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Experimental study on seismic performance of the three-direction

prestressed reinforced concrete bridge piers
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Abstract: To improve the self-centering ability and seismic performance of reinforced concrete bridge piers, a new
kind of three-direction prestressed reinforced concrete bridge pier was created and introduced, in which vertical
prestressed steel rode and horizontal two-direction prestressed steel strips were both used to introduce three
prestressed stress in the piers. Based on experimental results of four specimens of this new kind of three-direction
prestressed reinforced concrete pier specimens and two control common reinforced concrete specimens without any
prestressing, the self-centering performance, mechanical performance and seismic performance of the three-
direction prestressed reinforced concrete pier were fully studied, which means the development of cracks, failure
patterns, hysteretic curves, skeleton curves, energy dissipation, ductility and self-centering ability were mainly
analyzed. According to the comparing analysis with that of two reinforced concrete bridge pier control specimens, it
was found that the new three-direction prestressed reinforced concrete bridge piers’ seismic performance, especially
self-centering ability, was obviously improved and made better.
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Tab. 1 Parameters of specimens
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mmXmm  JE/MPa /% /% A n PHE/LN  S2fE /KN iR/ %
PC-1 300 X300 30 1.51 0. 31 2.67 0. 66 550 458 17.7
PC-2 300X 300 30 1.51 0. 31 2.67 0. 66 400 303 24.3
PC-3 300X 350 25 3. 94 0. 67 2.00 0. 46 400 310 15.0
PC+4 300X 350 25 3. 94 0.67 2. 00 0. 46 550 421 23.5
RC-5 300300 30 1. 51 0. 31 2.00 0. 66 / / /
RC-6 300 X350 25 3. 94 0. 67 2.00 0. 46 / / /
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