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Research on mine collapse monitoring based on distributed
grating sensor network

ZHANG Yan-jun,JIA Bing-bing, HUANG Bao-kai,SU Yu-ling
(Institute of Information Science and Engineering, Yanshan University , Qinhuangdao 066004 , China )

Abstract: Aiming at mine collapse,we design a Fiber Bragg Grating( FBG) sensor network to monitoring the mine.
Firstly finite element analysis is made to the mine model to get the instable point in real-time. Then specially designed
FBG sensors are installed at the instable points of the mine. When an instable point of the mine is abnormal , the re-
flected grating center wavelength will change. According to the center shift of the reflected light,the security situation

of the mine can be well mastered. Experimental results show that the measurement accuracy of the FBG sensor can

reach £0.01%.
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main parameters of soil in mine tunnel

Tab. 1

E i SRR/ GPa HFSE | B/ (g em ™)
kb 28.95 0.23 2.721
eH 26.92 0.27 2.735
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Fig. 1 the finite model of diagram tunnel
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Fig.2 the total vertical displacement contours

Fig.3 the stress contours of y-axis direction
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Fig. 4 the elastic stress contours of y-axis direction
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Fig.5 Fiber Bragg Grating sensor structure
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Fig. 6 the reflected wavelength of the sensor at the room temperature

2011 Mar 13 14:30
13%1.060nm=-210.000 dbm V-Yn AFIX /BLK

™
S0z B:FIX /BLK
003 WRITE D
KRS RES:0.01 nm__SENS:NORM HLD _AUG: SMPL:AUTO
= \ e

- H H i

1549. 03 rm 1650.28 m 0.200m/D  1551.88nm
[FEEIEER [FEEERY EFY

PAT R IR A — B BT T B SR R
Fig.7 the reflected wavelength of the sensor under

a certain stress at the room temperature
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Fig.8 the reflected wavelength of the sensor under 51 C
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Fig.9 the reflected wavelength of the sensor

under a certain stress at 51 C
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Fig. 10 mine monitoring system diagram
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Fig. 11  the displacement of intermediate group

sensor and the displacement measuring instrument
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Fig. 12 the displacement of left group sensor

and the displacement measuring instrument
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Fig. 13

the displacement of right group sensor

the displacement measuring instrument
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Fig. 14

the displacement deviation of FBG sensor and

the displacement measuring instrument
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