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Ultimate Bearing Capacity of Concrete-filled Circular Steel Tubular

Long Columns with Axial Compression
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Abstract: Considering the intermediate principal stress effect of the steel tube on the
circumferential tension and longitudinal compression based on the twin shear unified strength
theory,a formula of bearing capacity of steel tube was established. Meanwhile,in terms of the
unified strength criterion of concrete and avoiding uncertainty analysis of effect factor of
circumferential compression in concrete failure criterion, the formula of bearing capacity of core
concrete was established. And then by splicing the bearing capacity of short concrete-filled steel
tube (CFST), the formula of bearing capacity was formed. Based on it, through elastic modulus
theory,the stability effect factor of concrete-filled steel tubular long columns was deduced and
then the formula of its ultimate bearing capacity was built. The results show that by altering
weighted parameter value, the bearing capacity of concrete-filled steel tube is changed. The
calculations are all agree well with the experiment results through comparing with the
experimental values of related references.
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F1 HEEREE(b=0.5)
Tab.1 Comparison of Calculation Results(b=0.5)
ik iK1 E R REE 7 | WER RS K| AR (AR E] Kl Fa g NL/KN | N /kN N,
%5 DXt XL/mm | {R3REE/MPa |#7)/kN| 4% J1 /kN | 2% J) /kN| i 45 /103 L X4 Ni!
C1-C3 108 X4 X324 3.161 0.675 0.999 1020.4 [1082.7| 1.06
C4-C5 108 X4 X648 3.009 1.317 0.992 1013.2 826.5| 0.82
C6-C8 108 X4 X864 2.929 1.732 | 0.978 998.9 812.3| 0.81
C9-C10 108 X4 X1 080 2.859 2.139 0.951 971.4 810.0( 0.81
C11-C13 108 X4 X1 620 2.708 3.122 | 0.831 848. 8 665.7| 0.78
[8] C14-C16 108 X4 X2 160 35.7 159.5 862.0 | 1021.4 2.581 4.065 | 0.678 692. 682.0( 0.98
C17 108 X4 X2 700 2.470 4.970 0. 541 552.6 649.0( 1.17
C18-C20 108 X4 X3 240 2.369 5.840 | 0.435 444, 3 546.3| 1.23
C21-C23 108 X4 X4 320 2.189 7.486 | 0.296 302.3 336.6( 1.11
C24-C25 108X 4 X5 400 2.031 9.014 0.215 219.6 218.0( 0.99
C26 108 X4 X5 560 2.009 9.230 | 0.206 210. 4 213.0( 1.01
scl 301-2 | 108 X4 X3 510 31.8 829.5 993. 3 2.234 6.144 | 0.404 401. 3 395.0( 0.98
scl 303 108 X4 X3 510 46. 8 1033.0[1196.8 2.570 6.590 | 0.363 434. 2 440.0| 1.01
scl 411-2 | 108X 4 X3 807 31.8 829.5 993. 3 2.186 6.592 | 0.363 360. 2 360.0( 1.00
120 scl 491-2 | 108 X4 X4 023 46. 8 165.8 1033.0[1196.8 2.476 7.414 0. 300 359.5 319.0( 0.89
scl 541-2 | 108 X4 X4 158 31.8 829.5 993. 3 2.131 7.109 0.322 319.5 317.0( 0.99
scl 543-4 | 108 X4 X4 158 46. 8 1033.0[1196.8 2.452 7.625 0. 287 343.1 289.0( 0.84
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