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Coupled Vibration and Structural Noise Analysis of
Steel Plate Combined with Continuous Girder Axle

XING Zhan', HUANG Xinbo', CHEN Zhiyuan', LIN Yusen'’

(1. School of Civil Engineering, Shijiazhuang Tiedao University, Shijiazhuang 050043, China;
2. Key Laboratory of the Ministry of Education for Road and Railway Engineering Safety Assurance,
Shijiazhuang Tiedao University, Shijiazhuang 050043, China)

Abstract:In order to investigate the vibration noise of the steel plate bonded girder bridge, this
paper establishes a vehicle-rail-bridge coupled dynamic analysis model to obtain the dynamic response of
the train and the bridge, and then solves this dynamic response as the acoustic boundary conditions to
obtain the structural noise radiation of the steel plate bonded girder bridge, and investigates the noise
radiation impact parameters. The study shows that when the train crosses the bridge, the structural dis-
placement of the bridge shows periodic changes, and the vertical acceleration of each measurement point
is larger than the lateral acceleration. The structural noise of the whole bridge shows attenuation in the
whole frequency band, and the attenuation rate of the high frequency band is faster than the low fre-
quency band. When the speed increases, the overall sound pressure level of each field point gradually
becomes larger, and when the speed increases from 200 km/h to 260 km/h. The rise of the sound pres-
sure level of each field point is the overall sound pressure level increases significantly in two-way traffic,
but there is no significant change in the ratio of the contribution of each plate to the peak sound pressure
level; with plate ribs. The contribution of the top plate to the sound pressure level is greater than that of
the upper flange plate, and the opposite is true when there are no plate ribs. The addition of plate ribs
can optimize the local structure, but the overall noise reduction effect is general. The spacing between
the plate ribs of this bridge should be about 5.2 m.

Key words: steel plate combined with continuous girder bridge; vehicle-rail bridge coupling vibra-

tion; structural noise; noise reduction



