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Numerical study on elastic-plastic behavior of stecl bridge piers of box section with rounded comers under cyclic horizontal loading
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From the aesthetic point of view, the construction of a steel bridge pier of a box
section with rounded corners was planned. Since its seismic resistance was not

thoroughly understood, an experiment of the pier under cyclic horizontal loading

was conducted. In the present study, we first confirm a finite element procedure to

simulate the experiment with good accuracy. By using this finite element
procedure, we conduct the numerical analyses of this type of steel bridge pier to

investigate the effects of the slenderness ratio, the axial compressive load and the

stiffener rigidity. Based on the numerical results thus obtained, formulas for

evaluating the load-carrying capacity and ductility of this type of steel bridge pier
are proposed. The effect of the magnitude of the curvature at the corners is also

studied at the end.

Key Words: steel bridge pier, box section with rounded corners, cyclic

horizontal loading
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No. A y/y* Ry a Ag h (mm) ¢ (mm) b, (mm) to (mm
1 02 3.12 0.341 0.456 0.22 2319 7 57 8
2 04 312 0.341 0.456 0.22 4638 7 57 8
3 0.6 312 0.341 0.456 0.22 6957 7 57 8
4 02 1.26 0.301 0456 0.28 2330 8 48 7
5 04 1.26 0.301 0.456 0.28 4670 8 48 7
6 0.6 1.26 0.301 0.456 0.28 7000 8 48 7
7 0.2 1.11 0.341 0.760 0.36 2319 7 57 8
8 04 1.11 0.341 0.760 0.36 4638 7 57 8
9 0.6 1.11 0341 0.760 0.36 6957 7 57 8
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2 0.6 2.28 0.274 0.456 0.21 6697 7 57 8
3 0.2 2.28 0.274 0.456 0.21 2232 7 57 8
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5 02 4,14 0411 0456 0.22 2152 7 - 57 8
6 0.6 414 0411 0.456 0.22 6453 7 57 8
7 0.2 4.14 0411 0.456 0.22 2152 7 57 8
8 0.6 4.14 0.411 0.456 0.22 6453 7 57 8
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