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Fig.1 70X 7—2ADEN (FH#X)

Schematic view of cross arm pipe (Manual operation).
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Schematic view of rock extensonmeter.
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Outline of the measurement of internal deformations
with a low frequency electromagnetic wave.
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Structure of a wireless pore water pressure transducer.
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Electromagnetic field emitted by a small loop current.
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Sensor installation.
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Relationship between the displacements of internal deformation sensor and the voltage ratios.
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Relationship between the voltages of power supply and the voltage ratios.
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A Study On The Measurement Of Internal Soil Deformation
by A Low Frequency Electromagnetic \Wave

ASANO Isamu, HAYASHIDA Yoichi, MASUKAWA Susumu,
TAGASHIRA Hidekazu and TOHMETSUKA Ryoichi

Summary

The aim of this research is to explore a method for measuring internal deformations by the field strength of a low
frequency electromagnetic wave. Some experimental tests were conducted to investigate the basic characteristics of the
low frequency electromagnetic wave in the air.

The results are as follows: (1) It is possible to obtain the deformation data at a 15m transmission distance, but it is
impossible to measure over 20m transmission distances. The reason why we could not obtain the data were probably
caused by noise factor at receiving points. The error of deformation measurements at a 15m transmission distance is ap-
proximately 3-4cm.

(2) In order to keep the deformation error within = 10mm at a 15m transmission distance, the sensor displace-
ments in direction orthogonal to the transmission axis must be within * 10mm, and the sensor rotations must be within
+3.5%

In conclusion, since the accuracy of this method is not higher than conventional system and the installation condi-
tions are very severe, it is very difficult to apply the proposed measurement method to the field measurement with the
present specifications. But we think that there are some possibilities left for the proposed method because the method can
be used for the short transmission distance, for example, laboratory model tests. We plan more study about the applica-
tion of a low frequency electromagnetic wave for the field measurement in future.

Keywords : Measurement of internal deformation, A low frequency electromagnetic wave, Wireless transmission



