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Fig.7 The amplification coefficient spectra of the selected
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Seismic resistance system for rocking self-centering double deck bridge bents

SUN Zhi-guo', ZHAO Tai-yi*, HAN Qiang’, WANG Dong-sheng', QI Xingjun’

(1.Key Laboratory of Building Collapse Mechanism and Disaster Prevention, Institute of Disaster Prevention, China Earthquake
Administration, Beijing 101601, China; 2.School of Civil Engineering, Southeast University, Nanjing 211189, China; 3.Key
Laboratory of Urban Security and Disaster Engineering of Ministry of Education, Beijing University of Technology, Beijing
100124, Chinaj 4.School of Civil and Transporting Engineering, Hebei University of Technology, Tianjin 300401, China;

5.Shandong Co-Innovation Center for Disaster Prevention and Mitigation of Civil Structures, Jinan 250101, China)

Abstract: In order to obtain a rational method for seismic damage avoidance and earthquake resilience design of rocking self-center-
ing (RSC) double deck bridge bents, three kinds of RSC double deck bridge bents are proposed by using external steel angles, en-
ergy dissipation reinforcement and unbounded prestressing tendons. The first (model 1) and second (model 2) RSC bents are de-
signed to rock in the upper and down floor, respectively. The third bent (model 3) is designed to rock in both floors. Also, a com-
monly used reinforced concrete (RC) bridge bent (model 4) is designed as reference specimen. Detailed numerical seismic analysis
models for all the bents are built, and the accuracy of the modeling method is verified by comparing with quasi-static test results of
an one-layer RSC bent. The failure criterion of the bents under strong ground motion are defined. Then, the seismic behavior of the
three kinds of RSC bents under near-fault ground motions are analyzed. The results show that all the RSC bents show much larger
fundamental vibration period compared with commonly used RC bent (model 4). Under the motions with a PGA of 0.1g, the ex-
ternal steel angles will yield and absorb seismic energy in all the RSC bents. Under the motions with a PGA of 0.4g, the residual
story drift ratios of the RC and RSC bridge bents are 0.82% and near 0, respectively, and all the prestressing tendons in the RSC
bents are in elastic range. All the steel angles except in the model 1 show fracture damage. The down floor piers in the model 4
show much larger curvature ductility factor than that in the down floor (not the rocking floor) piers of the model 1 and upper floor

(not the rocking floor) piers of the model 2 under near-fault ground motions with a PGA of 0.4g.
Key words: bridges; aseismic structures; rocking self-centering; double-deck bridge bents; failure criteria
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