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Cyclic behaviour of concrete-filled steel tubular (CFST) members with
circumferential gap under combined compression-bending-torsion load
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(1. Fujian Agriculture and Forestry University, Fuzhou 350002, China; 2. Chongqing University, Chongqing 400044, China)

Abstract: In order to study the effects of circumferential gap on the seismic behaviour of concrete-filled steel
tubular (CFST) members subjected to combined compression-bending-torsion load, a total of 12 specimens
including 8 CFST specimens with circumferential gap, 2 CFST specimens without gap and 2 hollow steel
sections, were tested under constant axial compressive load and cyclically combined actions of bending and
torsion. The testing parameters included gap ratio, bending-torsion ratio and axial load level. Based on the test
results, the failure mode of the CFST with circumferential gap was investigated, and the influences of gap on the
hysteretic curve, skeleton curve, stiffness and energy dissipation capacity were experimentally analyzed. It was
evident that the existence of circumferential gap could change the failure mode of a CFST specimen, and
decrease its ultimate strength, stiffness and dissipated energy. Meanwhile, a finite element model was also
established, and the effects of circumferential gap on the strength index and the contact time between outer steel
tube and core concrete were investigated by the numerical model. According to the experimental and numerical
studies, some suggestions were proposed for the practical CFST structures.

Keywords: concrete-filled steel tube (CFST); circumferential gap; combined compression-bending-torsion load;
cyclic behaviour; dissipated energy
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Fig.1 Schematic diagram of CFST with circumferential gap
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Table 1 Parameters of specimens
=2 iE9sS DxH(mm) ¢ (mm) x (%) d. (mm) y fy (MPa)  f,, (MPa) N, (kN) n

1 CTA 180%900 4.80 0 0.9 361.6 — 150 0.25
2 CTB 180x900 4.80 0 0.9 361.6 — 150 0.25
3 CNO11A 180x900 4.80 0 0.9 361.6 36.4 357 0.25
4 CNO11B 180%900 4.80 0 0.9 361.6 36.4 357 0.25
5 CC211A 180x900 4.80 2.2 0.9 361.6 36.4 329 0.25
6 CC211B 180x900 4.80 2.2 0.9 361.6 36.4 329 0.25
7 CC411A 180x900 4.80 4.4 0.9 361.6 36.4 316 0.25
8 CC411B 180x900 4.80 4.4 0.9 361.6 36.4 316 0.25
9 CC221A 180x900 4.80 2.2 0.9 361.6 36.4 631 0.50
10 CC221B 180%900 4.80 2.2 0.9 361.6 36.4 631 0.50
11 CC212A 180x900 4.80 2.2 1.8 361.6 36.4 316 0.25
12 CC212B 180x900 4.8 2.2 1.8 361.6 36.4 316 0.25
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Table 2 Measured characteristic loads and deformations
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1 CTA 35.1 -28.2 33.9 -30.9 45.3 —42.8 150 —150 40.1
2 CTB 349 -28.4 32.8 -31.2 44.8 -43.4 150 —150 40.0 401
3 CNOI1A 33.1 -33 26 -28.554.2-52.8 150 —150 46.9
4 CNO11B 30.5 -31.3 25.1 -27.7 56.3 =51.9 150 —-150 46.8 462
5 CC211A 32.6 -32.8 29.2 -31.8 46.5 —46.2 150 —150 41.3
6 CC211B 345 —-31 29.3 -32.9 48.6 —47.2 150 —150 41.7 43
7 CC221A 33.4 -27.9 22 -22.547.7 -43.8 150 —-150 43.9
8§ CC221B 31.2 -28.3 23.2 -25 44.6 —49.3 150 —150 41.5 27
9 CCA411A 36.2 =30 29.9 -30.4 43.6 —45.7 150 —150 39.8
10 CC411B 31.6 —-33.5 29.8 -33.5 41.6 —-48 150 —-150 38.0 389
11 CC212A 40.7 -36.5 21.9 —21.4 58.8 -54.3 84 -84 52.0
12 CC212B 40.3 -35.7 21.8 -20.8 58.4 —24.4 84 -84 519 >0
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Fig.17 Comparison of the predicted load-displacement
hysteretic curves and the tested results
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