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Finite Element Analysis of Mechanical Properties of Recycled
Concrete Filled Square Steel Tubular Stub Columns
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Abstract; In order to analyze the factors affecting the bearing performance of recycled concrete-filled
steel tubular short columns, three square hollow sandwich recycled concrete-filled steel tubular short
columns with different eccentricities were designed for monotonic loading to verify the applicability of the
established finite element model; Using the verified finite element model, seven specimens of recycled
concrete-filled steel tubular short columns with three section types ( square sleeve, square hollow sec-
tion, square sleeve circular hollow section and square solid section) are designed. Taking eccentricity
and outer steel tube wall thickness as variable parameters, the finite element analysis model was estab-
lished by using ABAQUS finite element software for static loading analysis. The load axial displacement
curves of recycled concrete filled steel tubular columns with different eccentricities and external steel
tube wall thickness were obtained, and the influence of eccentricities and external steel tube wall thick-
ness on the bearing capacity of recycled concrete filled steel tubular short columns was analyzed. The
results show that the bearing capacity of three types of recycled concrete short columns with hollow inter-
calation of square steel tube increases with the decrease of eccentricity or the increase of wall thickness
of outer steel tube; Among the three cross-section types, the square hollow sandwich specimen has the
highest initial stiffness and ultimate bearing capacity.

Key words: recycled concrete filled steel tubular stub columns; recycled concrete with brick particles;
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Fig. 1 Test loading and acquisition device
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Tab. 1 Basic parameters of test piece and mechanical property index of material

N W WPFSMK WA P L B PUH R i R
L/mm JSF B/mm R=F b/mm e,/ mm £/ (N + mm™) S,/ (N - mm )
SS-g;-€; 500 150 60 0 33.59 376.2
$8-g,-€, 500 150 60 20 33.59 376.2
$8-g| -€3 500 150 60 40 33.59 376.2
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Fig. 2 Grid generation
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Fig. 3 Detail of boundary conditions
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Fig. 5 Section types of recycled concrete filled steel tubular short columns
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Tab. 2 Design parameters of recycled concrete filled

steel tubular stub columns
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Fig. 6 Load axial displacement curve of specimens

with different eccentricities
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Fig. 8 Load axial displacement curves of specimens

with different section forms
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