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Study on Early Warning of Landslide in Inclined Thick Layer Based

on Fiber Optic Stress Sensing

FENG Xuelian
( Department of Railway Signal and Communication, Baotou Railway Vocational and Technical College,

Inner Mongolia 014060, China)

Abstract: In the past, instrumental observation method was used to warn landslide phenomena, only for nor-
mal mountain warning, ignoring inclined thick mountain warning, and the observation period was long and not real-
time due to the need to process observation data artificially. Based on the optical fiber stress sensor, an early warn-
ing of the slope thick layer landslide. is given. After analyzing the principle of optical fiber stress sensor, the early
warning system of inclined thick mountain landslide is designed. To solve the safety factor of each point in inclined
thick mountain, the lower safety factor is used as the setting point of the optical fiber stress sensor; the optical fiber
stress sensor based on optical time domain reflectometer is used to send the optical fiber detection signal through the
optical fiber coupler to the tunable optical fiber filter, which changes the grating wavelength of the optical fiber de-
tection signal and transmits it to the photoelectric converter. When the grating wavelength of the fiber detection sig-
nal coincides with the projection wavelength of the tunable filter, the device obtains the maximum intensity signal
and transmits it to the A/D converter to collect the signal ; the collected digital signal is sent to the field programma-
ble gate array for calculation and processing, and the result is sent to the PC display terminal; the early warning
module is based on the results of digital signal processing. Effective early warning should be carried out before in-
clined thick mountain landslides. The simulation results show that the system can accurately warn the specific location
of inclined thick-seated landslides, and the average warning time is only 52. 5 Ms.

Key words: fiber optic stress sensing; tilt thick layer; landslides; early warning; research; light time domain

reflector



