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Research on underground Cable Protection
based on ground vibration signal detection
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[ Abstract] With the rapid development of urban construction, the external damage of underground cable lines has also increased
dramatically. This paper proposes a protection method to prevent the crushing of underground cables based on the detection of
vibration signals. Analyzed the seismic wave generation principle and propagation law, studied the characteristics of ground vibration
signals generated by moving targets such as pedestrians, vehicles, and construction machinery. Using the method of zero—crossing
statistical analysis to identify and design moving targets such as pedestrians, vehicles, and construction machinery The principle of
suitable threshold selection was established, an experimental platform for vibration signal collection and processing based on NI was
built, vibration data collection was completed, the effectiveness of the zero — crossing statistical analysis method for target
identification was verified, and an underground cable protection warning system was integrated. The detection of the construction
machinery entering the protection range is realized, and the purpose of protecting the underground cable is achieved.
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Fig. 1 Sequence of seismic wave propagation
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Tab. 1 Sensor parameters
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Fig. 2 Actual collection scene
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Fig. 3 Pedestrian signal waveform
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Fig. 4 Vehicle signal waveform

ko
0.05
0.04
0.03
0.02

s 0.01

= -0.01
-0.02
-0.03
-0.04
-0.05

0 400 800 1200 1 600 2 000 2 400
]
B 5 FIHIES REE
Fig. 5 Signal waveform of pile driving machine
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Tab. 2 Statistics of zero crossings for different targets
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Fig. 6 Complete system module
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Fig. 7 Control circuit board
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