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Table 1 Particle size distribution of soils
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Sample No. 2~1 1~0.5 0.5~0.25 0.25~0.1 0.1~0.05 0.05~0.002 <0.002 Soil texture
1 1.8 3.4 4.2 13.1 22.7 42.6 12.2 BE®L
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Table 2 Fractal dimension of soil particle size distribution

) O
LA EX: 13 AWHR D m”*ﬂ*,’?‘ﬁ
Correlation
Sample No. Soil texture Fractal dimension
coefficient
1 L23: 2.720 0.930
2 PR L 2.776 0.883
3 BHREEL 2.759 0.906
4 B+ 2.728 0.925
5 BWAEL 2.753 0.932
6 BRRELT 2.749 0.930
7 ¥+t 2.896 0.893
8 WEH+ 2.489 0.957
9 HR 2.840 0.956
10 ()% o 2.625 0.916
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Table 3 Comparision between fitted fractal dimension of soil water retention curve and fractal dimension of

soil particle size distribution

T HEHEA ST Sample No

1 2 3 4 5 6 7 8 9 10

D 2.762 2777 2747 2713 2.759 2,759 2.860 2.522  2.796  2.653

D 2.72 2.776 2759 2.728 2753 2.749  2.896  2.489  2.840  2.625
MR E(%)Y  1.544 0.036  0.507 0.550 0.218 0.364 1.243  1.326  1.549  1.067
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FRACTAL PROPERTY OF SOIL PARTICLE SIZE DISTRIBUTION
AND ITS APPLICATION

Huang Guan-hua Zhan Wei-hua
( Faculty of Hydraulic and Civil Engineering . China Agricultural University , East Campus, Beijing 100083)

Summary

Numerous studies have shown that soil particle size distribution( PSD), mass distribution, surface
distribution and pore size distribution are fractals, which are generally described with fractal geometry. In
this paper, the fractal properties of ten types of soils from loamy sand to clay were investigated with the
method developed by Tyler and Wheateraft(1992) on the basis of accumulative mass distribution of soil
particles. Sieving data sets of the above mentioned ten soils were used to calculate fractal dimension which
ranged from 2.489 to 2.896, and relationship between fractal dimension of PSD and soil texture was ana-
lyzed. Meanwhile the fractal dimension of PSD was compared with the fitted fractal dimension calculated
from the calibration of the power-law expression of the corresponding soil water retention function developed
with Menger sponge, and the mathematical relationship between them was therefore established. Results
indicated that the fractal dimension of PSD increased with clay content but decreased with sand content,
and the fractal dimension of PSD was approximately the same as and in linear relationship with the fractal
dimension of the power-law expression for the soil water retention function. This implies that the soil water
retention properties can be predicted by the power-law function in combination with the mass based fractal
dimension of PSD.

Key words Fractal dimension, Particle size distribution, Soil water retention curve



