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Electromagnetic Method (TEM) has been widely used in various fields.
To reduce the influence of the transition process, conventional
selection of antenna for the transient electromagnetic method is to
select critical damping antenna as far as possible. Inspired by the
principle of the seismic geophone, the process of seismic geophone
collecting vibration signal essentially is the process of vibration
attenuation converting into electromagnetic oscillation damping,
meanwhile, the process of electromagnetic wave acquisition by an
underdamped transient electromagnetic receiver essentially is the
process of the electromagnetic oscillation attenuation, both of them
are receive induced voltage signal. Therefore, the collection principle
of the underdamped center loop is the same as that of the seismometer.
In this paper, the underdamped center loop is used to study the
transient electromagnetic effect in the detection of concrete structure,
and the effect is compared with using overdamped antenna. It was
concluded that the underdamped antenna under the characteristic
condition of detection structure has strong ability, and abnormal
high discernibility, and fitting seismic wave map shows that it is
easy to distinguish abnormal body shape. The device will uncover
new application direction of TEM in the detection of concrete
structure.
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Fig. 1 Principle of transient electromagnetic method
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Fig.2  The receiving coil equivalent circuit
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Fig.3 Power supply (a) power failure (b) induced

electromotive force damping process
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Fig.4  Oscillating energy dissipation curve
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Fig.5 Underdamping center loop and device

(a) Underdamping center loop; (b)Transmission

receiving device with a measuring wheel.
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Fig. 11 Induction voltage wave density
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Fig.6 Comparison of underdamped and overdamped
induction voltage curves
(a) Underdamped induction voltage curve;

(b) Overdamped induction voltage curve.
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Fig. 12 Simulating seismogram
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Fig.7 Test site layout
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Fig. 13  The measuring line passes through the iron
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Fig. 10  Induction voltage waveform curve
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Fig.8 The apparent resistivity comparation of underdamped and overdamped center loop

(a) Underdamped center loop; (b) Overdamped center loop.
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Fig.9 The apparent resistivity comparation of underdamped and overdamped center loop

(a) Underdamped center loop; (b) Overdamped center loop.
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Fig. 14 Apparent resistivity spectrum of concrete beam plate

(a) Underdamped center loop; (b) Overdamped center loop.
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