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When a train moves across a bridge, more is going on beneath the surface than you might 

think. The answer lies in how rails and bridges share the forces from speeding trains, 

sudden braking and temperature shifts. In our thesis, we explored this hidden interaction 

and how improved modelling might support a more efficient bridge design. 

Sweden is investing heavily in railway 

infrastructure. But building strong railway 

bridges isn’t just about concrete and steel, 

it’s about understanding the invisible push 

and pull between rails and bridge decks. 

Misjudging this can lead to unnecessary 

costs, oversized structures or long-term 

issues. By studying how these forces 

behave and are modelled, we looked for 

ways to improve accuracy and efficiency, 

without compromising safety. 

Results showed that a linear model for 

vertical stiffness between track and bridge 

deck worked just as well as a bilinear one. 

The horizontal stiffness of the supports also 

proved crucial, lower values reduced both 

rail stress and horizontal reaction forces. 

Embankments shorter than 300 meters 

captured the key effects, meaning models 

don’t need to stretch across entire rail lines. 

And since the track absorbs much of the 

train’s force, even longer bridges may be 

suited for the simplified TBU method. 

We studied two railway bridges in Sweden: the existing bridge over Bryngeån and the planned 

one over Sege å. Both were analyzed using finite element modelling. For Bryngeån, we varied 

rail-to-deck stiffness, horizontal support stiffness, and embankment length to study their impact 

on force distribution. For Sege å, the focus was on track-bridge interaction based on the planned 

design. Below illustrates the deformed FE-models of the bridges across Bryngeå and Sege å.  

  

Before jumping to conclusions, we ran our ideas past a room full of experts in the field, just to 

see if they travelled well beyond our own stretch of bridge. We talked through what the models 

showed and how that matched up with what happens on real bridges. Some results sparked 

debate, others rang true. All in all, it added to the feeling that today’s rules might be more about 

playing it safe than building effective.  

We’re on track to something interesting. Through better understanding of the forces at play, 

modelling can become both simpler and more reliable. Our work adds to the growing toolbox 

for railway bridge design, pointing toward solutions that save time, materials and effort without 

compromising safety. 
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