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Abstract : A triple-layer continuously supported ballasted track model is built, and the kinematic equations of the rail,
sleeper and ballast are derived. The steady-state responses of the model under harmonic excitation are obtained in the
frequency domain. Then, the wheel/rail interaction model in the frequency domain is introduced, and the wheel/rail force is
solved based on the dynamic flexibility method. The dynamic performance of the ballasted track induced by track
irregularities is solved in frequency domain based on MATLAB programming. In the case study, the indexes of wheel/rail
force, force transmissibility, track components vibrations are employed to assess the effects of vibration reduction measures
such as adding elastic fasteners, laying soft baseplate under the sleepers, using composite sleepers, ballast mats and their
combinations. Results show that the vibration reduction measures can change the ballasted track’s natural frequency and
cause the complex variation of these indexes in different frequency ranges. Compared to the measure of adding elastic
fasteners, the soft baseplate under the sleepers and the ballast mats have a better comprehensive effect, while the composite
sleepers have limited vibration reduction effect.
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