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Research on Train-induced Vibration Response and Secondary
Structure-borne Noise—Based on a 400 km/h High-speed

Railway Passing beneath a Residential Area
FENG Dubei ZENG Qinghua CHEN Yiting LIU Fangbo
(China Railway Eryuan Engineering Group Co. , Lid. , Chengdu 610031, China)

Abstract: The Second Chengdu-Chongqging High-speed Railway is designed to pass beneath a residential area at
400 km/h. There is no previous case for reference currently. For this reason, we established a 3D train-track-tunnel-
ground-building interactive model to study the train-induced vibration and secondary structure-borne noise at burial
depths of 10 m, 20 m, 30 m, and 40 m and gave the recommended burial depth that meets the vibration and acoustic
comfort standards for the Second Chengdu-Chongqing High-speed Railway to pass beneath the residential area. The study
results indicate that; (1) When trains travel at 400 km/h beneath the residential area, the buildings vibrate at a
frequency of 30 ~50 Hz, dominant frequency 40.0 Hz. (2) As the burial depth of the tunnel increases, the train-
induced vibration response and secondary structure-borne noise attenuate. (3) When the burial depth of the tunnel is
deeper than 40 m, the train-induced vibration and secondary structure-borne noise can meet the requirements specified
in the Standard for Limit and Measuring Method of Building Vibration and Secondary Noise Caused by Urban Rail
Transport (JGJ/T 170 —=2009). (4) The burial depth of the second Chengdu-Chongqing High-speed Railway is thus

suggested to be deeper than 40 m when passing beneath the residential area.
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