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Quantitative experimental study of the morphology of coral sand and gravel
particles under multiple projection surfaces
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Abstract: Coral sand is a special geotechnical medium formed by dead corals and shellfish after a long time of physical and chemical
weathering. Coral sand particles are easily broken, and their mesoscopic structures have great influence on the macroscopic
mechanical properties of reef foundation. However, some technical problems such as the quantification of sand particle morphology,
have not been solved. The PartAn particle morphology observation system is used to study the multi-angle projection images of the
same soil particle, and a variety of parameters are used to evaluate the morphology of sand particles. Thus, morphology
characteristics of coral sand particles are accurately distinguished: dendrite, rod, flake and block, which is suitable for the rapid
measurement of a large number of sandy gravel samples with different shapes. Meanwhile, the obtained test data can also be used as
the database of numerical simulation, providing data resource support for the random generation of irregular particles. Experiments
are carried out to analyze the morphologies of 170 thousand individual particles quantitatively, and they have a high reliability in
statistics because of a large amount of database. At the same time, the interference effect of human factors caused by the manual
selection of the samples before the test is avoided. The coral sand fractal data with a high degree of realism provide a reliable method
for the quantification of breakage of the coral sand particle under load.
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Fig.1 [Examples of particles with significant differences in
projection at different angles
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Fig.4 Diagram of particle size parameters
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Table 1 Basic particle size parameters
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Table 2 Construction of particle shape parameters
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Fig.5 Calcareous sand with various grain sizes
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Table 3 Classification criteria for calcium sand with
various shapes
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Fig.6 Hand-picked calcareous sand with the shapes of
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Fig.7 Projection image of calcareous sand with the shapes
of dendrite, rod, flake and block
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