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Numerical study on cyclic elastoplastic behavior of stiffened box-sectional steel bridge piers
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The present paper is concerned with an elastoplastic large displacement analysis of cantilever
type of steel box columns modelling bridge piers under cyclic loading. A modified two-surface
plasticity model is used for nonlinear constitutive. Influences of loading patterns such as mono-
tonic loading, one-side cyclic loading and two-side cyclic loading on the inelastic behavior of
steel columns are first investigated and it is found that the analysis under two-side cyclic load-
ing is the most conservative. Next, a parametric study is carried out to examine effects of
plate width-thickness ratio, coulumn slenderness ratio, stiffener rigidity and axial force on the
ultimate strength and ductility. As a result, some formulas are proposed for determining the
strength and ductility required in practical seismic design of such structures.
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B1 0.46 | 0.20 | 0.86 | 1.0 | 0.51 | 0.51 | 4311 | 1344 20 121 20 0.15
B2 0.46 | 035 | 0.86 | 1.0 | 0.51 | 0.51 | 7543 | 1344 20 121 20 0.15
B3 0.46 | 0.35 | 3.0 0.5 | 028032 7559 | 1344 20 113 20 0.15
B4 0.46 | 050 | 0.86 | 1.0 | 0.51 | 0.51 | 10776 | 1344 20 121 20 0.15.
B5 0.35 1 0.20 | 3.0 0.5 | 0.21]0.24 | 3264 | 1023 20 105 20 0.15
B6-10 | 0.35 | 0.35 | 3.0 05 10.21 024 5712 | 1023 20 105 20 0.10
B6-15 | 0.35 | 0.35 | 3.0 05 {021 024 5712 | 1023 20 105 20 0.15
B6-20 | 0.35 { 0.35 | 3.0 0.5 (021024 5712 | 1023 20 105 20 0.20
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B11 0.25 ] 0.20 | 3.0 0.5 | 0.156 | 0:17 | 2304 731 20 96 20 0.15
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Bl4 0.56 | 0.26 | 0.9 1.0 | 0.63 | 0.63 | 3403 882 9 80 6 0.125
B15 0.46 | 030 | 3.0 | 2/3 | 0.28 | 0.30.| 3303 738 12 90 9 0.117
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B19 0.35 {035 | 1.88 | 0.63|0.26 | 0.29 | 5712 | 1023 20 105 20 0.15
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B22 0.35 {035 1.0 |0.75|0.34 | 0.36 | 5730 | 1023 20 96 20 0.15
B23 0.35 1 0.35 | 1.0 1.0 | 0.36 | 0.36 | 5684 | 1023 20 119 20 0.15
B24 0.35 1035 | 1.0 1.5 | 0.38 | 0.35 | 5595 | 1023 20 160 20 0.15
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