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Research on the Integrated Method of Internal and External Operations in Urban Underground
Pipeline Surveying and Mapping
Chen Xiaoxie
Hefei HeRan China Resources Gas Co., Ltd.

[Abstract] With the increasing complexity and management difficulty of urban underground pipelines,
traditional manual surveying methods are no longer able to meet the demand due to low efficiency and high
risks. This article focuses on the integrated technology of urban underground pipeline surveying and mapping,
aiming to improve the accuracy, timeliness, and management efficiency of pipeline data. Research has pointed
out that current pipeline surveying faces problems such as data loss, inconsistent standards, lack of data sharing
platforms, and insufficient maintenance in the later stage, leading to frequent construction accidents and
hindered planning. In response to this, the paper systematically elaborates on the core process of integrated
internal and external technology: by fully collecting existing data, establishing a high—precision control
network; In the field exploration stage, geophysical instruments are used in combination with well opening
surveys, and PDA is used to digitally record pipeline attributes and spatial positions ( replacing traditional paper
sketches ) , in conjunction with RTK and total station for accurate coordinate measurement; The internal
business relies on computer technology to process data, automatically construct pipeline connection relationships
and create maps for storage, achieving full process digitization. The key to this technology lies in eliminating
barriers to internal and external information transmission, ensuring real—time and consistent data collection,
processing, and storage. Finally, the study emphasizes the need to strengthen data quality inspection, establish
unified standards, improve dynamic update mechanisms, and promote the construction of resource sharing
platforms to fully leverage the effectiveness of integrated technology and provide a solid data foundation for
scientific management and safe operation and maintenance of underground spaces in smart cities.
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