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Computation of fractal dimension for
soil crack edge based on morphological theory

LIU Xing'’, WANG Yuan'’, FENG Di'"’
(1. Key Laboratory of Ministry of Education for Geomechanics and Embankment Engineering,
Hohai University, Nanjing 210098, China
2. College of Civil and Transportation Engineering, Hohai University, Nanjing 210098, China)

Abstract: In order to precisely describe the morphological characteristics of soil cracks, a computer digital graphic
information processing software was developed based on the theory of mathematical morphology. The software was
used to extract the crack edge curve in the image and calculate the fractal dimension of the crack edge with different
development statuses. An experiment on cracking soil shows that the fractal dimension of the crack edge has a
negative linear correlation with crack width; the fractal dimension decreases with the increase of the crack width,
which provides a reliable basis for the forecasting of soil crack developmental morphology and simulation. In
addition, the rationality of applying the fractal dimension of the crack edge to cubic law correction is briefly

discussed. Furthermore, the problems that need to be solved are pointed out.
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Fig. 3 Extraction of crack edge in different shrinking states
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Fig. 4 Changes of water content, crack width pixel, and box dimension with time
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Fig. 5 Relationships between water content, crack width pixel, and box dimension
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