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Detection Method for Leakage Position of Prefabricated Pipe Gallery
Assembly Joints Based on Cyclic Frequency Characteristics

CAO Haiming’
(China Nuclear Huachen Construction Engineering Co.,Ltd., Xi‘an 712000, China)

Abstract The leakage issue at assembly joints of prefabricated pipe galleries poses a serious threat to their
safety and stability, making efficient and accurate leakage detection a pressing need. This paper proposes a
leakage location detection method for assembly splicing nodes in prefabricated pipe galleries based on cyclic
frequency characteristics. First, ultrasonic technology is employed to collect pulse reflection signals from the
nodes and determine their positions. Second, the cyclic spectral density of the node pulse reflection signal is
established, from which the cyclic frequency characteristics are extracted. The principal component analysis
method is introduced to reduce the dimensionality of the features, thereby improving feature accuracy.
Finally, the quantum swordfish algorithm is used to optimize the LSTM network, and the reduced cyclic
frequency characteristics are input into the optimized network to achieve leakage location detection at the
assembly joints of the prefabricated pipe gallery. Experimental results demonstrate that the proposed method
achieves high accuracy in feature extraction, leakage detection, and node localization.
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Fig.1  Ultrasonic positioning principle
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