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Development of Structural Health Monitoring using Optical Fiber

M !
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Abstract: Structural health monitoring systems have been researched and developed to ascertain the health of artificial structures such

as bridges and dangerous terrains that are prone to bedrock collapse. Optical fiber sensor systems are particularly suitable for this

purpose because their sensor units require no power supplies and they are immune to the effects of electromagnetic induction.

Authors have proposed the multi-point installation of fiber Bragg gratings (FBGs) with different Bragg wavelengths and FBGs with

the same Bragg wavelength at equally spaced positions along an optical fiber, and have constructed real-time measurement system

performed by using an optical switch to multiplex multiple channels.
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Figure 1. Basic layout
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Figure 3. Experimental setup
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(a) Channel A—C

Figure 4.
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Monitoring screenshot
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Figure 5. Real-time measurement results for channel C



1556.5 — g
o ° A31
o s 5 FBGas, |
o © FBGps;
m@@
@ ]
@
@O
foadal
10 s 20

Time t [h]
(a) FBGs with the Bragg reflection wavelength of 1555nm
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(b) FBGs with the Bragg reflection wavelength of 1550nm

Figure 6. 24-hour measurement results
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