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Periodically supported beam subjected to a moving load is often used for modeling the
railway dynamics and analytical solutions have been developed for such modeling [1], [2].
More complex models can be constructed by including supports with damping or non-
linear stiffness elements. This study deals with the dynamical modeling of non-ballasted
railways, especially railways in tunnels. The model is developed as a dynamical system
of multi-degree of freedom. Under the periodic assumption on the reaction force of the
supports, the equation of motion for a periodically supported beam subjected to a moving
load has been written. Then the Fourier transform has been used to solve this equation
in case of damped supports. Analytical solutions have been established for the motion of
the wheel and rail and also for the reaction force of the supports. The analytical solutions
have been compared with in situ experimental measurements. The comparison shows
that the theoretical results agree well with the measured results if damped supports are
included in the model.
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