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Three-Dimensional Advanced Geological Prediction Technology for
Tunnel Seismic Wave Method and Its Application

Sun Zhitao, Lou Guochong, Man Lingcong

(School of Civil Engineering, Shijiazhuang Tiedao University, Shijiazhuang 050043, China)

Abstract: Long-distance advanced geological prediction is the key step in the construction of new
tunnels. At present, the long-distance seismic wave method advanced detection technology adopted in
the world has a single way to collect data, and it also has poor engineering adaptability, low work effi-
ciency and poor forecasting effect. In short, this paper proposed a three-dimensional geological predic-
tion technology based on the theory of seismic wave fluctuation and combined with the tunnel construc-
tion space , establishing a three-dimensional prediction observation system for tunnels which was applied
into practical engineering selecting the hammering method as the excitation method, and these technolo-
gies provided technical support for the safe construction of tunnels, subways and other projects.

Key words: seismic wave method;three-dimensional geological prediction;tunnel
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DFB Fiber Laser for High—resolution Acoustic Emission

Detection Technique Based on Beat Frequency Interrogation
Jia Qing', Ma Huaixiang', Zhang Wentao’, Huang Wenzhu®

(1. School of Mechanical Engineering, Shijiazhuang Tiedao University, Shijiazhuang 050043, China;
2. Semiconductor Institute, Chinese Academy of Sciences, Beijing 100083, China)

Abstract: A compact detection system based on distributed feedback (DFB) fiber laser using beat frequency
interrogation was proposed, the detection system can reach a high strain resolution of 6. 4X107° ye. And the
dynamic range of the demodulation system can reach 400 MHz. The strain resolution of DFB beat frequency de-
modulation technique based on fiber laser is higher than that based on matched grating, linear filter and arrayed
waveguide grating filter. The dynamic range is greater than the phase-shifted fiber Bragg grating intensity de-
modulation technique based on tunable laser and the fiber laser phase demodulation technique based on fiber in-
terferometer. The two lasers of the whole system beat frequency each other to get the beat frequency signal.
Then the signal acquisition and processing system based on virtual instrument developed by the Research Group
is processed. Data are collected by a high sampling rate data acquisition card, and the spectrum of beat frequency
signal is obtained by signal analysis based on LLabVIEW software system. The bandwidth of beat frequency sig-
nal is obtained from the spectrum diagram, and the strain resolution of the demodulation system is obtained ac-
cording to the relationship between wavelength and frequency, the sensitivity of DFB fiber laser. The dynamic
range of the demodulation system is obtained according to the sampling rate of NI data acquisition card, and the
strain resolution is improved by the time-frequency analysis method of short-time Fourier transform. The acous-
tic emission detection technique based on beat frequency demodulation of DFB fiber laser can detect high frequen-
cy acoustic emission signals caused by wear or fracture with high strain resolution.

Key words: distributed feedback fiber laser;demodulation; beat frequency; LabVIEW; time-frequen-

cy analysis;acoustic emission



