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WAVE PROPAGATION ANALYSIS BY 3-D BEAM ELEMENTS
FOR AN INFINITE TRACK HAVING AXIALLY LOADED RAILS

Saki SHIMIZU, Kazuhisa ABE, Akira AIKAWA and Kazuhiro KORO

Wave modes propagating in rails subjected to an axial load due to temperature stress arec analyzed. An infinite
track consisting of rails and sleepers is modeled by 3-D Timoshenko beams. The Floquet theorem is applied to the
equation of motion of track sub-structure given by a repetitive unit. The wave dispersion analysis is then reduced to
an eigenvalue problem in terms of the axial load, the wave number and the frequency. Sensitivity of axial loads to the
wave number and frequency is investigated in the context of the dispersion analysis. Through those analyses, modes
which are suitable for evaluation of axial load and the influence of uncertainties in track modeling on these modes are

discussed.



