BE5LEFAMA # +

8 AN ST 7 N N

FANREES HEREE2739%5

FENREOBRSM FE164% 3H25H

FAREOEMG BARRIFHERMER - BEL 2T AREEK

(CEALFRRIEE 4 455 1 T’HAZY)
AR DOER A Study on the determination of effective porosity of
porous media using Frequency Domain Reflectometry system

(FDR {ER W e SHLUE AR T OB MR ORI E H 51 B3 2 HF5E)
mXEAEZR AR OWE W HR BN gh R 46 B2

Definite experiment methods of study about porosity and effective porosity of porous media
which is responsible for real mass transportation were not introduced until now. Hereupon, in this
research, for measurement of porosity and effective porosity that exerts a lot of influences on mass
transportation of porous media, applied permittivity methods such as Frequency Domain
Reflectometry (FDR) and Frequency Domain Reflectometry with Vector Network Analyzer (FDR-V)
systems were introduced and attempted measurement under saturated and unsaturated porous media.
To measure these parameters, this study proposed the dielectric mixing models that mix dielectric
constant of porous media that is consisted of various geological materials. The main objectives of this
study were to measure the porosity and effective porosity of saturated unsaturated porous media by
permittivity methods and to develop a permittivity tracer experimental method about possibility of
groundwater logging by permittivity method.

The results of a series of laboratory permittivity experiment were presented. The results of
saturated porous media show that measured extents of porosity and effective porosity by permittivity
methods are ranging in extent similar measured results in two kinds of experiments. Especially, the
range of measured effective porosity in this experiment was measured that exist in about 85 ~ 93 %
about porosity. On the other hands, in these experiment results of unsaturated soils, the range of
effective porosity could be confirmed ranging in about 65 ~ 85 % about initial porosity. Finally, in the
tracer experiments for groundwater logging, the result also shows that application possibility of
permittivity method can be measured enough concentration change by flowing of water about each
soil layer using EML than saline water experiment. Consequently, in order to measure the physical
parameters of various porous media, this permittivity method as FDR system can be estimated to

significant information of surface and subsurface.
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