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Carbonate sands are among the potential material sources for marine engineering
constructions. However, the brittleness and large deformations created in these sands
can affect the stability of marine structures built on these soils. Today, geosynthetics
are used to reinforce and increase the strength of these soils. CD triaxial tests were
conducted under different confining pressure values to compare the mechanical and
deformation properties of reinforced and unreinforced calcareous sand. The influences
of configuration of reinforcing layers, confining pressure, relative density, and type of
woven geotextile have been evaluated. The results show that compared to the
unreinforced carbonate sand, the strength of the reinforced samples increases markedly,
and the deviatoric stress-strain curves change from slight softening to hardening and
dilatancy. Compared to unreinforced calcareous sand specimens, the strength of
reinforced specimens significantly increased such that this growth reached 100% in
some specimens with low confining pressure. Also, by increasing the number of
geotextile and geogrid layers and applying a confining pressure, the shear deformation
shifts toward strain-hardening behavior. dilative behavior of the specimens increases
with an increase in the relative density of the specimens. The results showed that the
influence of the number of layers and arrangement of geosynthetics on the mechanical
behavior and deformation of triaxial specimens decreases with increasing the confining
pressure. The amount of strength increase in reinforced specimens at low confining
pressure is relatively high and tends to decrease with increasing the confining pressure.
Overall, woven geotextile and geogrid significantly improve the apparent cohesion
strength of carbonate sand soil. Woven geotextile and geogrid, relative density, and
confining pressure all contribute to volumetric changes and dilatancy of reinforced
specimens, but particle breakage is more affected by confining pressure. Finally, the
results showed that geogrid has a better performance in reinforcement than geotextile.
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