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Multi Method Combination Detection Technology and Accuracy Control for High-density
Underground Pipeline Gathering Areas

DAI Changli
Shanghai Hongyuan Construction Engineering Technology Co., Ltd., Shanghai, 200000, China

Abstract: Old urban areas, commercial core areas, and municipal roads are densely populated areas with underground pipelines. Water
supply, electricity, gas, communication, and heating pipelines are interwoven vertically and horizontally, and metal and non-metal
pipelines coexist. Vehicle traffic, buildings, and various metal components can generate electromagnetic interference. Using only one
device to detect pipelines can easily lead to missed pipelines and incorrect judgments. The accuracy of plane position and burial depth
data is insufficient. To meet the practical needs of precise detection of underground pipelines in complex sites, a multi means
collaborative detection technology system is established, integrating the technical advantages of electromagnetic induction, geological
radar, inertial gyroscope, and pipeline tracing detection, and establishing a graded operation process of “census precision - scanning
filling review - verification correction”. The article summarizes the applicable conditions and error sources of various detection
methods, forming a full process quality control measure covering instrument calibration, field parameter optimization, multi-source
data integration, and on-site pit verification. Comparative experiments were conducted in densely populated areas of urban pipelines.
The measured results showed that compared to a single detection method, the combined technology reduced the average error of plane
positioning from 28.6mm to 8.3mm, the average error of burial depth from 32.1mm to 9.7mm, and the pipeline leakage rate from 17.4%
to 2.6%. This can improve the accuracy of pipeline detection and ensure the completeness and reliability of detection data.
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