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Seismic response analysis of the double-deck rocking bridge frame
with additional yielding dampers considering damper failure

CHEN Jingyi', ZHOU Yulong®
(1. China Earthquake Disaster Prevention Center, Beijing 100029, China;
2. Key Laboratory of Old Bridge Inspection and Reinforcement Technology Industry,
Research Institute of Highway Ministry of Transport, Beijing 100088, China)

Abstract; Double-deck viaducts based on traditional ductility design have been found vulnerable to severe
earthquake-induced damage and difficult rapid function recovery. To control the seismic damage and improve the
post-earthquake recovery capacity, a double-deck bridge is developed with the lower floor designed as a yielding
energy dissipation rocking structure. A dynamic analytical model of rigid bodies was established by the Lagrange
method and momentum conservation law, and the energy dissipation caused by pier reset collision and the failure of
dampers was considered in the analytical model. The failure analysis and parameter analysis of dampers for the
double-deck rocking bridge frame system were performed under far-field motions, non pulse near-field motions and
pulse near-field motions excitation. The analysis results show that the failure of damper should be considered in the
seismic response analysis of the structure, so as to prevent the underestimation of the seismic response of the
structure. The increase of damper stiffness can improve the seismic isolation effect of structural system, while the
too small damper failure elongation is not conducive to the seismic performance of the structure.

Key words: Double-deck bridge; rocking structure with yield energy dissipation dampers; dynamic analytical model;

seismic response; damper parameters
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