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Research on an Anti-Collision Warning Method for Excavator Operations Near
Pipelines Based on Integrated Positioning and GIS

HONG Aihua, ZHOU Jun, SHI Xiangyi, LI Zeming
Wuxi China Resources Gas Co., Ltd.

Abstract: The safety of underground pipelines faces severe challenges during urban construction. Traditional
protection methods relying on drawings and manual markings are inefficient and prone to significant errors.
To address the pipeline anti-collision requirements in construction scenarios such as “bottled gas to piped gas”
conversions in old residential areas, road expansions, and new real estate developments, this paper designed a
real-time high-precision automatic warning system to prevent pipeline damage during excavation. By integrating
GNSS, IMU, and a GIS monitoring system, the spatial coordinates of the excavator bucket tip were collected and
analyzed in real time against a pre-established three-dimensional pipeline map database. The Euclidean distance to
the nearest pipeline was calculated, and safety thresholds were set according to gas transmission and distribution
pipeline control requirements and minimum protection zones. The system simultaneously activated local audible
and visual alarms and remote hierarchical warnings. The effectiveness of the system was tested in both simulated
and actual construction areas of Wuxi China Resources Gas Co., Ltd. Experimental data show that the system
achieves sub-meter positioning accuracy within 0.5 m, with an alarm response delay of less than 200 ms. It
accurately triggers alarms when the excavator enters warning and danger zones, with both false alarm and missed
alarm rates below 5%, significantly outperforming traditional manual warnings. This paper validates the feasibility
and efficiency of the integrated positioning and GIS analysis method in the field of construction machinery safety
monitoring. The system provides a digital and real-time solution for underground pipeline protection, offering
significant practical value for enhancing construction safety and reducing economic losses and social risks.
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Discussion on Implementation Standards in Urban Gas Safety Inspection Work

FAN Jiaxiang!, TAN Zheyu?, ZHANG Zhen?, DONG Shantong!, CHANG Shan'
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Abstract: Starting from the common technical and management issues encountered in gas safety inspection

work, this paper used the spirit of the rule of law and national policies as the guiding principle. Combining the actual
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