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Seismic damage analysis of square steel tubular middle long
columns filled with recycled concrete
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Abstract: Recycled concrete-filled square steel tubular column can give full play to the material per-
formance advantages of steel and recycled concrete. It not only has good mechanical properties and
seismic performance, but also scientifically treats construction waste. In order to explore the damage
evolution law of recycled concrete-filled square steel tubular middle long columns under low cyclic
loading, according to the low cyclic loading tests of six columns, the effects of three parameters of
steel pipe wall thickness, axial compression ratio and slenderness ratio on the seismic damage of the
specimens were studied, and the failure mode and stiffness degradation law of each specimen were ana-
lyzed. Four damage analysis models were used to analyze the damage of each specimen. Based on the
calculation results of different damage analysis models, the quantitative damage index of recycled con-
crete-filled square steel tubular middle long columns corresponding to different seismic performance
levels was given. The results indicated that for the specimens of recycled concrete-filled square steel
tubular middle long columns with different parameters, the damage index values of each specimen cal-

culated by different damage analysis models showed a monotonic increasing trend. With the increase
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of axial compression ratio, the bearing capacity of the specimen increased, the deformation capacity

decreased, and the cumulative damage increased; with the increase of slenderness ratio, the bearing

capacity of the specimen decreased, the deformation capacity increased, and the cumulative damage

decreased; with the increase of steel pipe wall thickness, the bearing capacity and deformation capacity

of the specimen increased, and the cumulative damage decreased.

Key words: square steel tube; recycled concrete; middle long column; seismic damage; damage index
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