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Study on influence of ground vibration when train passing through
urban rail transit viaduct

TANG Jiyi', LIN Ping’
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Ltd., Ningbo, 315101, China)

Absract: In order to explore the vibration characteristics and vibration transmission characteristics
when the train passing through the viaduct of urban rail transit, taking an urban rail transit viaduct as
the research object, the vibration test is carried out at different distances from the pier. The test results
are analyzed in frequency domain. Then, the 1/3 octave are analyzed by using linear weighting and Z
weighting, and the transmission characteristics of vibration under characteristic frequency are analyzed
when two weights are adopted respectively. Finally, the transmission characteristics of equivalent
continuous Z vibration level are analyzed. The results show that when the train passes through the
urban rail transit viaduct, the vibration acceleration of the ground is mainly distributed in the 0~200Hz
frequency range, and the peak value of vibration acceleration is mainly distributed in the frequency
range of 60~80Hz. Under the linear weighting, the global peak of the vibration acceleration level of the
ground appears at the frequency of 63Hz, and the local peak appears at the frequency of 4Hz. Under
the Z weighting, the global peak value of the vibration acceleration level of the ground appears in the
range of 50~63Hz, and the local peak values appear at the frequency of 4Hz. With the increase of the
distance from the center line of the track, the acceleration level of the ground vibration decreases with
the increase of the distance from the center of the pier to the ground, and the attenuation rate decreases
with the increase of the distance from the center line of the track.
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Fig.1 Layout of measuring points
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Fig.2 Frequency spectrum of vibration acceleration
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Fig.3 1/3 octave vibration acceleration curve (linear weighting)
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Tab.1 Vibration acceleration level of 1/3 octave center
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Fig.4 1/3 octave vibration acceleration curve (Z weighting)
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Fig.5 Characteristic of vibration transmission under
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Fig.6 Characteristic of vibration transmission under
characteristic frequency (Z weighting)
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Fig.7 Transmission characteristics of equivalent continuous Z
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Tab.3 Vibration acceleration level when different trains

passing through (linear weighting) ( B84: dB)

ik Zl ) 73 74
1 90.82 86.95 80.73 77.44
2 94.73 86.30 81.34 77.91
3 91.62 85.26 80.75 77.24
4 93.28 87.02 80.15 77.64
5 93.29 85.66 80.36 74.39
6 92.12 84.38 81.13 75.65
SEIIE 92.65 85.93 80.74 76.71
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Tab.4 Vibration acceleration level when different trains
passing through (Z weighting) ( 4. dB)

Ik Z1 72 73 74
1 72.71 67.33 62.94 59.41
2 76.13 71.50 61.99 59.49
3 90.67 84.78 70.60 68.44
4 92.35 85.53 70.07 68.80
5 73.73 66.81 61.47 56.39
6 73.42 65.11 61.71 57.65
A 79.84 73.51 64.80 61.70
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