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Abstract:  
Bridge structures for high-speed trains are exposed to significant dynamic loading during the 
train passage. The main source of bridge resonance are the repetitive axle loads moving with 
critical speeds, which are transferred through the vehicle wheels to the structure, rail 
irregularities, and wheel hunting oscillations. In general, in a state of resonance the load 
bearing capacity of railway bridge structures is satisfied, however, the admissible bridge 
deck acceleration is exceeded. Large bridge deck accelerations may lead to ballast instability 
and to train derailment, and thus, it is often the limiting factor in the dynamic design of 
railway bridges.  
Bridge, subsoil, track, and high-speed train represent an uncertain interacting dynamic 
system of high complexity with, in general, time-dependent system matrices. Thus, full 
reliability assessment of this system can only be conducted efficiently in an interdisciplinary 
approach, bringing together the disciplines of structural mechanics, engineering 
mathematics, and high performance computing. This contribution provides a summary on 
modeling issues of uncertain bridge-train interaction, its efficient simulation, and an outline 
of pros and cons of different strategies is provided.  
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