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Abstract

Regarding the dynamic performance issues of vibration-reducing bearings for 400 km/h high-
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speed railway bridges, based on the dynamic theory of railway large-scale system, a dynamic inter-
action model of high-speed train-track-bearing/bridge is established. The vertical reaction force
reduction rate at the pier top is proposed as the evaluation index for bearing vibration reduction
performance to assess the performance of vibration-reducing bearings for 400 km/h bridges. The
results show that vibration-reducing bearings do not function across the entire vibration frequency
spectrum; they amplify vibrations below 40 Hz and reduce vibrations above 40 Hz. For piers with
heights of 10 m, 15 m, and 20 m, in the 40-63 Hz frequency band, the 10 m pier exhibits the optimal
vibration reduction effect, with the vertical reaction force reduction rate at the pier top reaching up
to 29.3%. In the 80 Hz and above frequency band, the 20 m pier demonstrates the optimal vibration
reduction effect, with the vertical reaction force reduction rate at the pier top reaching up to 31.5%.
The research findings can guide the dynamic design of vibration-reducing bearings for high-speed
railways.
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Figure 1. Dynamic interaction model of vehicle-track-
bearing/bridge System
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Figure 2. Field test
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Figure 3. Comparison of response waveforms between test and simulation results
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Figure 4. Comparison of variation laws of measured and calculated results with velocity
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Figure 6. Bridge displacement response time-history curve
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Figure 8. Vertical support reaction force response at pier top
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Figure 9. Vertical support reaction force at pier top (300 km/h)
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Figure 10. Spectral distribution of vertical support reaction force at pier top and its reduction rate (300 km/h)
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Figure 11. Vertical support reaction force at pier top (400 km/h)
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Figure 13. Vertical support reaction force at pier top (300 km/h)
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Figure 14. Vertical support reaction force at pier top (400 km/h)
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