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Abstract: To clarify the seismic performance of bridge piers with corroded reinforcement under
the action of hydrodynamic pressure, the mechanical properties of the piers are studied by theo-
retical derivation and numerical simulation. First, based on the calculation formula of plastic
hinge height, a simplified calculation model of the hydrodynamic pressure of bridge piers is con-
structed. Then, according to the improved finite element model, the optimized calculation formu-
la of piers with corroded reinforcement is proposed. The results show that under the hydrody-

namic pressure, the steel bar corrosion and concrete damage at the pier bottom have the greatest
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effect on the principal compressive stress of the pier, and the reinforcement corrosions at other

parts have less effect. The calculation formula of the bridge bearing capacity is corrected, which

provides a theoretical basis for the calculation of similar projects.

Keywords: plastic hinge; pier damage; hydrodynamic pressure
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Fig.1 Stress diagram of pier
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Fig.2 Operation time of seismic wave displacement acceleration
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Schematic diagram of improved model
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Fig.4 Cloud chart of different vibration modes



1314 woE TR ¥

2020 4

— A RTER
—— AR TT B ]
—— AR

B 18] /s
BH5 RAXMILERA

Fig.5 Comparison result of reaction force
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Fig.6 Bending moment comparison results
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Fig.7 Nephogram of two reaction forces of improved model
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