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Effectiveness of Vibration Reduction Measures
on Chengdu Urban Express
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Abstract: To evaluate the vibration reduction effect of urban express, similar sections with essentially the same line conditions
were studied. Different vibration reduction measures and corresponding common overall track bed sections were tested on-site
to study the vibration reduction effect of urban express vibration reduction measures. Through the time domain, frequency
domain, and one-third octave analysis of the measured data, the vibration reduction measures and maximum Z-vibration level
(VLzmax) of the ordinary section of the tunnel wall were obtained, and the vibration reduction effects of different vibration
reduction measures were compared. The vibration acceleration of the tunnel wall at the measuring point and the ground
vibration were analyzed in one-third of an octave to obtain the propagation attenuation of the vibration. The results show that
the three vibration reduction measures reduced vibration. The vibration reduction of the double-layer nonlinear vibration
reduction fastener was 7.3 dB; the vibration reduction was 16.2 dB for the vibration damping pad floating plate and 19.7 dB
for the steel spring floating plate.
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vibration reduction fastener; vibration damping pad floating plate; spring floating plate
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Table 3 Typical vibration source intensities of
Chengdu rail transit underground lines
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Figure 2 Typical time-domain curve of double-layer

nonlinear vibration reduction fastener
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Figure 3 Typical time-domain curve of ordinary

integral ballast bed
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Figure 4 Double-layer nonhnear fastener and ordinary
integral ballast bed, one-third octave
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Figure 7 One-third octave band between floating plate of
vibration damping pad and ordinary integral track bed
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Figure 9 Typical time-domain curve of ordinary
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Figure 10  Steel spring floating plate and ordinary integral
ballast bed, one-third octave

BN AR BRI RS T BE 1) VL gme N 44.7 dB, Y5 1E
TE RIS RE ) VL zomax N 62.0 dBo WHHIE PR IKIEF T3
F£9 103 kmv/h, AR EAR IS AT 4 139 kmv/he
T AR I A EE ARG , LA 4R T ik i B, i
ﬁﬁ*ﬁ%ﬁci@, TR AT EE B . @), %
PRI A EAE N 2.4 dB, 15 1F o5 5 38 18 PR s i

1252 315 5

124 URBAN RAPID RAIL TRANSIT

VL zmax A 64.4 dB, AN 537 BRI 19.7 dB.
25 LI, AR PR BAR SR W 4 TR,
F 4  FEIRHRE I BTRIRER
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Figure 13 One-third-octave curve of vibration damping pad
floating slab track bed and ordinary integral track bed
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Figure 14  One-third-octave curve of steel spring floating
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