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Research on Multi — Physics Field Coupling Inversion Technique

in the Geophysical Exploration of Urban Underground Pipeline

LIU Guangyong *
(Fujian Quanzhou Survey and Design Institute Co. , Ltd, Quanzhou 362012)

Abstract: The lack of detection accuracy of urban underground pipelines restricts the safe operation and
maintenance of municipal facilities and the development of underground space. Aiming at the problem of
multi-source interference in complex urban environment, this paper proposes a coupled inversion technology
that integrates the data of multiple physical fields, such as electromagnetic field, gravitational field and
seismic wave field. By establishing a joint constraint model of multiple physical fields and an adaptive
regularization inversion algorithm, the limitation of traditional single physical field detection is solved.
Engineering verification shows that this method can achieve the technical indicators of buried depth
identification accuracy of +0.1m and horizontal positioning error of +0.2m, which improves the horizontal
positioning accuracy by 40% , compared with the traditional single physical field detection method. It has
significant advantages in the identification of non-metal pipes with diameter < 300mm, and has better
suppression effect on power cable interference within Sm. The research results provide a new technical path
for high-precision urban underground pipeline survey and old pipe network repair, and its multi-source data
fusion framework could promote the digital governance of urban underground space.

Key words: urban underground pipeline geophysical exploration; multi-physical field coupling; inversion

technology; detection accuracy
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