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Background

ÅCorrugation induces pronounced 
dynamic loading

ÅCommon on small radius curves

ÅControlled by rail grinding

ÅLarge potential benefits from a 
prediction tool
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Reference curve

Reference curve in Stockholm metro
between Alvik and Stora mossen

Bombardier C20



Measured roughness
Six months after grinding

Spectral analysis of low rail

Presence of corrugation at approximate 
wavelengths of 5 cm and 10 cm



Vehicle model
Vehicle model mimicking the C 20 metro train 
obtained from Bombardier Transportation



Wheelset structural 
flexibility



Model scheme

Generate 
initial rail

Run dynamic 
simulation

Re-evaluate 
contacts

Evaluate 
global wear

End of 
simulation?
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Rail 
geometry

Simpack 
solver

Matlab



Contact re - evaluation

Geometry, 
velocities 
and forces

True rail 
geometry

New position 
of wheel

New local 
contact 

properties

Accumulated 
wear



Curving behaviour
Contact forces



Roughness using flexible 
wheelsets

Rigid
Rigid

Rigid



Friction dependence


