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Measurement of Unsaturated Hydraulic Conductivity of Mixed Soil
—Wetting Process—

Koichi Miwa, Naohiko NANBA and Chiaki WAKAMATSU
(Laboratory of Water Control and Reclamation Engineering)
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Table 1. Physical properties of mixed soils
Sand Silt

Shirasu-mix Specific Water Liquid Plastic Clay

ratio  gravity content limit limit fraction fraction fraction
M (%) Gs W (%) WL(%) We(%) (%) (%) (%)
0 2.280 23.30 123 93 48 32 20
25 2.315 18.59 101 74 58 29 13
45 2.375 12.53 72 - 64 26 10
62 2.384 7.42 — - 69 23 8
83 2.403 4.78 — b 78 15 7
100 2.402 0.4 — - 80 13 7
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Table 2. Physical properties of speciments

Shirasu-mix Dry density  Void ratio

Porosity ~ Saturated hydraulic

N . s S o s R ) ratio conductivity
LIRALESETIUE, 7 REBAED ?S%LJTT M(%) od(g/aw) e n(%)  Ks(om /sec)
¥+, 80%LL ETHWHEEICL B, F -BMEIEEST o 0.574 297 4.8 1 5x104
10—30D L (3L E WVE X DOFPIBEE TH S & 25 0.651 2.55 71.8 3.5X107*
FT5aL AT -2k BRAPICHEZIS, BAL 45 0.734 2.23 69.0 4.0X107*
132 T RIBAENIBYLULETHWELICH S, 0L 62 0.806 1.96 66.2 5.0X107*
TORARDEA LI HEMEEE RT 2 Lic %5, 83 1.010 138 5.0  8.0x107
7aRr7tnar i AT =g KEICE - 100 1.22 0.97 49.2 1.0x10°°
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Fig.1. Apparatus for measuring water content profile in soil column.
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Fig. 3. Relation of diffusivity to soil wentness.
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Fig. 4. Soil water characteristic curve.
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Fig. 6. Comparison between measured and
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Summary

It is during the time when the soil is under an unsaturated condition that there occurs the flowing of

water in the rooting zone of most of the crop-plants.

Due to the fact that this unsaturated flow often

changes soil water both in its state and contents, the quantitative measuring of the flow becomes quite

difficult for us to carry out.

among the following items, namely, variable water contents, suctions and conductivities.

In such changes are involved some complicated relationships existing

On account

of this fact, a developement of theoretical and experimental methods necessary for solution of these

problems has rather been deferred.

Recently, however, some significant advances have been brought forth in theory and practice in this

researching field.

Making use of one of these detected procedures, measuring was carried out on the

unsaturated hydraulic conductivities of the mixed soil.

The results obtained are as in the following :

1. Kuroboku and Shirasu soils were used as the mother materials for mutual mixings.
Kuroboku soil is a volcanic clayey soil with organic matter and aggregated structure.

Here
Shirasu soil is

a volacanic sandy soil existing in pyroclastic flow-deposits.

2. Using the soil-water diffusivity D(8), and the gradient of the soil-water characteristic curve d¢/d 4,
the hydraulic conductivity K(8) is to be obtained indirectly through the following equation :

K@) =D(9) [d6/d¢]

3. By comparing the values fixed in one-dimensional horizontal flow with those obtained by Jackson’s
equation, the capillary model applicable to sand comes to be applicable to the mixed soil showing more

than 60 percent of Shirasu-mixration in weight.

4. The hydraulic conductivity of the mixed soil increases as the Shirasu-mix ratio increases at suction

head less than 100cm.

On the other hand, the conductivity decreases as the mix ratio increases at the
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suction head more than 600cm.  This tendency is revealed strongly at the mix-ratio counting more than
60 percent.

In conclusion, it may be noted that the mixing of Shirasu soil into Kuroboku soil impeds the movement
of unsaturated water until the accumulation of water makes the suction decreased enough to let the water
enter into large pores.



