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Research on Full-Element Investigation of Drainage Pipe Network and Rapid Detection
Technology System for External Water Intrusion

Li Haoyang, Liu Chang, Shi Luxiao, Li Zhaohui, Liu Xuefei
MCC Jingcheng Engineering Technology Co., Ltd., China Beijing 100176

Abstract: With the continuous advancement of urbanization in China, urban drainage networks, as important municipal
infrastructure, directly affect urban water environment safety, flood control and drainage capacity, and the quality of livelihood
protection. A large number of old urban drainage networks in China were built long ago, with low construction standards
and delayed operation and maintenance, generally exhibiting prominent structural and functional defects, serious external
water intrusion, and lack of basic information. These issues have become key bottlenecks restricting urban water environment
management and high-quality development. Addressing the current pain points in inspecting old drainage networks, such as
incomplete basic information survey systems, low efficiency in tracing external water intrusion, and insufficient adaptability
of detection methods, this paper systematically constructs a full-element physical information survey system for drainage
networks based on current standards and engineering practice experience. The system covers four dimensions: spatial
topology, structural attributes, external environment, and operational status, specifying the survey content and technical
methods for each dimension. It clarifies the sources and water quality characteristics of seven types of typical external water
intrusions and establishes a "general survey — review — precise measurement" three-level rapid detection technical system,
achieving low-cost rapid identification and accurate tracing of abnormal external water intrusion points. The research results
can provide replicable technical procedures and practical references for the inspection, health assessment, and renewal of old
urban drainage networks.
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