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Research on Temperature Force Identification of
CWR Track Based on Vehicle-Induced Vibration Response

Ma Chao'?, An Zixu’, Zhang Xiaodong’

(1. Key Laboratory of Roads and Railway Engineering Safety Control of Ministry of Education,
Shijiazhuang Tiedao University, Shijiazhuang 050043, China;
2. School of Civil Engineering, Shijiazhuang Tiedao University, Shijiazhuang 050043, China)

Abstract; Excessive temperature force of CWR (Continuously Welded Rail) will lead to rail expan-
sion or broken rail. So real-time monitoring of rail temperature force is needed on site. The acceleration
of rail vibration caused by moving vehicle under the action of temperature force was taken as the research
object, and a new method for reverse identification of rail temperature force was proposed by fitting the
characteristic indicators of temperature force with multiple regression algorithm. Through Hilbert
Huang Transform of the rail vibration acceleration signal caused by moving vehicle under the tempera-
ture force, the variance of HHT time-frequency gray histogram and the instantaneous amplitude rate of
marginal spectrum in 1 300~1 500 Hz were obtained to serve as the characteristic indices of temperature
force. Then, the two indicators were input to compare the rail temperature force identification error
through the regression model and gray model. The results show that the greater the temperature force
on the rail, the smaller the relative error of the identification results. The average identification error of
temperature force identified by the multiple regression algorithm is 3. 24 %, which is 3.54% lower than
that of the gray prediction model. The results might provide reference for real-time monitoring of rail
temperature force on site.

Key words: CWR; temperature force; vehicle induced vibration; Hilbert-Huang Transform; regres-

sion analysis



