Advances in Geosciences HiERF} 2T Y, 2019, 9(4), 218-229 Hans i
Published Online April 2019 in Hans. http://www.hanspub.org/journal/ag
https://doi.org/10.12677/ag.2019.94025

Transient Electromagnetic Structure Radar
Research

Ying Ye12, Zijian Ye3, Chengping Zhang3

1Beijing Municipal Engineering Research Institute, Beijing

2Beijing Key Laboratory of Underground Engineering Construction Prediction & Precaution, Beijing
3Key Laboratory of Urban Underground Engineering under the Ministry of Education,

Beijing Jiaotong University, Beijing

Email: yeying.bjsz@163.com

Received: Apr. 4™, 2019; accepted: Apr. 17", 2019; published: Apr. 24", 2019

Abstract

Concrete structure disease can be detected mainly by using ground penetrating radar now. The cor-
ing hole should be fit in a few important parts. Due to the limitation of high frequency geological ra-
dar penetration capability, reinforced concrete structure has the clusters of steel. There are many
problems in the detection of concrete structure diseases and causes. The principle of tem is first
used in Transient Electromagnetic method. The second field of the transient electromagnetic me-
thod is used to distinguish the high frequency primary field of the geological radar, using under-
damping response central loops unit and the total period apparent resistivity calculation and the
seismic wave spectrum processing and display techniques. The transient electromagnetic structure
radar was developed successfully, and the comparison of the different concrete structures with the
US radar SIR-30E and Italy IDS-RIS radar is in detection of concrete structures. The characteristics
and types of apparent resistivity of concrete structural diseases were summarized. The feasibility of
using apparent resistivity to detect the structural diseases of concrete is presented. A new applica-
tion of tem in concrete structure detection is introduced for Transient Electromagnetic method.
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Figure 1. Lateral structure of tunnel lining
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Table 1. Physical parameters related to the concrete structure
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Figure 2. Transient schematic diagram of nonmagnetic and magnetic properties
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Figure 3. Tem acquisition principle
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Figure 4. Transient electromagnetic structure radar
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Table 2. Transient electromagnetic structure radar technical index
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Figure 5. The receiving coil equivalent circuit
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Figure 6. The induction electromotive force underdamping and overdamping process
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Figure 7. The oscillation of underdamping
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Figure 8. Undamped center loop device
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Figure 9. Simulating seismogram
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Figure 10. Tunnel segment apparent resistivity wave density map

& 10. HEE R R EERKEEE

3.4. PMERIER R

TER W48 HUBA B IR BRAF BT 1 ML RR A8 R e I, 70 A B AR ML P 11 e R AR S R LI 12,
SHL I 13, R EINEEL A 14, BB EZE T RS . 450575 AR SHHR9].

Figure 11. Induction voltage waveform curve
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Figure 12. Induction voltage wave density
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Figure 13. Induction voltage contour map
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Figure 14. Induction voltage wave density and contour map
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Figure 17. Italy IDS-RIS (900M) radar spectrum
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Figure 18. TER radar apparent resistivity spectrum
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