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Monitoring of urban gas pipeline excavation construction
based on ®—OTDR and forward interference fusion sensing
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Abstract: This paper presents a monitoring scheme for excavation-induced disturbance of urban gas pipelines in the Hengqin
Guangdong-Macao Deep Cooperation Zone, based on the fusion of phase-sensitive optical time-domain reflectometry(®-OTDR )
and forward interference sensing. The two sensing mechanisms are synergistically combined to enhance measurement precision
and anti-interference capability. A complete monitoring system integrating optical transmission, signal processing, and server
platforms was established. Field experiments were carried out under typical construction scenarios, including excavator earth-
moving, excavator pneumatic breaker operation, and manual excavation, to extract and analyze vibration signal features from
different disturbance sources. Experimental results demonstrate that the system offers strong real-time performance, wide cov-
erage, and robust anti-interference capability. This study validates the feasibility of fiber-optic fusion sensing technology for
monitoring excavation disturbances in urban gas pipeline infrastructure.
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