The Journal of Engineering Geology, Vol.17, No.l, March, 2007, pp. 41-47

guslE 523 U 23K HRM S S4 I}

Zntl** . Makoto Nishigaki?
A AALATY A B A A A
2Okayamat] s} E=-3-8}s}

Infiltration Characteristics of Tracer Wetting Front
through Effective Pores of Unsaturated Soil

Man-Tl Kim'* and Makoto Nishigaki’

'Geological & Environmental Hazards Division, KIGAM
*Dept. of Civil Engineering, Okayama University, Okayama, Japan

Aol 9% AA M BAN BRF AF 2 ) SHS Hhde] FE T H8E Vg FYoRRE ot
9 5 ook ARee] S HEUE AdY FRTAE FA FAYToL Wra YL AR YT 3
Aoz N WAS WHAUY. & Ars BaU AR 4 sa) A &9 WT U A% e

] =

T AR olgsld ANATAZL FARA. oF A FRLEYRDA FIARYL AL, 0|5

g Ag0] BEHsl AFE AsHe Ao GETIRS Aokl FEEIEE LS $3E ¥l zx*xu

WP L e R4 S AR ASE QN0 e Bs oSty Sadad. U 9
830 39 S8l wARE AR5 AT o DR WIEE AR 84 S D A

AR 71@&4 %l%on o} §88 Ao

Fa0] 2, A%, BEA, NVLEY F44, FLTIE

Geotechnical phenomena such as landslide, groundwater recharge and groundwater fluctuation due to rainfall can
be explain to use a dielectric response and infiltration variation by the movement of a wetting front in the subsur-
face. The infiltration of a wetting front is infiltrating to the connected pores which are distributed in unsaturated
soil. In this study we carried out to laboratory experiment of a vertical infiltration column test using ethanol mix-
ing tracer which has same the specific gravity of water. All physical values are detected to use a variation of dielec-
tric constant and calculated to use a dielectric mixing model and tracer test medel. This dielectric method measured
by each dielectric constant of geological soil porous materials should be offer the geotechnical information and use-
ful a field monitoring technique for detecting the variations of the volumettic water content and the wetting front,
which are insignificant the key parameter to understanding the landslide by rainfall.
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Fig. 1. Responses of dielectric constant due to variation of ethanol concentrations.
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Table 1. Property of dielectric constant measured on
vertical infiltration test.
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Probe No. € g n n,

P ep
Probe 1 32.88 17.69 0.410 0.320
Probe 2 29.96 14.31 0.371 0.330
Probe 3 27.52 13.08 0.338 0.305
Probe 4 27.70 13.44 0.341 0.301
Probe 5 28.74 13.58 0.354 0.320
Probe 6 28.81 13.95 0.355 0313
Average 29.27 14.34 0.362 0.315

Remark: g (initial dielectric constant), g,(final dielectric
constant), n(porosity), m,(effective porosity), (calculated
values using dielectric mixing models)
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Fig. 3. Variations of dielectric constant of real part at each
measurement probe.
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Fig. 4. Variations of diclectric constant of real part at
probe_in and probe_out due to ethanol mixing tracer.
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Fig. 5. Breakthrough curve of ethanol mixing tracer from
dielectric response.
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