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Abstract

Urban road is an important part of urban infrastructure, GPR technology has been widely used
in urban road detection due to its advantages of nondestructive, fast, shallow and high resolu-
tion. Due to the limitation of penetrating capability of high frequency microwave geological ra-
dar, there are many problems in detecting urban road diseases and their causes. This paper uses
the principle of transient electromagnetic method for the first time, the secondary field of tran-
sient electromagnetic method which distinguishing the high frequency primary field of the
ground penetrating radar, the theory of shallow transient electromagnetic method, center loop
device, full time apparent resistivity calculation, radar spectrum image processing and working
device, etc. to develop transient electromagnetic road radar and compare with GPR in aspects of
underground pipeline detection and road disease detection. The application effect of shallow
transient electromagnetic method in urban road underground disease detection is verified by
engineering examples. The characteristics and types of apparent resistivity of urban road un-
derground diseases are summarized, and the feasibility of using apparent resistivity method to
detect road underground diseases is illustrated, which opens up a new application for TEM in
urban road detection.
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Figure 1. Underground pipelines of urban roads and surrounding geotechnical environment
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Figure 2. Theoretical curve of road disease simulation
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Table 2. Physical parameters related to road structure
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Figure 3. Transient electromagnetic road radar
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Table 3. Transient electromagnetic road radar technical index
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Figure 4. The receiving coil equivalent circuit
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Figure 5. The induction electromotive force underdamping and overdamping
process
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Figure 6. Critical damping central loop device
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Figure 7. The induced voltage curve obtained by the critical damping central loop device
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Figure 8. Apparent resistivity spectrum of underground pipeline in Beijing subway Pinganli Station
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Figure 9. Geological radar detection of reinforced concrete trench spectrum
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Figure 10. Image of apparent resistivity of reinforced concrete pipe trench detected by transient electromagnetic road radar
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Figure 11. On-site data collection around the National Cen-
ter for the Performing Arts
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Figure 12. TER radar L-5 apparent resistivity profile
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Figure 13. TER radar L-6 apparent resistivity profile
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Figure 14. TER apparent resistivity diagrams for the exploration of underground pipelines and loose body diseases

14. TER RN T &L SHAR AR E B4 F PR R AR ]

Figure 15. TER apparent resistivity profile interpretation of steel pipe, concrete pipe and loose body disease
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