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Particle shape analysis of clay based on digital image technology

WANG Xue-kui' 2, LI Dong-jun', ZHU Yao-ting', ZHANG Jia-ying', YUAN Fang-long'
(1. CCCC Tianjin Port Engineering Institute Co., Ltd., Tianjin 300222, China; 2.CCCC First Habor Engineering Co., Ltd., Tianjin 300461,

China)
Abstract: The macro-physical and mechanical properties of clay are closely related to its micro-particle shape. The typical soft
clay in Tianjin Port area of China is taken as the research object, and its particle shape characteristics are analyzed and studied

by the digital image technology. The main conclusions are as follows: (1) The ratio of long to short diameter of soil samples is

mainly concentrated between 1 and 2, and the ratio of soil particles gradually decreases with the increase of fine particle content.

Moreover the slender particles gradually decrease, and the soil particles tend to be regular. (2) The roundness of soil samples
mainly concentrates between 0.9~1.0, and the finer the particles, the larger the overall roundness of soil samples, the more
rounded the shape of soil particles. (3) The fractal dimension of the surface roughness of clay, silty clay and silt is 0.9590,

0.9574 and 0.9654, respectively, which indicates that the finer the soil particles are, the smaller the surface fluctuation is and the

smoother the surface is.
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Table 1 Physical properties of test soil samples

Lt BOKE S OWEE WM IR Wi

Y%  J(gem?) 1% 1% E
it 43.1 1.77 46.7 22.1 24.6
MR 349 1.84 35.1 18.8 16.3
L) ga b 25.0 1.95 20.2 14.5 5.7
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Table 2 Grain-size distribution of test soil samples

e RAZE K /mm
<0.002  <0.005  0.005~0.075  >0.075
it 18.91 46.14 45.57 8.29
MR L 8.10 19.34 66.15 14.51
L) g 3.05 5.57 66.64 27.79
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Fig. 1 Distribution of long-short diameter ratio of soil particles
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Fig. 2 Distribution of roundness of soil particles
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Fig. 3 Logarithmic relationship between perimeter and area of soil
particles
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Table 3 Fractal dimensions of surface roughness of soil particles

v PR DI YR Y
e @fﬁ ﬁifﬁ mifﬁ
-+ 0.4795 0.9590 0.9176
BT 0.4787 0.9574 0.8912
ot 0.4827 0.9654 0.8660
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