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Signal Characteristics of Multi—coil Probe for the Test of Reinforcement
Embedded in Concrete
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Abstract This study suggests a rebar detection technique for simultaneous detection of size and cover of
embedded reinforcement in concrete. The structure of the probe made in this study is somewhat different
from commercial ones. This probe has three sensing coils. Rebar size and cover depth can be evaluated by
detecting and analyzing the signal from them. Amplitude and phase variation of each coil in the probe was
investigated using an impedance analyzer and the loci of transfer functions of the coils were analyzed. The
locus of transfer function from the sensing coil positioned inside excitation coil was simple as well known, but
the others from the coils outside excitation coil were not so. Actual experiment on rebar detection was
performed with our probe and an eddy current test system for various rebar sizes and depths. The signal
shape according to variation of cover depths showed the same tendency with the transfer function loci
acquired by impedance analyzer. The different variation pattern of signal enabled to evaluate rebar size and
cover depth simultaneously.
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Fig. 1 Multi~coil probe composed of a pair of
exciting coil and three pair of sensing coils
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Fig. 2 Experimental system for measuring a gain
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Fig. 3 Normalized gain phase locus by impedance
analyzer
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Fig. 4 Voltage signals from sensing coils using an
eddy current test system according to lift-off
distance
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Table 1 Measured values from three sensing coils

Value of A Cail | Value of B Coil | Value of C Coil
1023 604 91

Table 2 Various cases that output voltages of A cail
indicating 1023 mV

Rebar Dia. | Distance(mm) | Value of A | Value of B| Value of C
10mm 51~52 | 1023~%43 | 604~568 | 91~%0
13mm 55~56 | 1026~960 | 575~545 | 156~158
16mm 56~57 | 1041~966 | 634~591 | 203~289
19mm 59~60 |1075~1010| 710~679 | 319~309
22mm 59~60 11087~1017| 708~678 | 376~37%
Z25mm 61~62 |1075~1009| 746~705 | 444~432
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