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INFILTRATION OF WATER INTO CONFINED COMPOSITE
SAND COLUMN

By Yasuo Isumara and Eiichi Sumorma

Synopsis

In order to examine the effect of pore-air on the infiltration phenomena of water into
confined composite sand column, the experiments of pounded infiltration were carried out
by the use of sand column in the lucite cylinder with bottom. The sand column was made
by putting the fine sand on the coarse one or vice versa. For the comparison with the
results of experiments, the unconfined sand columns also were tested.

After considering and analysing the results obtained by experiments, the following was
disclosed for the confined sand column.

(1) The case of the fine sand layer on the coarse one.

When the wetting front reaches the boundary of two sand layers, the infiltration rate
decreases rapidly, and the moisture content in the upper sand layer and the pore-air press-
ure increase rapidly. In the case of a large difference between particlesizes of two sand
layers, the water flow in the lower coarse sand layer concentrates locally in the cross section
for the unconfined column but seems not necessarily to concentrate for the confined column.

(2) The case of the coarse sand layer on the fine one.

In the case of a small difference between two particle-sizes, when the wetting front
reaches the boundary, the infiltration rate remains constant for some time that is exagg-
erated comparing with that in the unconfined column and the rate of change of the pore-
air pressure decreases initially. After the time, the former begins to decrease slowly and
the latter increases rapidly. In the case of a large difference between two particle-sizes,
when the wetting front reaches the boundary, the infiltration rate rather increases initially
but decreases rapidly after the time. The pore-air pressure continues to increase rapidly
from the initial instant to a certain time. After such a time elapsing, the effect of the
upper layer on the penetration of water into the lower one becomes to be similar to that
of the stored water having the same depth as the thickness of the layer.
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Fig.5. Infiltration rate of water in unconfined K-7 - K~5 system.
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Table 1 Characteristic values in final state in unconfined sand-layered system.

orered L o o | 5| e [ke) S Ko B kOO 0k

upper| lower

s
layer| layer {“™ cm/sec cm/sec cm/sec | cm/sec | cm/sec

24.5/1.34 X107 4.1x107%8.4x 1073 6.2x1078.9Xx 10731, 4X 1077

Sand Sand | 38 |1.30x 101 2.3x10%6. 5104 5.0x10725.0x10-3 1. 1x 103
K-7 88 |6.50x1074 4.9x10725.0x107% 7.7x10721. 1x107%1. 7x 1074

Sand | 64 2. 53x 10434, 31048, 8x 10-3/34. 8103 2. 1x107%37.6x1072

L, : thickness of upper layer, w4 : phase velocity of. wetting front,
s : max. moisture content of wetting front Jfa @ const. infiltration rate,

K(6) : hydranlic conductivity, 8 : satureted water content,
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Fig.15. Infiltration rate and pore-air pressure in confined K-7+K-5 system (L,=

38cm).
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Fig.16. Same as Fig. 15 (L,=88cm).
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Fig.17. Movement of moisture in confined K-7+K-6 system(L,=24.5cm, L,=
144, 5¢m).
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Fig.18. Same as Fig.17 (L,=64cm, L,=105cm).
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Fig. 19. Moisture profile in confined K-7 » K-6 system (L,=24.5cm, L;=144.5cm).
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Fig.20. Same. as Fig.19 (L,=64cm, L;=105cm).
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Fig.21. Movement of moisture in confined K-7 « K-5 system.
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Fig.22. Moisture profile in confined K-7 - K-5 system (L,=38cm, L,=131cm).
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Fig.23. Moisture content in upper layer in confined K-7 - K-5 system.
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Fig.24. Development of saturated zone in confined sand-layered system.
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Fig.25. Pore-air filter velocity at sand surface.
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Fig.26. Infiltration rate and pore-air pressure in confined K-6 - K-7 system (L,=
38cm).
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Fig.27. Same as Fig. 26 (L,=64cm).
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Fig.28. Same as Fig.26 (L,=88cm).
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Fig.29. Detailed figure of Fig.27.
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Fig.31. Infiltration rate and poreair pressure in confined K-5+ K~7 system (L,=64
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Fig.32. Moisture profile in confined K-6 « K-7 system (L,=88cm).
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Fig.33. Moisture profile in confined K-~5 + K~7 system (L,=64cm).
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Fig.34. Movement of moisture in confined K-6 « K-7 system (L,=88cm).
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Fig.36. Development of saturated zone in confined sand-layered system.
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