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Table 1

Physical properties of the soil samples used

Size distribution(#) Specific Consistency(%) Sampling Remarks

Soil sample Sand Silt Clay gravity Liquid Plastic site
limit limit
A Sand 989 1.1 0.0 2.65 N.p? Nata, Fukuoka Sand dune soil
B Yagusa 80 185 735 2.66 84.1 34.0 (goods on Kaolin
the market)

C Kunigami 460 165 375 2.73 331 20.5 Nago, Okinawa Maaji
D Shingu 340 350 310 2.71 381 255 Shingu,Fukuoka Red soil
E Fukuma 670 130 200 2.69 28.8 19.9 Fukuma, Fukuoka Masa
F Kagoshima 720 215 65 2.42 N.p2 Kagosima Shirasu
G Sekigane 670 250 8.0 2.32 736 493 Sekigane,Tottori Kuroboku

a non-plastic
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Fig.2 Detachment rate of the mixed soils
having different clay ratio (C:) from
the splash—cup exposed to simulated
rainfall.
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Table 2 Splash ratio (e.) for the mixed soils
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Fig.3 Variation of the splash ratio and the

soil loss (the volume of soil which

eroded per unit volume of rainfall

and thin film flow) with clay ratio.
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Clay ratio® Splash ratiob Coefficient of F
(with its standard error) determination(R?)
mn® soil/ml water
0 2294 3.45 0.879 16.39**
0.1 49.0+ 4.54 0.961 20.06™%*
0.2 52.2+ 3.52 0.983 15121%%
0.4 37.843.08 0.979 31.59**
0.8 35.943.00 0.964 42.49**
1.6 20.3+ 1.81 0.963 61.30%*
2.2 16.44 2.09 0.929 18.30%*
3.2 1434+ 1.84 0.894 14.01%*

a Clay ratio: % clay /(% silt+% sand).

b Splash ratio: the volume of soil which splashed per unit volume of railfall.

* * Significant at 0.5% level.
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Fig.6 Detachment rate of the soil samples
from the splash—cup exposed to simulated
rainfall.

(O : uncompacted soil, @ : compacted soil)

Table 3 Splash ratio (e+) for the soil samples

Case A® Case B

Soil sample Splash ratioc R2 F Splash ratioc R? F

(with its standard error) (with its standard error)

mnd soil/ml water mm® soil/ml water
B Yagusa 174141229 0917  10.84%* 1434+ 1.84 0.894 14.01%*
C Kunigami 13284 6.05 0.985 186.68** 2964 2.87 0914 1361%*
D Shingu 106.6 1+ 5.28 0.988 19103 32.04 3.92 0.894 16.56%
E Fukuma 62.6 1 5.47 0928 2354 74.64 4.89 0.960 3489**F
F Kagoshima 50.7+ 3.57 0945  24917%* 741+ 458 0.070 3821%*
G Sekigane 57.4+ 543 0.873  26.43™% 91.74+ 4.36 0981 44.78%*

a Case A : uncompacted soil.

b Case B : compacted soil.

¢ Splash ratio : the volume of soil which splashed per unit volume of rainfall.
* % Significant at 0.5% level.
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Table 4 Parameters used for estimating the index of erodibility

Soil sample S.I?* Coefficient of aggregation Air-dry ratio
A B A B

B Yagusa 96.2 - 121.6 -
C Kunigami 1.795 363.6 201.8 66.6 129.1
D Shingu 9.237 274.0 252.5 126.8 124.2
E Fukuma 3.206 236.8 130.4 80.6 122.8
F Kagoshima 0.708 165.9 128.6 150.4 172.4
G Sekigane 2.131 259.0 144.2 111.8 173.0
a S.I. : the amount of particle breakage (Eq.(1)).
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Summary

Particle breakage and effect on erodibility associated with compaction, were investigated. Ero-
dibility of compacted mixed soil changed markedly along with the changes of permeability. The
splash ratio (the volume of soil which splashed per unit volume of rainfall ) and the amount of
soil loss increased with the decrease of permeability. A peak was observed when the hydraulic
conductivity was about 10 °cm s, followed by a rapid decrease.

Erodibility characteristics of specific soils were as follows: there was a remarkable decrease of
the splashing ratio in clayey soils, and an increase in sandy soils. Effect of compaction on the
amount of soil loss was observed only in kaoline. Changes inthe amount of soilloss in the Masa
soil were not appreciable while in samples of other soils, soil loss increased by compaction. Com-
paction affected splash erosion in the case of clayey soils unlike in sandy soils. Permeability was
related to erosion associated with rainfall and runoff. The effect of compaction was not significant

in soils except for Kaolin, and, in perticular no effect was observed in volcanic ash soils.






