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Analysis and calculation of bending performance of concrete-filled circular
steel tubular component with encased profile steel

SHI Yan-li, LI Xing-guo, WANG Feng

(Key Laboratory of Disaster Prevention and Mitigation in Civil Engineering of Gansu Province, Lanzhou Univ. of Tech., Lanzhou 730050,
China)

Abstract: Finite element software ABAQUS was used to establish a mechanical model of concrete-filled
steel tubular component with encased profile steel subjected to the action of the bending. With the help of
the rationality of experimental verification models available, based on checking the accuracy of those, the
deflection regularity, stressing process, and failure mode of this kind of components under action of ben-
ding moment influence of component parameters such as material property, steel inclusion rate in profile
steel, and its sectional form on the ultimate bearing capacity and flexural stiffness of the bent component
was analyzed, also. Its evaluation was carried out by means of introduction of calculation formula of flexur-
al bearing capacity of integral column in European Code, and its calculation result was compared with the
results of experiment and finite element simulation available. Their agreement was fine enough, showing
that that formula of composite columns in European Code can be used for the design of that category of
component. The result of this investigation can provide certain reference for the design of the concrete-
filled steel tubes with encased profile steel under bending load.
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Fig.8 Bending moment vs curvature curve at span middle
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Fig.9 Longitudinal stress in middle section of concrete at characteristic instant
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Fig.10 Longitudinal stress in mid-span section of steel tube at characteristic instant
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Fig.11 Longitudinal stress in mid-span section of profile steel at characteristic instant
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Fig.13 Tensile-induced damage of concrete
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Tab.1 Comparison of flexural bearing capacity 2) s
M./ M./ M./ My s Mg+ 3
(kN+em) (kNem) (kN-+m) M! M!
HC1 108.48 100.90 106.40 1.08 1.02 ’ ’
HC2 119.05 118.30 131.50 1.01 0.91
CWI  120.25 118.52 118.80 1.01 1.01 3)
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