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Vibration Impacts of Railway with Two-story Frame Structure

on Adjacent Buildings
CHEN Yiting FENG Dubei YANG Jizhong JIN Xuwei
(China Railway Eryuan Engineering Group Co. , Lid. , Chengdu 610031, China)
Abstract; This paper focuses on a railway section expansion scheme involving at-and-below-ground vertically-stacked
railway tracks, for which a 3D coupling dynamics model detailing the railways, ground, and buildings was established to
analyse the impacts of vibration caused by a train moving on the line at a design speed of 80 km/h on nearby buildings
of varying structures and forms along the line. The findings suggest that; (1) The vibration produced by simultaneous
operation of the upper and lower railway tracks incurred the greatest impact on the buildings, with the lower track
exerting a bigger impact. (2) For buildings at the same distance away from the center of the track, those that featured
masonry structures received greater impact from train-induced vibration than frame structures. Moreover, under the same
operating conditions, masonry-structured buildings were found to suffer from approx. 10.4 dB higher than their frame
counterparts on average in frequency-division maximum vibration level. (3) Frame-structured buildings were found to
transmit stronger vibration than their masonry counterparts along with the increase in story number. (4) Operation at the
expansion section showed that masonry buildings take greater ambient vibration than the limit value at nighttime; its
frequency-division maximum vibration level on the first-story floor slab was 5.4 ~12.1 dB higher than the limit value

under different operating conditions. These results can provide reference for the reconstruction and expansion of existing
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