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Kenryo ONAGA and Seiichi GIBO : Disintegration test of
the soil block using continuous falling of a water drop
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Fig.2. Variance of the falling point for 100 drops.
water temperature : 28°C. relative humidity: 65 %

x drops : 97, %% drops : 96
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Table 1. Falling time of 100 drops by water temperature

water tem-

16.5 18.0 25.5 34.5 32.5
perature(°C)

water( ) - .
leve] ©® 14.2 14.1 14.2 141 14.2 14.1

falling time

of 100 drops 277.2 271.3 209.6 210.3 155.5 166.7
(sec )
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Table 2. Variance of water drops by water temperature
water water relative mean Q) mean @ m, e. of
temperature level humidity * * % mean @)
c) (cm) (%)
16.5 14.4 80 36.31 35.80 0.09
20.2 14.2 83 35.94 35.77 0.09
26.0 14.0 75 33.55 33.92 0.07
34.0 14.2 80 31.87 32.10 0.10

* mean of each 20 mass
** mean of sum 20 masses
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Fig. 3. Relation between percentages of disintegration

and number of water drops (a: Yagaiji, b: Kin,

¢: Tomigusuku )
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Fig. 4. Type of disintegration
Table 3. Relation between type of disintegration and height
of falling (m), initial soil water content (%)
Yagaji Remoulded Yagaji
Falling
Type A
height
Vapor pressure In the air Vapor pressure In the air
a 0.5 480
1.0 450
b 0.5 15
1.0 1.5
2.5 470
6.5
c 6.5 45.9
d 6.5 0.9 83 20.4 0.7 4.0 11.0 19.0 64
e 0.5 17 49 100 193 6.7 39 85 180 68
1.0 1.3 45 78 207 6.0 45 82176 6.7
25 13 43 107 205 5.1 1.5 44 119 6.2
6.5 38 6.3
f 0.5 30.0
1.0 29.6
2.5 290
6.5 28.6
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Table 3. Continued
Falli Kin Remoulded Kin
alli
Type heigl':ltg
Vapor pressure In the air Vapor pressure In the air
a 0.5 64 232 75 118 63 236 7.0 105 54.5
63 215 6.3 76 110 550
b 0.5 24.3
1.0 254 225
2.5 60 215 255 6.7 220 126 550
6.5 55.3
c 6.5 57 228 25.8 47 236 94
d 6.5 6.5 13.0 6.8
e 1.0 6.3 136
2.5 55 122
Table 3. Continued
Tomigusuku Remoulded Tomigusuku
Falling
Type .
height
In the air In the air
a 1.0 340
b 1.0 70 9.3 269 89 98 50.1
2.5 109 256 49.6
6.5 326
c 65 93 0.6
d 6.5 60 10.6
e 25 8.7
6.5
106 237
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Summary

Disintegration tests of small soil block using falling water drops were made in order to inves-
tigate the relation between percentage of disintegration and the change of moisture contents, the
kinetic energy of water drops.

The apparatus for producing drops is shown in Fig. 1 and the height of hypodermic needle
from the testing soil were 6.5m, 2.5m, 1.0m and 0.5m respectively. Distilled water was employed
and the three testing soils (YAGAZI-silty KIN-clayey, TOMIGUSUKU-layey) were used in this
investigation.

The results of the investigation were as follows:

1. The higher the water temperature the more increase the number of drops per unit time.

2. The mass of a drop was influenced by water temperature and higher of the water tempera-
ture the smaller the mass of a drop.

3. By enlarging the size of drop, the lack of kinetic energy-falling height- was made up.

4. The relation between percentage of disintegration and number of drops can be classified
into six types as sown in Fig. 4, and this makes easy the judgment of stability of soil against the
impact of drops.

5. The test result by continuous falling of a water drop resembles by artificial rainfall closely.

6. There were correlation between the percentage of disintegration and the kinetic energy of
water drops.

7. 2.5 meters high of falling water drops will fit in this investigation.



