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Theoretical study on an estimation method for mechanical condition of track
using rail lateral displacement data obtained with commercial trains
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In order to estimate the mechanical conditions of a track such as the rail
axial load and the ballast lateral stiffness, a track monitoring method utilizing the lateral rail
displacement measured by an instrument mounted on a commercial train is studied. For this purpose, a

mechanical relationship between the lateral rail deflection and the axial stress is derived. A 4th
order polynomial in which the coefficients of the 2nd and 4th order terms are described in terms of
the mechanical unknowns is then obtained. Through numerical experiments, the theoretical validity of
the method has been proved. Moreover, it has also been found that, at least, the relative rail
stress can be estimated to an elaborated track model which takes into account its mechanical
nonlinearity.
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