete strength
are approximately linear with the ultimate bearing capacity of eccentric compression. The eccentricity has a nonlinear
relationship with the ultimate bearing capacity. The ductility and slenderness ratio are positively correlated with
eccentricity. However, the calculated values of the existing Chinese code CECS 159—2004 and the American code
AISC are conservative. Finally, through regression analysis, a formula for calculating the eccentric compression bearing
capacity of 7A04-T6 square CFAT columns is proposed.

Keywords: finite element analysis; concrete-filled aluminum alloy tubular (CFAT) columns; eccentric compression
performance; ultimate bearing capacity
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