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Analysis of vibration characteristics of multistory buildings under
the influence of viaduct of urban rail transit
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Abstract: In order to explore the vibration characteristics of multi storied buildings along the urban rail
transit, a 4 story building beside the urban rail transit viaduct of a city is taken as the research object,
and vibration tests are performed on each floor simultaneously.Then the vibration characteristics of each
floor are analyzed by using linear weighting and Z weighting method, and the two weighting modes
are analyzed respectively for the transmission characteristics of vibration under characteristic frequency.
Finally, the finite element analysis software ABAQUS is used to establish the model and modal analysis
is carried out and the cause of building vibration peak appearing on the 4th floor is found out.The results
show that under the linear weighting and Z weighting, the global peak values of the 4 floors all appear in
the 50~63Hz frequency range; during the propagation of vibration from the 1st floor to the 4th floor, the
vibration acceleration levels of the center frequency of 50Hz and 63Hz frequency decreases at first and
then increases and it reaches the minimum at the 2nd floor and reaches the maximum at the 4 floor.Modal
analysis shows that when the train passes and when the frequency is 63Hz, the 4th floor resonance
occurs, so the vibration is the most obvious.
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Tab.1 1/3 octave vibration acceleration level

(linear weighting) (BA7: dB)

TOEE o 2w s 4k
8 48.03 46.81 45.04 46.68
10 49.03 47.81 46.04 47.68
12.5 50.03 48.81 47.04 48.68
16 51.03 49.81 48.04 49.68
20 56.87 54.42 53.36 55.40
25 58.58 56.03 55.03 57.10
31.5 64.59 58.68 60.48 65.06
40 67.72 61.13 63.93 69.52
50 71.21 64.96 68.90 76.09
63 69.57 65.24 71.45 77.07
80 66.29 58.74 65.53 69.97
100 60.93 55.13 59.52 60.19
125 56.25 58.92 63.40 64.22
160 52.15 55.53 60.74 60.98
200 49.93 55.58 57.94 57.27
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Fig.3 1/3 octave vibration acceleration level (linear weighting)
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Tab.2 1/3 octave vibration acceleration level /dB

(Z weighting) (¥A7. dB)

TOEE w2 3w e
16 48.75 47.53 45.76 47.40
20 52.94 50.49 49.43 51.47
25 52.78 50.23 49.23 51.30
31.5 56.73 50.82 52.62 57.20
40 57.67 51.08 53.88 59.47
50 59.02 52.77 56.71 63.90
63 54.96 50.63 56.84 62.46
80 48.73 41.18 47.97 52.41
100 39.89 34.09 38.48 39.15
125 30.90 33.57 38.05 38.87
160 21.24 24.62 29.83 30.07
200 13.55 19.20 21.55 20.89
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Fig.4 1/3 octave vibration acceleration level (Z weighting)
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Tab.3 Total vibration level extremum

(linear weighting) (H#fz: dB)

Ik 1 ¥ 2 ¥ 3% 4 ¥
1 70.72 64.98 74.86 81.07

2 70.42 66.52 76.62 80.28

3 72.10 67.07 77.62 81.29

4 70.63 65.68 75.45 82.54

5 69.03 63.96 74.48 80.45

6 70.01 65.65 78.03 81.10
EHE 70.49 65.64 76.18 81.12

R4 RNEERSARE (Z340)

Tab.4 Total vibration level extremum

(Z weighting) (#f7. dB)
K/ 1 4% 2 1% 3B 4 1%
1 60.17 55.71 62.33 68.47
2 60.15 56.78 64.10 67.54
3 60.00 56.12 64.43 68.20
4 60.37 56.37 63.18 69.72
5 58.74 54.68 62.27 67.77
6 59.58 56.07 64.86 68.07
TIgE 59.83 55.95 63.53 68.30
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