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New evaluation method of the depth and the diameter of a reinforcing steel bar using the pulsed magnetization
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For the evaluation of reinforcing steel bar, we often use an electromagnetic induction method,electromagnetic
radiation radar and a self-potential method which is a non-destructive testing. A new method of evaluating diameter
and depth of the reinforcing steel bar is proposed in this paper.
steel bar based on the new method. The internal reinforcing steel bar will be magnetized from the surface of concrete
by the pulsed magnetization method. The spatial distribution of the magnetic flux density on the surface of the
concrete will be measured, and the position of the reinforcing steel bar will be detected from the distribution shape.
The depth of the reinforcing steel bar can be easily calculated by the spatial distribution of the magnetic flux density.
The diameter of the reinforcing steel bar will be detected from the magnetic flux density. We have already confirmed
that the technique position, depth and diameter of a reinforcing steel bar through basic experiments.
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Fig. 1 Method to evaluate the depth of a reinforcing

steel bar
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Fig.2 Experimental setup for pulsed magnetization
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Table 1  Specification of magnetizer EMRRICER D O IR d BENTALEBIC CREREE %
Power supply Iphase AC200V, 20A WEL, ZORREBEDSATH LRFEOMTE - 125
Output voltage 50V~1500v WS EHEE Ule, HEE SNBSS IES LB
Output maximum 20kA at Magnetizing =
current 7kA at Demagnetizing CD %%%Eﬁ% — I/, 93‘ ‘—@(Eba)@:fﬂxﬁ %?E/:E [/7:_0 /4'\7:’%
. BRa@ L TG ONS VRS « BERHE DRI EL M
Capacitor 2000pF - o
R 5, EFRIL, SONSVIES d%E 100mm & LT
Table 2 Specification of coil fr7e-7z,
Inside diameter 40mm 4 SEER§EER . EE
Outside diameter 82mm
- o 4.1 FBERER L SRR OB
Wire diameter ¢1l.5mm - G GREADIBAECD
Number of turns 690 turns PV REREC I B EREIE b o L R
'3‘5&2%&5@ Eg'f?ﬁ é—_) Flg‘ 4 t_/jqd‘o s g /f /V@)L\@Bﬁ
p 1000mm Ny R, A=tV ERGTHIE L, Bt
140mm Reinforcing steel bar Coil I3, FREEE 1500V, =7 78 2000uF TH Y,
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(¢c) Z-direction B,
Fig. 6 Magnetic flux density distribution by the
reinforcing steel bar 8mm.
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Fig. 7 Magnetic flux density distribution by the
reinforcing steel bar ¢ 12mm.
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Fig. 8 Magnetic flux density distribution along the Y axis
(at X=500mm)
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Fig. 9 Estimated depth of the reinforcing steel bar
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Fig. 12 Relation between maximum magnetic flux density

B and depth of reinforcing steel bars
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