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Research on fractal characteristics of permeability of sandy soil

YANG Jing, WANG Jilin
(School of Resource and Earth Science, China University of Mining and Technology, Xuzhou 221008, China)

Abstract: Based on the fractal geometry theory, according to the granulometry and infiltration test, the relation
between the fractal dimension of grain composition and coefficient of non-uniformity was established from the
grain composition and Darcy law. The physical meaning of the fractal dimension of grain composition was demon-
strated by considering the complexity and irregularity of the granular structure of sandy soil. Furthermore, the rela-
tion between the fractal dimension of grain composition and permeability coefficient was discussed by using linear
regression analysis. The study shows that the better the grain composition is, the greater the coefficient of
non-uniformity, the smaller both the fractal dimension and the permeability coefficient. The result indicates that the
fractal dimension of the grain composition, which describes the permeability of sandy soil quantitatively and di-
rectly, is an effective parameter for describing the size composition of sandy soil and its grain composition charac-
teristics. As a result, this paper provides a new way for research on the permeability of the porous medium as well
as the fractured porous medium.
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Fig. 1 Schematic diagram of physical meaning of fractal dimension of grain composition



- 44 - VRS B3R % 38 %
y=0964 8x+1.257 8
R=0.938 3
1—iE KA . M
2—#h A = z
33— -
*
4— K i ! L .
- -05 0 0.5 1
— 4 Ind
(a)
3 y=1.6459x+0.394 9
5L R*=09383
i
//I_-I!"!I' - - I:
2 ‘ ’ -1 /M _\; 0 05 1
- ° ] - -
2L
Ind
O
OO PP

QOO
OO

(b)

2
Fig. 2 Schematic diagram of infiltration test and porous stone
a— T h—
- £2
—¢ g
—=— .‘p;(}
—o~ 38

AT RSB AR T 5 B %

—+ 32

10 1 0.1
i {2d/mm
3
Fig. 3 Curve of grain composition of each sample
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Fig. 4 Correlation of fractal dimension of sample
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Fig. 5 The correlation of fractal dimension D and InC,
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Fig. 6 The correlation of permeability coefficient
K and fractal dimension D
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