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Seismic Isolation Design for High Speed Railway Bridge under
Near-Fault Ground Motions

SHI Yan' ?, WANG Dongsheng' *, SUN Zhiguo'" *

(1. Institute of Road and Bridge Engineering, Dalian Maritime University, Dalian Liaoning 116026, China;
2. Key Laboratory of Highway Engineering of Liaoning Province, Dalian Liaoning 116026, China)

Abstract: Based on the design idea of “functional separation”, a new seismic isolation system including
steel energy absorbers and cable restrainers was proposed for high speed railway bridges. The steel energy
absorbers reduced the seismic response of bridge through yield energy dissipation. The cable restrainers
were effective in controlling the excessive deformation of steel energy absorbers and falling-off prevention.
The design criteria and methods for steel energy absorbers and cable restrainers under frequent earth-
quake, design earthquake and rare earthquake were given respectively. Taking a continuous beam bridge
for high speed railway as an example, three groups of ground motions with distinct characteristics such as
forward rupture directivity, fling-step effect and without velocity pulse were selected as seismic excitation.
The seismic performance of bridge with new seismic isolation system was investigated. Results indicate
that the bridge isolated with steel energy absorbers alone is not safe due to the excessive deformation of
steel energy absorbers under near-fault ground motions with velocity pulse. Cable restrainers can effective-
ly control the deformation of steel energy absorbers and the relative displacement of piers and beams. The
seismic performance of the bridge of the new isolation system with steel energy absorbers and cable re-

strainers is effectively improved, and the decreasing ratio of seismic response can exceed 60%.

Key words: Bridge; Near-fault ground motion; Seismic isolation design; Steel energy absorber; Cable re-

strainer; High speed railway



