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Comparison of Vibration Reduction Schemes for Large-span Continuous

Girder Bridge on High-speed Railway
JI Xiang' ZHANG Yongliang' ZHOU Youquan’ CHEN Xingchong'

(1. Lanzhou Jiaotong University , Lanzhou 730070 , China;
2. China Railway First Survey and Design Institute Group Co. , Ltd. , Xi’an 710043, China )

Abstract: For a large-span (60 + 100 + 60) m continuous girder bridge on a high-speed railway as the object of this
study, the dampers and lock-up devices were introduced for vibration reduction. Then a vibration reduction system model
was established through finite element software, and the nonlinear dynamic time-history method was used to analyze the
distribution patterns of structural internal forces under different pier heighis and vibration reduction effects for the two vibration
reduction devices and four deployment schemes. The study results show: (1) Within a pier height of 10 ~ 40 m,

the vibration reduction rate of the base of the pier with dampers increases with the height of the pier. The vibration reduction
rate of the fixed pier base under the overall layout scheme is 37. 19% ~ 56. 9%, which is 10% ~ 18% higher than that
under the partial arrangement scheme. (2) The lock-up devices reduce the internal force of the fixed pier base at the
expense of increasing the internal force of the active pier base, and it is significantly affected by the pier height. (3) From
the perspective of the total internal force of each pier, the vibration reduction rate of the total internal force at the base of
each pier with damper is 17. 1% ~ 52. 1%, while the total internal force at the base of each pier with lock-up device only

falls below the seismic system when the pier height is greater than 30 m. (4 ) For three-span continuous girder railway
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bridge with relatively low pier height, the damper has a noticeably better vibration reduction effect than the lock-up device.

Key words: continuous girder railway bridge; vibration reduction effect; dynamic time history analysis; damper; lock-up

device
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