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Vibration and Noise Control of Short-Sleeper Monolithic Trackbed
in Metro Systems: Analysis and Mitigation

LIU Daotong, TAN Dazheng, HAN Zhaoxia, LIU Xin
(China Railway Design Corporation, Tianjin 300251)

Abstract: This study addresses public complaints regarding vibration and noise disturbances along an operational metro line
with short-sleeper monolithic trackbed. Field investigations and measurements were conducted at both the metro track and
sensitive receptor locations to analyze the root causes of these disturbances. Multiple mitigation measures were implemented,
including the replacement of vibration-damping fasteners, rail profile adjustment, and rail grinding. The performance of floating
rail fasteners was evaluated through vehicle-track coupling analysis and finite element modeling of the tunnel-soil-building
system. Post-modification measurements and resident surveys were performed to assess the effectiveness of the implemented
solutions. Results showed reductions in indoor vibration levels (VLzy,,) of 6.4 dB during daytime and 8.3 dB during nighttime
operations, while the equivalent sound pressure levels of structure-borne noise decreased by 1.36 dB(A) and 1.88 dB(A) for
daytime and nighttime periods, respectively. Resident feedback confirmed significant improvements in the vibration and noise
environment. This case study provides valuable insights for addressing similar vibration and noise issues in Chinese metro systems.
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Figure 1  Spatial distribution of monitoring points relative

to track alignment
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Figure 2 Track conditions prior to modification
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Figure 3  The situation of the vibration test
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Table 1 Measurement data at monitoring points before
track modification
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Figure 4 Frequency-divided vibration acceleration curves of the
tunnel wall and the interior of Monitoring Point 1 before renovation
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Figure 5 Schematic of vibration-damping fasteners
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Figure 6 Mechanical model of the vehicle-track system
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Figure 7 Finite element model of tunnel-stratum-building
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Figure 8 Load time history and frequency spectrum
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Figure 9 Calculation results of floating rail fasteners
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Figure 11  Comparison before and after vibration renovation
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