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A Research on Rail Crack Initiation Life Prediction Models Based on
Critical Plane Method

Wang Shaofeng, Xu Yude, Zhou Yu, Li Haifeng
(School of Transportation Engineering, Tongji University, Shanghai 201804, China)

Abstract: Many relevant prediction models are studied based on the critical plane method, which is commonly
used in prediction of rail crack initiation. But the crack initiation life span of the prediction result is shorter than
that of site observation. The result of theoretical analysis shows that creep force, especially the longitudinal
creep force and spin creep forces, plays an important role in crack initiation prediction models. Full sliding state
is an important reason why the predicted result is shorter than the result of actual observations. In addition, the
thermal stress generated by friction includes tensile residual stress, change of contact stress caused by irregulari-
ty, the impact of the rail materials and inclusion, the selection criteria in crack initiation stage, and the impact of
the wear, which should be considered in RCF cracks initiation life prediction.

Key words:rail; crack initiation life; critical plane; prediction model; creep force



