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Abstract

As China’s economic development imposes higher demands on railway transportation capacity, the
process of capacity expansion and transportation renovation for existing railways continues to ad-
vance. The increasing axle loads of trains have introduced new challenges to existing railway
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bridges, particularly in the form of bearing issues such as durability degradation, insufficient load-
bearing capacity, and functional failure. In most cases, bearing replacement is adopted to improve
the operational performance of heavy-haul railway bridges. This study focuses on a specific railway
bridge where the deteriorated plate rubber bearings were replaced with spherical steel bearings
using the jack-up method. A comparative analysis was conducted on parameters such as mid-span
transverse and vertical amplitudes and accelerations before and after the replacement to investi-
gate the impact of bearing defects on the operational performance of railway bridges. The results
indicate that the lateral restraint function of steel bearings is superior to that of plate rubber bear-
ings. After replacing the plate rubber bearings with steel bearings, the lateral displacement of the
bearings decreased, and the mid-span transverse amplitude and acceleration of the main girder
were reduced to varying degrees. However, the bearing replacement had minimal impact on verti-
cal dynamic parameters such as vertical amplitude and acceleration of the main girder.
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Figure 1. Span arrangement of the bridge
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Figure 2. Cracking of plate rubber bearing
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Figure 3. Exposure of steel sheet inside the plate rubber bearing
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Figure 4. Shear overrun of plate rubber bearing
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Table 1. Bridge span test content
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Figure 5. Layout of experimental measuring points
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Table 2. Test vehicle statistics
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Figure 6. Relationship between transverse amplitude and time at midspan before and after bearing replacement
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Figure 7. Relationship between transverse acceleration at midspan and time before and after bearing replacement
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Figure 8. Relationship between lateral displacement and time of support before and after bearing replacement
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Figure 9. Relationship between vertical amplitude and time at midspan before and after bearing replacement
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Figure 10. Relationship between vertical acceleration at midspan and time before and after bearing replacement
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Figure 11. Relationship between vertical displacement and time of support before and after bearing replacement
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