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Eccentric mechanical properties and parametric analysis of recycled

concrete composite special-shaped columns made of square steel tubes
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Abstract: Aiming at the influence of recycled coarse aggregate replacement rate on the mechanical properties of
square steel tube recycled concrete composite special-shaped columns under eccentric compression, based on the
existing test results, the verified finite element method was used to analyze the mechanical properties of this kind
of special-shaped columns under eccentric compression load. The results show that the eccentric compression
bearing capacity of square steel tube recycled concrete composite special-shaped columns decreases with the
increase of coarse aggregate replacement rate. When the replacement rate of coarse aggregate exceeds 40%, the
downward trend of bearing capacity is more significant. Under the condition of the same coarse aggregate
replacement rate, increasing the yield strength of steel or increasing the thickness of steel can effectively enhance
the overall stability of the specimen and improve its eccentric bearing capacity. Increasing the width of the

connecting plate will weaken the stability of the specimen, resulting in a decrease in the bearing capacity.
Keywords: concrete-filled steel square tubular column; L-shaped column; recycled concrete; bias pressure

bearing capacity; mechanical properties; coarse aggregate
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Tab.1 comparison of simulated and experimental values of two types of bearing capacity under different coarse aggregate
replacement rates
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P80-0 1410 1450 2.84 2012 1904 5.37
P80-20 1419 1248 12.05 1912 1 820 4.81
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P80-60 1181 1038 12.11 1691 1580 6.56
P80-80 1079 985 8.71 1579 1510 4.37
P80-100 1017 909 10.64 1513 1449 4.23
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