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QUANTITATIVE ANALYSIS OF ORIENTATION DISTRIBUTION OF SOIL
GRAINS BASED ON SLOPE-ASPECT THEORY

WANG Baojun, ZHANG Mingrui, SHI Bin
(School of Earth Sciences and Engineering, Nanjing University, Nanjing, Jiangsu 210093, China)

Abstract: A new technique for quantitative analysis of the orientation distribution of soil grains from SEM
images, slope-aspect technique, was described in this paper. The pixels at the edge of the particles of SEM were
abstracted by the method of slope analysis. Because the aspect values of the pixels at the edge of the particles are
orthogonal to the orientation of the particles, the orientation characteristics of a SEM image of soil samples can be
obtained by quantitatively analyzing the aspect of the pixels at the edge of the particles in SEM. Some quantitative
analysis techniques, including rosette diagrams, index of anisotropy and main orientation angle were also used.
Through some examples, the slope-aspect technique is proved to be an efficient technique in examining orientation
patterns of clay or sand soil microstructure, and it can provide more reasonable rosette histogram, index of
anisotropy and main orientation angle. It also shows that the results in low slop classes can not present the
orientation characteristics of whole sample because of noise and algorithmic error. But aspect values of pixels with
higher slope class on the boundaries of particles can well present the orientation pattern of soil samples.
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Fig.2 Slope distribution of a certain clayey soil
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Fig.3 Flow chart of slope-aspect orientation analysis
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Fig4 Original SEM images of soil samples used in this research
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Table 1 List of some basic properties of the soil samples
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Table 2 Orientation parameter of various soil samples
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Table 3 Range of main orientation angle of samplec ~ (°)
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