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Mechanical Behaviors of Concrete-filled Round End Steel Tubular
Members Under Pure Bending

REN Zhi-gang, XIAO Meng
(School of Civil Engineering and Architecture, Wuhan University of Technology, Wuhan 430070, Hubei, China)

Abstract: In ordor to explore the flexural behavior of concrete-filled round end steel tubular
(RCFST) members, 4 members were tested under pure bending. The effects of sectional aspect
ratios and steel ratios on failure mode, deflection curve, section strain and bending capacity of
RCFST members under pure bending were analyzed. The flexural behavior of RCFST members
was simulated by the finite element model based on the software ABAQUS. The experimental
results were in good agreement with the simulation results. The verified model was used to
analyze the whole process and the effects of parameters. Finally, based on ABAQUS simulation
analysis, a formula for calculating the bending capacity of RCFST members was proposed. The
calculation results agreed well with the experimental results. The results show that RCFST

members have obvious deflection deformation under pure bending. When the mid-span deflection
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reaches L/25 (L is the length of specimen), the specimens can bear large load and perform good

ductility. The deflection curve of RCFST members can be assumed to be a sinusoidal half-wave

curve, and the mid-span section is substantially maintained as a flat section. When the members

reach the bending capacity, the steel tube bears most of the moment, and the round end steel

tube has stronger confinement effect on the concrete than the rectangular part of the steel tube.

The bending capacity of RCFST members increases with the increase of the steel strength, while

the change of the concrete strength has little effect on the flexural behavior.

Key words: concrete-filled round end steel tubular member; pure bending; mechanical behavior;

bending capacity
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Fig.1 Cross-section of RCFST Members
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Tab.1 Basic Parameters of Specimens
W95 | H/mm B/mm t/mm H/B 0 fe/MPa | fy/MPa M,./(kN « m) M./ (kN + m) M,./M,.
RCFST1 145 106 4 1. 37 0.11 30.1 366.0 32.28 28.51 1.13
RCFST2 149 104 6 1.43 0.22 30.1 354. 6 50. 38 45.63 1.10
RCFST3 197 106 4 1. 86 0.12 30.1 366.0 55. 89 55. 64 1. 00
RCFST4 245 107 4 2.29 0.11 30.1 366.0 86. 44 82. 60 1. 05
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Tab.2 Material Properties of Steel

t/mm fy/MPa fu/MPa E,/MPa 4
4 366.0 549 229 135 0.31
6 354.6 530 221 805 0. 27
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Tab.3 Mechanical Properties of Concrete

LR feu/MPa E./MPa
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