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Identification of Track Irregularity by Frequency-Domain Transfer Function
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 Abstract An algorithm for identifying track irregularities ajong the railway is presented. A baseline
frequency-domain transfer function based on the equivalent SISO(Single Input Single Output) model is defined at the
intact condition between the measured track geometry of the ground displacement and the acceleration measured at

a location in a train. The pre-defined transfer function at the intact condition is used inversely to predict track
geometry in time with the currently measured acceleration at the same location in a train. The predicted track geometry

is compared in time with that of the baseline values at the intact condition. The difference between them is calculated

as an error in time and used to identify the track irregularities. An frregularity index is proposed as the ratio between

¢ the moving variance of the error at the current inspection and that at the intact condition. A 3D numerical simulation
study has been carried out with a train model to verify the validity of the presented algorithm. In the analysis fo

- the simulation, the track geometry has been considered as the displacement boundary condition varying in time.

- Keywords : frequency-domain transfer function, equivalent SISO model, track irregularities, irregularity index
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Fig. 1. 3D train model for the simulation study
Table 1. Mechanical properties of the train model
Car Bogie Axle
Mass (kg) 26000 3050 2000
Stiffness (kN/m) 170 11000
Damper (kN-sec/m) 0 0
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