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Theories and methods for soil grain orientation distribution in SEM
by standard deviational ellipse

WANG Bao-jun
(School of Earth Sciences, Nanjing University, Nanjing 210093, China)

Abstract: Studies on soil microstructure are the front edge of the subject on soil mechanics and soil properties. However, the
quantitative studies on the orientation characteristics of soil grains in the soil microstructural images (SEM) are an intractable
subject in the past decades. An analytical method called the standard deviational ellipse method, which is often used for point
set distribution analvsis in geographical information svstem (GIS). is introduced for quantitative analysis of soil grains. Through
the conversion and processing of soil microstructural images, the orientation angles of soil grains’ can be fast determined by
using the standard deviational ellipse method, and the correlative data can be statistically analyzed, and then the characteristic

of the soil grain orientation distribution can be obtained. The results show that the method is more scientific, objective and

reliable for the quantitative studies on soil grain orientation distribution.
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Fig. 3 Rosette histogram and best fitting ellipse of a soil sample
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Fig. 4 Flow chart of grain orientation distribution by ArcGIS
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