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Unconfined Compressive Properties of Nano — ZrQ, Modified Cement Calcareous Sand
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Abstract: To investigate the influence of nano zirconium dioxide (ZrO,) dosage on the mechanical performance of cement —
stabilized calcareous sand, prepared specimens of calcareous sand modified with varying proportions of nano ZrO, and evaluated
their behavior using unconfined compressive strength tests. The results show that the stress — strain curves of the nano ZrO, —
cement calcareous sand exhibit a softening, hump — shaped profile, with residual stresses ultimately stabilizing at a constant
level. Incorporation of nano ZrO, led to increases in unconfined compressive strength of 101. 1% , 105.6% , and 91.6% at
curing ages of 7, 14 and 28 d, respectively. Moreover, the compressive strength of the nano ZrO, — cement calcareous sand
demonstrated greater sensitivity to curing age compared to plain cement calcareous sand. The addition of nano ZrO, also
significantly enhanced the deformation modulus of the specimens, improving their resistance to deformation. These findings
provide valuable technical guidance for the application of modified calcareous sand in island and reef construction projects.
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Table 1 Basic physical performance indicators of calcareous
sand in a certain area of South China Sea
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Table 2 Basic performance indicators of cement
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Table 3 Main performance index of nano ZrO,
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Fig.1 Fitted stress — strain curve of 4% nano ZrO, dioxide
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Fig. 2 Stress - strain diagram under different nano — doping
at each age of maintenance
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Table 4 Strength changes of nano zirconia modified calcareous
sand with different dosages at different age groups
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Fig. 3 Variation of strength of nano ZrO, modified cement
calcareous sand with different dosage plots
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Fig. 4 Microscopic electron microscope scan of nano
Zr0O, modified cement calcareous sand
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