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Tab. 1 Particle size distribution of different experimental soils

AN [RDREAR X E] B 43 L /%

A >20mm 20~10mm 10~5mm 5~2mm 2~1mm 1~0.5mm 0.5~0.25mm 0.25~0.10 mm 0.10~0.075 mm  0.075~0.025 mm <0.025 mm
1 5.37 19.98 26.38 16.68 8.96 8.61 8.22 4.80 0.70 0.21 0.09
2 8.32 17.92 29.97 15.85 9.12 8.55 8.34 1.80 0.08 0.04 0.01
3 7.32 20.32 30.73 1497 1145 10.23 3.23 1.47 0.20 0.06 0.02
4 6.85 19.42 26.56 18.54 1322 9.43 4.18 1.70 0.07 0.02 0.01
5 2.58 10.80 15.42 1594 1732 20.30 12.64 4.70 0.20 0.08 0.02
6 1.16 5.30 9.70 9.93 11.22 19.37 18.32 14.55 8.45 1.98 0.02
7 / / / 0.30 1.80 6.80 22.12 3530 20.38 8.21 5.09
8 / / / / 0.10 2.34 11.23 3221 33.28 15.20 5.64
9 / / / / / / / / 0.87 2.11 97.02
10 / / / / / / / / 491 10.67 84.42
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Tab. 2 Statistical results of mass fractal dimension and scale-invariant space of different experimental soils

LHE LR o AL mm m e SR HIRH
1 B % 0.250 20.000 88.83 2.6526 0.954 3
2 [5 5 0.250 20.000 89.75 2.7346 0.881 2
3 [k 0.500 20.000 87.70 26130 0.993 7
4 [5 5 0.500 20.000 87.17 2.567 8 0.984 1
5 sk 0.500 10.000 68.98 2.8709 0.996 1
6 hid 0.250 10.000 68.54 2.8395 0.936 9
7 ity 0.100 0.500 57.42 2.898 2 0.789 6
8 i 0.075 0.250 65.49 2.999 0 0.906 6
9 it 0.002 0.005 97.02 2.995 1 0.903 9
10 Mt 0.002 0.005 84.42 2.966 0 0.882 1
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Fig. 5 Comparison between theoretical values and Fig. 6 Comparison between theoretical values and
experimental results of soil fractal experimental results of soil fractal dimension
dimension and porosity and permeability coefficient
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Permeability coefficient investigation based on fractal

characteristics of porous media soil

WANG Yu!, GU Yanchang*?, WANG Shijun®?, DUAN Xiangbao®

(1. College of Civil Engineering, Jiangsu Open University, Nanjing 210036, China; 2. Nanjing Hydraulic Research Institute, Nanjing
210029, China; 3. Dam Safety Management Center of the Ministry of Water Resources, Nanjing 210029, China)

Abstract: Permeability coefficient of soil is extremely important to dike and dam engineering. Scale-invariant space of
seepage failure testing soils were statistically analyzed by multifractal dimensions, which shows that fine particle
content is the major factor of mass fractal dimension. Based on a pipe bundle model of porous medium, the theoretical
relationship between permeability coefficient and porosity was deduced, indicating that the influence factors of
permeability coefficient include fractal coefficient, particle size, fractal dimension and fluid viscosity coefficient. The
nonlinear relationship of permeability coefficient, porosity and fractal dimension was verified for further studies based
on seepage failure experimental results. The results show that when the fractal dimension value is greater than 2.83,
porosity decreases obviously with the increase of the fractal dimension, while permeability coefficient decreases
insignificantly under the cohesive force of hydroscopic water and film water. The results provide a theoretical base for
seepage formation mechanism and evolution process, which can decrease the seepage disaster risk of dams.

Key words: porous media; seepage failure; permeability coefficient; scale-invariant space; fractal dimensions
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