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Influence of movement of an object shadow
on distribution of rail neutral temperature
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Behavior of the rail neutral temperature due to the movement of an object shadow driven by diurnal motion
of the sun is discussed. For this purpose, theoretical solutions are derived for two simple track longitudinal
resistance models of the rigid plastic and the elastic models. A numerical method is also developed. Simu-
lation with this method consists of two problems, the rail thermal analysis considering the time variation of
both weather and solar radiation, and the mechanical analysis of rail tangential displacement considering the
nonlinear behavior of the track resistance. Based on these analyses, some fundamental characteristics of the

rail neutral temperature are investigated.
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Table 1 Parameters.

v (m/h) 5
Cp (J/km’)  3.93x10°
k  (m*h) 0.0458
h  (J/hkm?) 36000
fo  (N/m) 4167
uy (m) 0.001
a (°CH 12x 107
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Fig.3 Influence of track re-

sistance modeling.
analysis.
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Fig.4 Influence of nonlin-

earity in rail thermal



