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Ductility prediction of stiffened steel pipe-section bridge piers

LIU Naifan, GAO Shengbin

(School of Naval Architecture, Ocean and Civil Engineering, Shanghai Jiaotong University, Shanghai 200240, China)

Abstract: To investigate the nondimensionalized ultimate strength and ductility behavior of stiffened steel pipe-
section bridge piers subjected to a constant vertical load and cyclic lateral loads, the modified two-surface
constitutive model and its finite element modeling were verified by comparing with the test results, and the effects of
radius-thickness ratio, pier’s slenderness ratio, stiffener’ s slenderness ratio and axial load ratio of the piers with
eight stiffeners were investigated on the nondimensionalized ultimate strength and ductility. Some formulas based on
the parametric analytical results were proposed to predict the nondimensionalized ultimate strength and ductility of
piers. Numerical simulation results show that the nondimensionalized ultimate strength and ductility behaviors of the
steel bridge piers could be notably improved when decreasing of radius-thickness ratio, pier’ s slenderness ratio,
stiffener’ s slenderness ratio and axial load ratio.
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Fig.1 Analytical model of steel bridge piers
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Fig.2  Horizontal cyclic loading patterns
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Tab.1 Material parameters of 2SM model

o [¢2) [e5) o e M

VE EL/E w-o, ko/ o, a,/ o, és]

-0.505 2.17 14.4 0.191 500 -0.37

0.3 8.96 x107* 3.08 1.15 1.81 9.89 x107*

=2 BB

Tab.2  Geometrical properties of test specimens

= iR 7/ mm HA/mm A&/ mm B 56/ mm AR/ mm  BEREHR N2/ mm
5 3 1750 513.4 5.79 35 5.79 300
19 4 1750 507.0 3.09 52 3.09 300
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Tab.3  Geometrical properties of specimens and calculated results
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Fig.5 Effects of normalized radius-thickness ratio
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Fig.6  Effects of normalized pier’ s slenderness ratio
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Fig.7 Effects of stiffener’ s slenderness ratio
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