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Abstract: A broken wire detection system of prestressed concrete cylinder pipe (PCCP) pipeline
combined with phase-sensitive optical time domain reflectometry (®-OTDR) and Mach-Zehnder in-

terferometer (MZI) which reduced the amount of data computation by 40% through inducing opti-
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mized in-phase quadrature (1Q) demodulation algorithm was designed. The results of the experiment

showed 20 kHz frequency response and == 2 m spatial positioning error over 20 km long fiber for single-

end measurement which indicated the system could position broken wire incidents along long distance

and distinguish characteristic frequencies of vibration incidents. The proposed method provided a reli-

able technical means for online structure health detection with full lifecycle coverage of PCCP pipeline.

Key words: prestressed concrete cylinder pipe (PCCP) ; phase-sensitive optical time domain re-

flectometry (®-OTDR) ; Mach-Zehnder interferometer (MZI) ; broken wire detection
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Fig.1 Acoustic signal of broken wire
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Fig.10 Broken wire simulation device
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Fig.11 Layout of the optical fiber on the plate
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Fig.13 Location information of the sphere drop
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