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Simplified numerical method determining ductility behavior

of partially concrete — filled steel box — section bridge piers

XU Min -yang GAO Sheng — bin
( Department of Civil Engineering Shanghai Jiao Tong University Shanghai 200240 China)

Abstract: This paper aims to investigate the ductility behavior of partially concrete — filled steel box —
section bridge piers by 2 — D beam element formulation. Twenty beam element models are estab—
lished in which three parameters the flange plate width — thickness ratio slenderness ratio of steel
piers and height of filled — in concrete are considered. The correction coefficient of ductility behavior
obtained from 2 — D beam element formulation is proposed by comparing the numerical results with 3
— D accurate results. The modified 2 — D simulation results are in line with the experimental results
which indicate that the proposed numerical method and the correction coefficient are accurate and val-
id enough. The increase of concrete filling rate can effectively improve the ductility of steel bridge
piers. Increasing of the flange plate width — thickness ratio and slenderness ratio of steel piers will
lead to a decline in steel pier ductility.
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Tab. 2 Correction coefficient of failure strain of steel segment near pier base

o 1 1.35 1.4 1.45 1.5 1.55 1.6 1.65 1.7 1.75
1.190 0.271 0.205 0.144 0.099 0.071 0.056 0.057 0.076 0.112
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Fig.4 Comparison of load—displacement curves between test and two-dimensional model
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Tab.2 Comparison of ductility behaviors between 2 — D and 3 - D models
fpe () () C )
S50 —-32 -00 8 738 5.31 3.52 0.66 — —
S50 -32 -30 13 981 6.91 5 0.72 7.48 1.08
S50 -32 -50 13 981 6.41 4.96 0.77 6.88 1.07
S60 —32 -00 5630 3.38 2.62 0.78 — —
S60 -32 -30 9 008 6.70 4.38 0.65 6.84 1.02
S60 —32 -50 9 008 6.02 4.04 0.67 5.98 0.99
S73 -32 -00 4 264 2.63 2.22 0.84 — —
S73 -32-30 4 264 4.28 4.62 1.08 — —
S73 =32 -50 6 823 5.10 3.36 0.66 4.94 0.97
S83 -32 -00 3 826 2.19 2.08 0.95 — —
S83 -32 -30 3 826 3.29 3.62 1.10 — —
S83 -32 -50 6 121 5.00 3.18 0.64 4.62 0.92
S50 —40 -50 13 981 5.66 4.22 0.75 6.04 1.07
S60 —40 - 50 9 008 5.31 3.62 0.68 5.32 1.00
S73 -40 -50 6 823 4.86 3.06 0.63 4.36 0.90
S83 —40 -50 6 121 4.61 2.9 0.63 4.08 0.89
S50 -51 -50 13 981 5.34 3.74 0.70 5.28 0.99
S60 -51 -50 9 008 4.80 3.2 0.67 4.68 0.98
S73 -51 -50 6 823 3.64 2.76 0.76 3.82 1.05
S83 —51 -50 6 121 3.64 2.62 0.72 3.60 0.99
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