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Prediction of Vibration Response and Comfort Analysis of the Metro Superstructure:
Taking Nanjing Metro Line 1 Parking Maintenance Depot Complex Building

Residential Project as an Example

WEI Xiaobin, GUO Jianxiang, SUN Zhenghua
(Jiangsu Testing Center for Quality of Construction Engineering Co. » Ltd. . Nanjing 210033, China;
Architecture Science and Technology Research Institute Co. , Ltd. » Nanjing 210008, China)

Abstract: A residential building under construction on top of a garage section of an underground metro line one in Nanjing is taken as the
research object, exploring the impact of vibration from the metro entering and exiting the garage on the overlying building. Through field
testing and numerical simulation, the vibration response of the under-construction building under different working conditions and the limit
range of indoor vibration acceleration are predicted. The simulation results show that by using the bottom acceleration method to input the
vibration of the measured track and concrete columns into the computational model, the three-directional displacement changes of the under-
construction building can be obtained, and the structural vulnerable locations and early warning analysis can be conducted to determine the
building’s safety. Through simulating eight working conditions, the acceleration response effective values and acceleration levels at the center
frequencies of one-third octave bands within the frequency range of 1~80 Hz for each building floor are calculated, obtaining the specific
coordinates of areas with significant impact on residential comfort. The research results have reference significance for structural damping and
improving comfort.

Keywords: metro; vibration response; numerical simulation; building structure; degree of comfort; bottom acceleration
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