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An outline of the wireless transmission with low frequency
electromagnetic wave
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Layout of the transmitting and receiving coil and magnetic field lines
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Schematic view of experimental equipment (in field)
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Schematic of testing system for influence of reinforcing bar on
receiving voltage
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Table6 FFAHEHERORE T — 2
Experimental conditions for the influence of reinforcing bar
= - %A 25 . e
A H ot TP aawo | aqn | e | TP gy | KRS
WEET | BREALE
MR1_1 [ i)
MRL 2 | I A VORERRRE EAE B 10m
MR1 PR L ZEEE — () 0~12
MRL3 | opgtg s~ 5 AT i) = )13 6
MR1 4 AT i}
vRo | MREL | s mak iz L, " AT 7 5,10, 6
MR2_2 FEERE A2 2 TR i 20, 50m
[E&d s
# i & 8T E L —
VRS <, Bmor Es A i 10m $13 o 50
EEZIWEDZE 47 i (F5E) ¢ 25 200
BEEALZARD
PAT [}

10, 20, 30, 50m BE) S HEHAFELET HIREICBIT S
WG HEE L ZEELEOMRE KD 72, MR3 TIXELIFE,
A OR SVZEBELIG 2 5BV THEE L 72,
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Receiving voltage for some layouts of reinforcing bar
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Relationship between the transmission distance and the
receiving voltage (for the influence of reinforcing bar)

Fig. 16 T80 (Bt ¢ 13, ¢ 25, L=50cm)
View of effect test for reinforcing bar
(diameter ¢ 13, 25mm, length=50cm)
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Schematic of testing system for influence of hoop iron on receiving voltage
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Experimental conditions for the influence of hoop iron
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Relationship between the hoop spacing and the receiving voltage
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Relationship between the transmission distance and the
receiving voltage (Under influence of hoop iron)
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Schematic of testing system for the reinforcing bar closing to the
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Layout of reinforcing bar
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Symbol of the test cases.
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Relationship between L and the receiving voltage (front)
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Relationship between L and the receiving voltage (along side)
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Relationship between L and the receiving voltage (traverse)
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Eddy currents produced on the surface of the reinforcing bar
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Arrangement of bar and layout of atransmitting coil
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Relationship between the transmission distance and the receiving
voltage (orthogonal to axis of hoop)
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Relationship between the transmission distance and the receiving
voltage (Setting in the direction of hoop axis)
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Estimation of maximum transmission distance
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Effects of Concrete and Reinforcing Bar on The Wireless Transmission
With Low Frequency Electromagnetic Wave

ASANO Isamu, MASUKAWA Susumu, TAGASHIRA Hidekazu and HAYASHIDA Yoichi

Summary

We have developed wireless transducers using a low frequency electromagnetic wave to measure pore water
pressure in fill dams. We call them “Wireless Pore Water Pressure Transducers’. This transducer is available to use
Structural Health Monitoring (SHM) in reinforced concrete structures because it has no wire cables and it is easy
to make the size smaller. However, few studies have been carried out on the communication characteristic of a low
frequency electromagnetic wave through reinforced concrete. The aim of this paper isto investigate the communication
characteristic of a low frequency electromagnetic wave through reinforced concrete. Some experimental tests were
conducted to investigate the effects of concrete and reinforcing bar on the wireless transmission. (1) The attenuation
characteristics of alow frequency electromagnetic wave in air. (2) The attenuation effects of electromagnetic waves
by reinforcing bar. (3) The attenuation characteristics of alow frequency electromagnetic wave in reinforced concrete
specimens.

The results are as follows:

(1) The received voltage changes by arranging the transmission coil. When the both axes of the transmission and
receiving coil are corresponding, the received voltage becomes maximum. When two axes are orthogonal, the
received voltage becomes minimum.

(2) The effect of main reinforcing bar on the attenuation of the low frequency electromagnetic wave is small.

(3) The hoop attenuates the low-frequency electromagnetic wave when the axis of the transmission coil is
corresponding to the axis of hoop axis.

(4) The low frequency electromagnetic wave attenuates when the reinforcing bar exists within about 3cm by the
transmission coil.

(5) The communication examination was done by setting up the transmission coil in a cylindrical test piece
of 60cm in the diameter, steel ratio 1.5%. As a result, it was confirmed a wireless transducer using a low
frequency electromagnetic wave was capable of communicating in reinforced concrete structure by the
distance of 30-40m.

In conclusion, it was confirmed a wireless communication using a low frequency electromagnetic wave was to

communicate in reinforced concrete structure.
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