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Fig. 1 Diagram of equivalent magnetic circuit and circuit

of micro-electronic current coupling effect
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New method for soil water detecting
based on micro-electronic current coupling effect

OU Chuan-jing', WEI Chang-fu', YAN Rong-tao', ZHU Ying’
(1. a. College of Civil Engineering and Architecture ; b. Guangxi Key Laboratory of New Energy and Building Energy Sav-
ing, Guilin University of Technology, Guilin 541004, China; 2. College of Information and Communication Engineering,

Beijing University of Posts and Telecommunications, Beijing 100876, China)

Abstract ; Soil water content is an important parameter in geotechnical engineering. In order to test this parame-
ter, the advantage and limitations of previous achievements about the method of water content detecting in soil
are analyzed and a new method of micro-electronic current coupling effect is proposed. Sensor and soil sample
measured are coupled together. A current of 100 MHz is applied to the sensor to produce AC magnetic field, so
that the electron in the soil samples measured is made with spin polarization movement at the same frequency.
Micro-electronic current comes from the spin polarization movement, and the strength of micro-electronic current
is closely related to the water contented in soil, and there is a linear relationship between the micro-electronic
current and the water content. The Yellow River silt and Guilin red clay are used in the test. The amount of wa-
ter absorption and water absorption rate are studied in soil of various mass and different levels of density. A cali-
bration of the sensor is made of the ring sample with known dry density and water content. The results show that
the new method is effective and can measure the water content of the ring samples and soil sample small to 0.3 g.

Key words: water content in soil ; micro-electronic current coupling effect; detecting method



