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Abstract: In order to study the effect of pitting corrosion on the mechanical behavior of concrete-
filled steel tube (CFST) under lateral impact loads, a finite element model of circular CFST
considering pitting corrosion was established. The tests of four circular CFST specimens
considering pitting corrosion defects subjected to lateral impact using a falling hammer were
carried out, and the reliability of finite element model was verified using experimental data. The
working mechanism of CFST columns with pitting corrosion under lateral impact loads was
studied using finite element models. The influence of factors such as pit depth, number of pits,
pit distribution, corrosion volume loss, and impact velocity on the lateral impact resistance of
CFST columns was investigated. The results show that pitting corrosion not only makes steel

pipes more prone to local buckling, but also weakens the interaction between steel pipe and
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concrete, resulting in a decrease in the impact resistance of components. With the increase of pit

depth, number of pits, and corrosion volume loss, the impact duration of component will

correspondingly increase, while the peak and plateau values of impact force will decrease

accordingly. Under the same corrosion volume loss, the number of pits has a more significant

impact on the lateral impact resistance of CFST columns than the pit depth. The non-uniform

distribution of pits has more adverse effect on the lateral impact resistance of CFST compared to

the uniform distribution.
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Fig.1 Finite element model of CFST with pitting corrosion
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Fig.2 Schematic diagram of steel tube surface with
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Table 1 Mechanical behavior indexes of steel
R G JEIREEEE fy/MPa JE IR AE ey / e W BR5&% £/ MPa A E/MPa bER/N A IR 6/ %
Q235 298.6 2124.8 375.6 205 220.0 0.3 21.3
Fx2 RBEBEIAFEMEEEER
Table 2 Mechanical behavior indexes of concrete
bEL e Y% £ /mm PREE/mm | 28 dPUEMRE foes/MPa | XIEPUEIRE feo/MPa | BPERIR E./MPa | JARS L ve
C60 268.0 542.0 65.8 68.3 33 235.5 0.2
=3 RKEGER
Table 3 Specimen information
PG TR D/mm L/mm t/mm d/mm N Vo/(mes 1) M/kg Ev/KkJ n
C0-0 168 1 260 5 0 0 9 530 21.5 0.3
C2-3 168 1 260 5 2 8§X13 9 530 21.5 0.3
C4-3 168 1 260 5 4 8§X13 9 530 21.5 0.3
C2-6 168 1 260 5 2 8 X 26 9 530 21.5 0.3
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Fig.5 Comparison of impact force time-history
curve between test and finite element model
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Fig.7 Comparison of impact force characteristic values
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Fig. 9 Impact force and deflection of member
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Fig. 10 Mid-span moment-deflection curve of member
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