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Research on Key Technologies for Underwater Inspection of Gas Pipeline River-

Crossing Sections

Zhang Ruowen, Kong Youjian, Lu Siyu (Shenyang Branch, China National Pipeline Group, Storage &
Transportation Technology Development Co., Ltd., Shenyang Liaoning 110167, China)

Abstract: River-crossing sections are the most critical and vulnerable parts of gas pipeline projects. Influenced by
factors such as water flow scouring, sediment deposition, and underwater corrosion, pipelines face safety risks including
suspension, exposute, corrosion, and mechanical damage. This paper systematically studies the key technologies for
underwater inspection of river-crossing sections, including underwater robot-integrated inspection systems, high-precision
pipeline positioning and burial depth measurement, 2D/3D sonat imaging, and ultrasonic wall thickness measurement
monitoring techniques. For piggable and unpiggable pipelines, intelligent pigs and modular recoverable robotic in-line
inspection solutions are proposed. In addition, multibeam bathymetry and hydrodynamic simulations are combined to

analyze riverbed evolution and pipeline exposure risks.
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