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Application of distributed optical fiber in the monitoring

of cracks in concrete structures
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Abstract:In the application of distributed optical fiber structure health monitoring, quantitative analysis of
cracks is difficult. The effect of tensile, bending and folding on optical fiber and the influence degree of
various factors needs to be studied. In this paper, the influence of frequency shift on optical fiber angle is
tested and the effect of frequency shift caused by axial tension is compared. A new calculation formula
based on BOTDA distributed optical fiber sensing is proposed and applied to crack imaging of software.
The experimental results show that the change of the optical fiber angle has a great influence on the
experimental results after the crack is generated, and the fracture imaging is closer to the real situation
after taking the angle factor into account. Therefore, when using distributed optical fiber to monitor
concrete cracks, the angle should be taken into account.
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Fig. 5 Crack width-frequency shift diagram
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Fig.7 Proportion diagram of angle factor
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Fig. 8 Frequency shift diagram of crack location
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Table 1 Table of fracture measurement
ZLEEM 15 LEEQ i #18
150 18. 235 0.035
2 S 18.184 0.016
3T 21.172 0.028
4 S 21.175 0.025
5SfLE 24,221 0.021
6 v 24. 233 0.033
TSN E 27.189 0.011
8 S 27.167 0.033
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Fig. 11 Crack imaging process map
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