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Diagnosis and Evaluation Method of Track Periodic Geometric Irregularity

LIU Jinzhao

( Infrastructure Inspection Center of China Academy of Railway Sciences, Beijing 100081 , China)

Abstract Combining with continuous multi-wave for describing bogie hunting instability and generalized energy
method ,some new diagnosis and evaluation methods were proposed for track periodic geometric irregularities. T he
maximum values and the minimum values of continuous intervals through zero points were used to diagnose periodic
geometric irregularities and the high pass filter ( HPF) was applied to conduct the filter processing of geometric
irregularity signals for preventing the effect of deviations and tendencies on diagnosis results, the sensitive wavelength
was introduced to reflect the fundamental waves of periodic geometric irregularities and the generalized energy index
was proposed to evaluate periodic geometric irregularity status,and the energy weight coefficients are key parameters
in calculating the generalized energy index and could be acquired after the normalization of the amplification
coefficients produced by both a simultaneous model and linear regression model. Compared to the traditional
standard deviation index of track geometric irregularity ,the new generalized energy index has a stronger correlation
with standard deviation of vehicle dynamic response and avoids the scale mismatches between vehicle dynamic
response and track irregularity energy of input systems under non-sensitive wavelengths, the models and methods
were verified by measured track irregularities data and vehicle acceleration data of irregularity experiments
preinstalled in Beijing —Shanghai high speed railway line. The results showed that the new diagnosis methods can
accurately and effectively detect periodic geometric irregularities distributed in random signals, well evaluate the
periodic geometry irregularity status and reflect that influences of the new diagnosis methods on vehicle dynamic
responses changes with speed.

Key words Track periodic geometric irregularity; Generalized energy index; Track quality index; Energy weight

coefficient; Sensitive frequency
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