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Determination of maximum and minimum void ratios of calcareous sand
considering various influence factors
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Abstract: Relative density is an important index affecting the mechanical behaviors of calcareous sand. The dense
calcareous sand presents softening strength behaviors, whereas the loose calcareous sand exhibits hardening strength
behaviors. The relative density is determined based on the maximum and minimum void ratios obtained by the maximum
and minimum dry density tests. In order to explore the effects of test methods, instruments and fine particle content on the
maximum and minimum void ratios of calcareous sand, a series of laboratory tests were carried out in this work. It is
shown that a more accurate measurements of the maximum void ratio can be attained by using the 1 000 mL measuring
cylinder with low rotation speed. In addition, in order to avoid particle breakage, it is suggested that the minimum void
ratio of calcareous sand should be measured using the 1 000 mL compaction cylinder combining vibration with hit.
Besides, the maximum and minimum void ratios of calcareous sand decrease first and then increase with increasing of
fines content and 40% is the corresponding critical fines content. The research results have improved the practicability of
geotechnical tests and the relevant provisions of national norms, and provided theoretical basis and technical support for
the foundation treatment of island and reef projects.
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Fig. 1 Grain size distribution of calcareous sand
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Fig. 4 Schematic diagram of the effect of fines content on the
minimum void ratio of calcareous sand
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