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Study on Pseudo-static Performance of Corroded
Concrete-filled Circular Steel Tubes
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Abstract ; In order to investigate the influence of corrosion environment such as acid rain on seis-
mic behavior of concrete filled circular steel tubular ( CFST ) members, 12 CEST columns with
114mm diameters and slenderness ratio of 53 subjected to low-cycle load were tested. The impacts
of axial compression ratios and corrosion levels on hysteretic curves, skeleton curves and stiffness
degradation curves of test specimens were analyzed. It was shown by the test results that the load-
displacement hysteretic loops were pinched with the increase of corrosion level, and the lateral
bearing capacity , stiffness and ductility reduced. Lateral bearing capacity and ductility presented a
tendency to increase with increasing axial compression ratio under the same corrosion level. In ad-
dition , the ductility and the viscous damping coefficients were calculated. The results also shown
that ductility and viscous damping coefficients both decrease with the increase of corrosion level
and raises slightly with the increase of axial compression ratio. Therefore, a conclusion can be
drawn that corrosion level has greater impacts on the seismic performance than axial load ratio
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does. Finally ,the ABAQUS commercial software was employed to numerically simulate the seis-

mic performances of CFST members under acid rain attack by using the method of reduction in

thickness of steel tube and mechanical properties of steel in the way of reducing the wall thickness

and material properties of steel. The numerical solutions showed they were good agreement in the

test results, indicating that the model proposed were effective and feasible.
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Table 1 Parameters of specimens

WIS D/mm #/mm n Y RE IR R % @ £ f,/MPa  f,/MPa A

CC-0L 114 4 0.2 0 0. 146 1.26 365 60 52.6
CC-1L 114 4 0.2 9.25 0.131 1.13 365 60 52.6
CC-2L 114 4 0.2 19.3 0.115 0.99 365 60 52.6
CC-3L 114 4 0.2 29.0 0.100  0.86 365 60 52.6
CC -0M 114 4 0.4 0 0.146 1.26 365 60 52.6
CC-1M 114 4 0.4 9.25 0.131 1.13 365 60 52.6
cC-2M 114 4 0.4 19.8 0.110  0.95 365 60 52.6
CC -3M 114 4 0.4 29.8 0.098 0.85 365 60 52.6
CC -0H 114 4 0.5 0 0.146 1.26 365 60 52.6
CC-1H 114 4 0.5 10.0 0.130 1.12 365 60 52.6
CC -2H 114 4 0.5 20.3 0.113 0.98 365 60 52.6
CC -3H 114 4 0.5 30.5 0.097 0.84 365 60 52.6
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Fig.2 Hysteretic loops
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Table 2 Ductility factor and equivalent viscous

damping coefficient

s n “ h,

CC-0L 0.2 >3.00 0.219
CC-1L 0.2 2.80 0.213
CC-2L 0.2 2.39 0.207
CC-3L 0.2 2.29 0.200
CC-0M 0.4 4.71 0.277
CC-1M 0.4 3.30 0.244
CC-2M 0.4 3.22 0.225
CC-3M 0.4 2.48 0.205
CC-0H 0.5 3.47 0.260
CC-1H 0.5 3.20 0.251
CC-2H 0.5 3.08 0.236
CC-3H 0.5 2.45 0.211
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