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Hysteretic behavior of special-shaped multi-cell concrete-filled steel tube
under reciprocating axial compression

YIN Fei, XUE Suduo, CAO Wanlin, DONG Hongying, WU Haipeng

(College of Architecture and Civil Engineering, Beijing University of Technology, Beijing 100124, China)

Abstract; To investigate the influence of reinforcement cages and circular steel tube on special-shaped multi-cell
concrete-filled steel tube ( SMCFST) under reciprocating axial load, three large-size specimens were designed
based on Z15 tower. The failure model, load-deformation curves, skeleton curves, bearing capacity, deformation
capacity, stiffness degeneration, cumulative energy dissipation, and strain of the specimens were analyzed. Codes
of different nations were utilized to calculate the bearing capacity of the specimens. The results shown that the
reinforcement cages could enhance the initial stiffness and bearing capacity of the specimens. The circular steel
tube could further improve the initial stiffness and bearing capacity, as well as significantly enhance the ductility,
cumulative energy dissipation, and the behavior of the specimens at the later stage. Moreover, since the codes
ignored the effect of horizontal diaphragms and the different buckling mechanisms between inner steel plate and
outer steel plate, the calculation results were significantly lower than the experimental results. Therefore, it was
necessary to further investigate the calculation method of the multi-cell concrete-filled steel tube. The circular steel
tube was suggested to be used in buildings to improve the axial compression behavior of the special-shaped multi-
cell concrete-filled steel tube.
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Fig.1 Super high-rise buildings with SMCFST
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Design parameters of specimens
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Fig.2 Details of cross-sections
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Tab.2 Measured mechanics properties of materials
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Fig. 11  Comparison of skeleton curves
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Tab.3  Test results of feature points
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Tab.4  Comparison of calculation results using different codes
10° kN
A REEs R EC4 AISC - LRFD GB 50936 CECS 28 CECS 159

CFST-1  30.87
CFST -2 28.50

CFST-3  32.63

22.51( =27.1%) 20.27( =34.3%) 23.40( -24.2%) 26.34( -14.7%) 28.19( —=8.7%) 24.62( -20.2%)
20.21( -29.1%) 18.05( =36.7%) 21.07( -=26.1%) 24.19( -15.1%) 25.85( —=9.3%) 22.29( -21.8%)
23.00( -29.5%) 20.67( —36.6% ) 23.90( -26.7%) 26.83( -17.8% ) 28.90( —11.4%) 25.01( -23.3%)
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