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Study on Vibration Characteristics and Comfort of Integrated
Transportation Hub

CUI Cong-cong , LEI Xiao-yan , ZHANG Ling, ZHANG Han

( Engineering Research Center of Railway Environment Virbration and Noise, Ministry of Education,
East China Jiaotong University, Nanchang 330013, China)

Abstract : The integrated traffic hub station is a new type of building structures. Since the influence of train traveling
on the vibration of the buildings is a complicated process, there is no common method and standard for the analysis and
evaluation of the vibration comfort of the passenger stations. In this paper, the vibration characteristics and comfort of the
traffic hub station are studied. First of all, the relevant standards are collected and summarized and the evaluation criteria of
vibration standards in different countries are obtained. Then, the evaluation criteria suitable for the integrated hub stations
are selected. With the station structure of Nanchang West Station as an example, its modal analysis and harmonic response
analysis are done and the vibration responses of some key points in different stories of the station are extracted. Variations of
the displacement admittance, velocity admittance and acceleration admittance with frequencies are studied. The results show
that structure of the station is upper part flexible and lower part rigid. Its longitudinal stiffness is smaller than the transverse
and vertical stiffness. So, one should pay more attention to the longitudinal stability of the structure. Under the action of the
harmonic response load, vibration of the whole structure is the 1 Hz-20 Hz low frequency vibration. In the low frequency
vibration, the sensitive response frequencies are different for different stories of the structure. Finally, according to its natural
frequency, the comfort problem is studied, and the new vibration limit is obtained in reference to the Germany standard and
annoyance rate model. This work has provided a reference for comfort evaluation of integrated transport hub stations.

Key words : vibration and wave; integrated transportation hub; modal analysis; harmonic response analysis; dynamic
response; annoyance rate model; comfort evaluation
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