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AUC (Area under curve) K PEM LRI PERE . 3 0] 3K | K5 HE A ﬁ

F1_score 138 J7 403 (6) —(8) frw . AUC /& ROC ( Re-
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.. rp
Precision=———— (7)
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T W7 2235 ) 9T A 45 2R

2 e TH ) L Y Recall!% Precision/% F1_score/% AUC Accuracy!% FEI /s
SVM 75.0 75.6 74.1 0.893 75.0 0.06
KNN 60.7 70.2 58.2 0.695 60.7 0.16
ET 78.6 80.8 77.3 0.941 78.6 0.42
MLP 82.1 82.2 82.0 0.933 82.1 2.41
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MLP 92.9 94.2 92.8 0.986 92.9 0.91
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Intelligent identification and analysis of PCCP wire broken signal in

water diversion project using prototype testing

ZHANG Ye, YUAN Simin, LI Yanlong, WEN Lifeng, SI Zheng, SUN Kaiyu
( State Key Laboratory of Eco—hydraulics in Northwest Arid Region, Xi’ an University of Technology, Xi’an 710048, China)

Abstract: In water diversion projects, the breakage of steel wires can easily lead to structural and functional fail-
ure of Prestressed Concrete Cylinder Pipes (PCCP). This study aims to analyze signal characteristics and identify
the type of wire breakage using intelligent learning models. In the research, A prototype test for wire breakage was
conducted on an embedded PCCP with an inner diameter of 3.4 meters and a length of 5 meters. Real-time monito-
ring was carried out using a distributed optical fiber sensor to detect cutting wire, corrosion wire, and impact noise
signals. Based on Short—time Fourier Transform (STFT) and deep learning models, the wire breakage signals were
reconstructed. Finally, a wire breakage signal recognition model was established using a support vector machine.
Based on the reconstruction of signals using Inception—ResNet—v2, the lowest and highest accuracy of the wire
breakage recognition model are 92.9% and 100% , respectively. The effectiveness of the signal reconstruction was
also demonstrated using (—=SNE. This study has achieved effective recognition of wire breakage types by combining
different intelligent learning methods. It provides new methods for long—term wire breakage monitoring and early
warning analysis in PCCP operation.

Keywords: prestressed concrete cylinder pipes (PCCP) ; deep learning; knowledge transfer; short—time Fourier

transform; wire broken signal; intelligent identification
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