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Estimation Two-dimensional Temperature Distribution on Rail Cross Section and its

Bending Moment by Thermal Analysis

OFumihiro URAKAWA,

Tsutomu Watanabe, (Railway Technical Research Institute)

In order to understand bending moment of rail caused by thermal stress, we calculate temperature

distribution on rail cross section under average weather conditions in summer using an analysis model,
which we have newly developed. As a result, under the condition that the sunlight and the rail are orthogonal

to each other at 14:00, the vertical temperature difference was 3.6 °C between the center of the top surface

and the center of the bottom surface; the horizontal temperature difference 0.3 °C between the both sides of

rail head, and the horizontal temperature difference 1.4 °C between the both sides of rail base. For this

temperature distribution, we confirmed that the vertical bending moment was equivalent to about 10% and

the horizontal bending moment was equivalent to about 2% compared to the bending moment due to the

passage of the freight train.
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