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A consideration for the Permeability in Phreatic Aquifer

by

Takehiro TAKEMASA*, Katsuhiro FURUMOTO*
Yoshihiko FUJIKAWA** and Kenichi KAWANQ#*#*

Recently, the problem of the permeability into soil and the drainage of the rainfall water,

in the field of natural disaster science, has become a theme of research.

These problems are concerned with the flow motions through unsaturated soil.

But

these flow motions are not explained enough theoretically and practically in the present

time.

In this paper, for the solution of this problem, the authors carried out the experiment

of the flow motions through unsaturated zone by the phreatic aquifer model, and deter-

mined whether the storage coefficient and the permeabilily coefficient values obtained

from experiment is good or not.
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Fig.1 Experimental model of the phreatic aquifer.
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Fig. 2 Grain size accumulation curve of
sand used in this experiment.
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Table.1 Permeability values K(cm/s) on the steady state.

H, (cm) 38.5 35.8 35.8 35.8 35.8 35.8 35.8 35.7

AH (cm) 1.76 3.96 5.82 8.04 9.85 11.96 14.10 15.68

K (cm/s) 0.579 0.570 0.550 0.538 0.555 0.553 0.544 .0.552
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Fig. 4 Case in unsteady state.
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Table. 2 Permeability values K(cm/s)
on the unsteady state.

\ 12 min 14 min 16 min
2 cm 1.769 1.486 1.833
3 cm 1.714 1.483 1.334
4 cm 1.322 1.288 1.191
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Fig. 5 Permeability values K(cm/s) of sand
by constant head and falling head

tests.
NG
é i o dp
5 o %
"o 9%
- °°°
104_ 000 00
(]
%0
(0]
[0}
%
10’k
0 0 Re- Vige
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Table. 3 Characteristics of five different
types of sand.

NO Py Gs dm (cm) Ue
1 0.457 2.69 0.110 1.218
2 0.440 2.64 0.083° | 1.566
3 0.380 2.74 0.038 1.895
4 0.462 2.62 0.034 1.529
5 0.405 2.61 0.010 2.990
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Fig.7 The measuring device of storage and
permeability coefficients.
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Table. 4 Experimental results of five
different types of sand.

Li(em)| B |B/M % Klcm/s)

121.3| 0.339 | 74.2| 1.231
1 0.457 | 101.3| 0.332| 72.7| 1.461
' 76.3 | 0.333 72.9 | 2.042

NO A

114.5 | 0.299 67.8 | 0.666
2 0.440 99.1| 0.299 67.8 | 0.700
83.0 | 0.300 68.1 | 0.820

118.7 | 0.195 51.2| 0.183
3 0.380 99.0 | 0.188 48.7 | 0.188
76.4 1 0.185 48.7 1 0.196

. 116.2 | 0.247 53.4 1 0.258
4 0.462 97.9 | 0.238 51.5 | 0.282
81.1| 0.308 66.7 | 0.300

115.6 | 0.119 29.4 1 0.033
5 0.405 99.8 | 0.145 35.8 | 0.047
83.8 | 0.127 31.3 | 0.031
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Fig.8 The measurig device of storage
coefficient. (for dependence on time)
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Fig. 9 Relationship between storage coeffic-
ient and drainage time.
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Fig.10 Relationship betwwen storage coeffic~
ient and height of sample sand.
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Fig.12 Relationship between storage coeffic-
ient and sample sand of 10cm height
on phreatic surface.

Table. 5 Calculated values K(cm/s) from
the values of storage coefficient.
Alem) | B % | p (s) |K(em/s)| B’ %

718 0.269 4.89
2 6.00 849 0.237 5.56
941 0.207 6.35

720 0.285 5.01
3 6.52 846 0.257 5.56
943 0.214 6.69

730 0.406 6.47
4 12.00 860 0.422 6.23
951 0.365 7.19
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Fig.13 Unsteady one-dimensinal flow of
groundwater in a semi-infinite phre-
atic aquifer.
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Fig.14 Relationship between theoretical
curve and experimental values.
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