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Axial Bearing Capacity of Square Steel Tube Short Columns
Filled with Steel-reinforced Self-consolidating

High-strength Concrete

SUN Shan-shan, ZHAO Jun-hai, XUE Hao, XIAO Hai-bing, WANG Ji-xiu
(School of Civil Engineering, Chang’an University, Xi'an 710061, Shaanxi, China)

Abstract: Based on the unified strength theory, the axial ultimate bearing capacities of square
steel tube short columns filled with steel-reinforced self-consolidating high-strength concrete
under three-dimensional stress were analyzed. By introducing the equivalent constraints reduction
factor and concrete strength reduction factor, which respectively considered the influence of
thickness-length ratio and scale effect, the confinement of square steel tube towards concrete was
equivalent to the confinement of circular steel tube towards it. Thus, the formulas for calculating
ultimate bearing capacity of the square steel tube short columns filled with steel-reinforced self-
compacting high-strength concrete were deduced. A reasonable match was reached by comparing
the results calculated by the formulas with the test results and the calculated result of existed
formulas. The result shows that the formulas have significances in exerting material potentials
and saving materials, and also provide the important basis for structural analysis.
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Fig.1 Section Shapes of Square Steel Tube Columns
Filled with Steel-reinforced Self-consolidating

High-strength Concrete
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Tab.1 Comparison of Calculation Results of Load-bearing Capacity
K| ) ) Nexp Nexp *
fo/MPa | B/mm | t/mm | A./mm? | fy/MPa|A,/mm?® | fys/MPa| Ai/mm | N /kN | N,/kN | No/kN
i N | N
H-1 | 48.4 195 5.5 | 30990 288 4169 338 2866 | 4035 | 3991 | 4870 1.01 0.83
H-2 | 48.4 195 5.5 30 990 288 4169 338 2 866 4050 3991 4 870 1.0l 0.83
H-3 70. 8 195 5.5 30 990 288 4169 338 2 866 4 880 4 813 5 564 1.01 0. 88
H-4 70. 8 195 5.5 30 990 288 4169 338 2 866 4 880 4 813 5 564 1.01 0. 88
H-5 48. 4 195 4.5 31 730 289 3429 338 2 866 3 930 3 800 4 486 1.03 0. 88
H-6 70. 8 195 4.5 31 730 289 3429 338 2 866 4 750 4621 5197 1.03 0.91
H-7 70.8 195 4.5 30 726 289 3429 327 3 870 4710 4796 5423 0.98 0. 87
H-8 48.4 195 5.5 30 990 288 4169 338 2 866 3 860 3991 4 870 0.97 0.79
H-9 70. 8 195 5.5 30 990 288 4169 338 2 866 4 980 4 813 5 564 1.03 0.90
I-1 48.4 195 4.5 33163 289 3429 338 1433 3 410 3452 4071 0.99 0. 84
1-2 48.4 195 5.5 32 423 288 4169 338 1433 3620 3656 4 455 0.99 0.81
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