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Rail corrosion, especially in humid environments, accounts for around 20% of rail breaks in Japan. 
However, traditional methods for predicting the fatigue strength of corroded rails, such as using corrosion 
thickness and S-N curves, have limitations. The study involved collecting corroded rails, scanning their 
surface profiles, and applying finite element analysis to evaluate stress at breaking points. A new method 
using stress and stress gradients was proposed to predict the number of load cycles required for corroded 
rails to break in bending fatigue tests, with an estimated range of 0.5 to 2 times.


