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Abstract: Real-time, long-term, and accurate monitoring of rail damage in key sections of 400 km/h and above ultra-
high-speed railway is critical to ensure the safe operation of trains. Traditional high-speed railway sensing instruments are
difficult to be directly applied to the detection of high-frequency vibration characteristics of ultra-high-speed railways of
400 km/h and above due to difficulties in field deployment and poor anti-electromagnetic interference ability. At
present, the fiber Bragg grating (FBG) sensing technology can realize multi-point distribution measurement because a
single fiber can cross-construct the fiber grating grid. At the same time, its unique wavelength demodulation is conducive
to improving the sensing sensitivity and signal anti-interference, which is very suitable for monitoring the high-frequency
vibration characteristics of rail damage in ultra-high-speed railways. Based on this, the FBG sensor is used to monitor
rail damage in this paper. Firstly, the rail is subjected to an indoor dynamic loading test, and FBG sensors are used to
collect strain and acceleration data of normal and damaged parts of the rail respectively. Then, based on the convolution
neural network, the rail damage detection training is carried out on the collected data, and its accuracy is verified. The

results show that the technology of FBG sensor can provide an effective solution for rail damage monitoring and
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deployment for 400 km/h and above the ultra-high-speed railway.

Key words: fiber Bragg grating; high-speed railway; sensor; rail; damage identification
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