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A Calculation Method for the Bearing Capacity of Steel Reinforced Concrete-
Filled Circular Steel Tubular Stub Columns Subjected to Axial Compression
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Abstract: A design of steel reinforced concrete-filled steel tubular column is applied to adapt to the development trend of tower.
heavy-load and long-span. A finite element model(FEM) of steel reinforced concrete-filled circular steel tubular stub
column is established to investigate its mechanical behavior under axial compression using ABAQUS. The existing test
data of bearing capacity of steel-reinforced concrete-filled steel tubular columns are calculated and verified. The axial
compressive stress-strain curve, section stress distribution, and the contact force between different components are
analyzed. The influence of main parameters on the strength index of steel reinforced concrete filled steel tubular
columns subjected to axial compression are studied. The parameters include steel strength, concrete strength,internal
profiled steel ratio,steel tube ratio and section form of profiled steel. The results show that the core concrete strength
increases because of a dual confine on core concrete from internal profiled steel. The bearing capacity and ductility of
composite column are improved as profiled steel,concrete and steel tube work together. Finally, simplified formulas for
predicting the ultimate bearing capacity of steel reinforced concrete-filled steel tubular stub columns subjected to axial

compression are proposed,and the calculation results agree well with test results.
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Tab.2 Main parameters and test results of specimens
DXtXL/mm f./MPa f,/MPa f,/MPa 2 s Nu/kN  Nu/kN  Nui/Ne
HS-A1 166 X2, 7X 576 68.9 288. 00 318.00 14 0.1296 2 700 2 346 0. 868 889
HS-A2 166X2.7 X576 68.9 288. 00 318. 00 14 0.129 6 2 650 2 346 0. 885 283
HS-B1 168X3. 7X 586 68.9 288. 00 318. 00 14 0.1296 2 835 2 556 0.901 587
HS-B2 168 X3.7X 586 68.9 288. 00 318. 00 14 0.129 6 2 862 2 556 0.893 082 4]
HS-C1 216X3.0X760 68.9 288. 00 269. 00 14 0.0719 3 640 3 437 0.944 231
HS-C2 216 X3.0X760 68.9 288.00 269. 00 14 0.0719 3 550 3 437 0.968 169
SC2 219 X4, 0X876 63.0 303. 00 337.00 16 0.114 0 3 900 3 814 0.977 949
SC3 219X4.,0X876 63.0 308. 00 337.00 16 0.139 6 4 504 4023 0.893 206 [9]
SC5 219X4.0X876 63.0 303. 00 289.00 16 0.118 0 4 186 3 871 0.924 749
M4 273X5.0X819 74.8 332. 84 378.73 12 0.040 0 5523 5 820 1. 053 775
M6 273 X5.0X819 74.8 256.78 357.06 12 0.024 0 5 600 5 756 1. 027 857 [10]
M7 273X5.0X819 74.8 256.78 319.79 12 0.025 0 5 639 6 133 1. 087 604
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Fig.3 Axial compression load-average longitudinal strain curves
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Fig.5 Comparison between test results and simulation
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Fig. 6 Stress-strain curves of steel reinforced concrete-

filled steel tubular columns subjected to axial compression
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Fig.7 Stress-strain curves of steel tube
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Fig.9 Longitudinal stress-strain curves of profiled steel
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Fig. 12  Steel ratio analysis of profiled steel

with different concrete strengths
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