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Experiments on the Reduction of Soil Water
Permeability during the Flow of Clay
Suspension in Soil

Jiro CHIKUSHI, Hiroshi KOUNO and Teruo FuUJwARA**

The deviation of measurements was examined for saturated hydraulic
followed
on the reduction of soil water permeability by sealing with clay particles
(kaolinite) during constant head flow.

The stability of the measured conductivities with time in

conductivity of sand and sandy loam (Masa-do), and the experiments

the  single
experiment for sandy loam was obtained, but not necessary for sand.
Especially when the direction of water flow was upward,
conductivities for sand were found unstable with time.
more than one order were also found between the tests,
tap water and air-evacuated water which were used as the percolating water.
The sealing experiments showed that the reduction of the permeability
relative to initial value were 1/4 to 1/30 for sand and 1/4 to 1/11 for sandy

the measured
The deviations of
but not between

loam respectively. The measured values obtained by some of ‘tests fitted
well with the equation derived as a function of time for the percolation
through three layered soils. The clay particles were entrapped over the
soil column depth for sand, while the entrapment occurred almost at the soil

surface for sandy loam.
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No 3 #} RBAK HNFHE L (m) Hlem) Kmax(em/Sec) Kmin(cm, sec) Kmean{em, sec) fZ#MRZE (cm Sec )
1 W—1 Bi&Esk kms 105 39.5 1.91 x10™° 0.056 x10~% 0.64 x10~3 0.58 x10~3
2 7 ” C 10.8  50.0  1.10 0.37 0.70 0.27

3 ” 2 11.0 ” 1.12 0.56 0.79 0.19

4« »  TFHE 11.2 ” 3.80 1.33 2.00 0.74

5 # ” ” 11.3 ” 0.77 0.19 0.40 0.20

6 = ” " 11.5 ” 0.65 0.32 0.45 0.11

7 7 z » 11.0 2 5.60 2.24 3.32 1.15

8 ” " 11.0 37.0 6.56 2.01 3.84 1.45

9 4 ” P 11.0 ” 10.00 3.78 5.80 2.18

10 » ” » 11.2 ” 10.70 8.22 8.71 1.14
1~ ” " 11.3 ” 10.10 6.48 7.78 1.26

12 » K@K~ 11.3 ” 9.07 5.70 7.18 1.14
13« ” " 10.8 ” 9.41 6.44 7.82 0.85

14 #p—2 JkiEsk kmE 11.0 14.3 4.89 x107% 1.08 x107% 2.80 x10~3% 1.16 x10°
15 7 ” ” 11.0  14.7  2.54 0.70 1.48 0.57

16  » gk - 11.2  14.3  5.98 0.30 2.29 1.97

17 7 ” 2 11.0 14.5  2.25 0.16 1.16 0.75

18 7 ” ” 11.0  50.0  1.30 0.84 1.03 0.14

19 ~ »  THE%E 11.0 2 1.30 1.12 1.22 0.09

20 ” ” 11.4 2 3.29 1.16 1.82 0.67

21 o 2 ” 11.5 " 2.34 0.54 1.05 0.57

22 ” 2 11.5 ” 8.39 2.14 3.79 2.36

23 » ” ” 11.4 37.0 . 7.84 2.87 4.35 1.68

24 2 ” 11.0 ” 7.82 4.03 5.52 1.38
25« ” ” 11.0 ” 11.80 4.29 7.49 2.48

26 ” ” 11.5 » 11.30 3.95 6.74 2.22

27 4 JkEK 11.3 ” 8.55 5.96 7.35 0.93

28 7 v ” 11.0 2 11.30 6.56 8.28 1.56

29 <#+ BiEsk FAx 11.0  37.0 4.02 x107* 3.88 x10~* 3.96 x10~* 0.45 x107°
30 o~ ” 2 ” 59.5  3.35 3.00 3.20 0.94
31~ ” ” ” 2 2.49 1.18 2.40 3.38

32 " ” ” ” 4.70 2.60 3.63 3.11

33 » " ” ” ” 5.62 4.83 5.03 1.65
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B—1 1.08%10~ 6.51x10—* 8.71x10 3 3.96x10~4
o2 1.19x10 2 1.31x103 8.28x103 1.04%x103
<+t 5.63%x10 % 2.50%x10 4 5.03%x10 8 2.40%x104

BAL D em/sec



BEBRDIZEIC L S HBOEKEDETICE T 2R

79

E3k BHEEZVERCISTA5RFLDROEAN

Ne Eri 1Y L (cm) H (cm) Ks (em, sec ) A 5% (SS/ (n—1))
34 h—2 9.5 37.0 2.90 X10—4 0.10 3.68 X104
35 v ” ” 5.58 0.30 4.27
36 ” 9.0 7 4.87 0.15 0.80
37 4 3 ” 3.05 0.018 3.56
38 s 7 7 8.75 0.080 0.75
39 v 2 ” 4.49 0.075 5.62
40 4 ” 4 10.10 0.258 0.28
41 ” 11.0 ” 9.60 0.075 0.20
42 v+t 9.0 60.0 0.24 X103 0.010 23.29 X104
43 ” ” v 0.21 0.020 0.22
44 ’ ’ ’ 0.28 0.020 0.14
45 ” ” 37.0 0.26 0.020 0.30
46 7 v 60.0 0.31 0.021 0.12
47 7 ” ' ” 0.20 0.021 0.21
48 z 5 7y 0.16 0.010 0.34
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