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Fig. 1 Layout of pipeline leakage detection system
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Tab.1 Modal characteristics after decomposition

under three working conditions
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Fig.2 Modal components decomposed

under 50 Hz condition 2
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Research on Leakage Detection of Water Supply Pipeline Based on VMD
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Hebei University of Engineering, Handan 056038, China; 2. Hebei Key Laboratory of Intelligent
Water Conservancy, Handan 056038, China)

Abstract: Water supply pipeline leakage will not only cause economic losses, but also bring security risks. The detec-
tion of water supply pipeline leakage has always been the focus of industry research. The variational mode decomposition
(VMD) method was used to analyze the water hammer pressure fluctuation signal caused by active valve closing. By ex-
tracting the characteristic parameters of the mode, the support vector machine (SVM) classification model was used to
train and test the five feature combinations for detecting pipeline leakage. The results show that the VMD method can ef-
fectively separate the useful signal components in the pressure fluctuation signal and reduce the noise interference. The
accuracy of the SVM classification model combining modal frequency and energy ratio in the experimental pipeline and the
real pipeline network is 96. 12% and 92. 26 % , respectively. The results verify that the analysis of pressure fluctuation by
VMD can effectively identify pipeline leakage and reduce detection cost.

Key words: leakage detection; variational mode decomposition; closure valve water hammer; water supply pipeline;
support vector machine
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Numerical Investigation of Deformation in

Shaft Construction Using Mechanical Approach

LU Shao-zhuang,CHEN Ying-jie, RONG Ming
(College of Hydraulic and Civil Engineering, Xinjiang Agricultural University, Urumqi 830052, China)

Abstract: To address the difficulty in predicting shaft settlement during mechanical excavation-affected by multiple
factors such as soil excavation, groundwater level variation, and stratum disturbance, taking a shaft based on mechanical
methods as an example, this study proposes a fluid-solid coupling simulation method based on finite element analysis.
The settlement generated by mechanical shaft construction was simulated and further compared with an excavation case
study. The results show that the maximum vertical displacement occurs at the outer edge of the ring beam, located at the
interface between the triaxial mixing pile reinforcement zone and the surrounding soil, with a magnitude of 6.9 mm. The
maximum horizontal displacement of the deep soil layer appears at a depth of 17 m. shifting 11. 66 mm toward the shaft
interior. The simulated data showed consistent variation trends with the monitoring data, with a maximum displacement
deviation of 8.5%. This study clarifies the detailed application procedure of mechanical-method shaft settlement simula-
tion and provides a new approach for calculating settlement behavior during mechanical shaft construction.

Key words: mechanical method; shaft; deformation; numerical analysis



