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Study on Axial Compression Performance of Stiffened
Concrete-Filled Square Steel Tube Columns after Fire
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Abstract; To study the axial compression performance and the working mechanism of the whole
process of the stiffened concrete-filled steel tube column afterward firing. After the finite element
verification with the help of the test in the related references, the finite element software ABAQUS
is used to analyze the deformation of the tested piece, at the same time, the effects of fire time,
stiffener thickness and steel yield strength on the bearing capacity of the tested pieces were
studied. The normal temperature of ordinary steel tube concrete columns and the stiffened steel tube
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concrete columns before and after fire showed central bulge under axial load, and the stiffeners
appeared partial buckling, the concrete load-bearing ratio of the tested pieces has experienced a
process of increasing at first and then decreasing during the whole stress process,and the maximum
load-bearing ratio is 40. 11% ; Through parameter analysis, when the ISO-834 standard heating
curve is used to treat the tested pieces, the bearing capacity of the tested pieces is significantly
decreased ,and the influence of changing the thickness of the stiffener and the strength of the steel
on the bearing capacity of the tested pieces is relatively small. The existence of stiffeners can
effectively improve the load-bearing capacity of the tested pieces, the stiffened steel tube concrete
column after fire still has enough safety capacity.

Key words:: fire ; stiffened concrete-filled steel tube column;axial compression performance ;finite

element analysis
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Fig.1 Strength reduction coefficient of steel and

concrete at different temperatures
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Fig. 4 Load-strain curves of tested pieces
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Table 1 Tested piece data table
-G H x B/ mm T /mm t,/ mm b,/mm t /min fy/MPa

SSC1 900 x 300 7 — — 0 414

SSC2 900 x 300 7 5 90 0 414

SSC3 900 x 300 7 — — 60 414

SSC4 900 x 300 7 5 90 30 414

SSC5 900 x 300 7 5 90 60 414

SSC6 900 x 300 7 3 90 60 414

SSC7 900 x 300 7 7 90 60 414

SSC8 900 x 300 7 5 90 60 345

SSC9 900 x 300 7 5 90 60 464
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Fig. 6 Deformation mode of tested pieces
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Fig. 8 The longitudinal stress distribution of the middle part concrete section of the typical sample
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Fig. 10 The load bearing ratio of the middle part
concrete middle section of typical sample
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