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Abstract

Underground pipelines are a supporting system to ensure the daily operation and sustainable de-
velopment of the city, and provide an indispensable life guarantee for the city. However, due to the
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lack of basic data during the construction of urban roads, pipeline damage accidents frequently oc-
cur. Therefore, in order to detect potential pipelines and directions in underground space quickly,
accurately and effectively, the towed and high-resolution transient electromagnetic system were ap-
plied to the detection of urban underground pipelines in this paper. Taking an example of under-
ground sewage metal pipeline survey in Guangming District, Shenzhen, the working principle of
transient electromagnetic method, data acquisition equipment and inversion processing method
are introduced. The inversion result of the transient electromagnetic method and the seismic scat-
tering result are compared and analyzed, and the detection result of the transient electromagnetic
method is verified in combination with the actual field conditions. Through the above case, it can be
concluded that the towed and high-resolution transient electromagnetic system has the advan-
tages of high efficiency, high resolution and strong anti-interference ability in the urban under-
ground pipeline survey, and can adapt to the complex urban working environment. The research
work in this paper provides more efficient methods and techniques.
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Figure 1. The “smoke ring effect” of transient electromagnetic fields
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Figure 2. High-resolution towed transient electromagnetic detection system
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Figure 3. Layout of the field survey line of the transient electromagnetic method
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Figure 4. The multi-channel map of transient electromagnetic method. (a) L1; (b) L2
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Figure 5. The resistivity profile map of the transient electromagnetic method. (a) L1; (b) L2
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Figure 6. Distribution map of seismic scattering wave velocity
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