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Abstract

With the acceleration of global marine resource exploitation and the in-depth advancement of mar-
itime power strategies, the construction of modern marine infrastructure systems has become a crit-
ical support for enhancing national strategic capabilities, followed by the requirement to build a
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substantial number of coastal ports and civil engineering projects. The preparation of traditional
concrete was accompanied by the consumption of large amounts of river sand, freshwater resources,
and minerals, and contradicted the concept of sustainable development. The use of seawater and sea
sand as substitutes for freshwater and river sand, combined with the partial replacement of cement
with mineral admixtures in concrete preparation, can effectively alleviate the construction indus-
try’s excessive dependence on natural resources and can significantly reduce environmental im-
pacts. The research on seawater sea-sand concrete constitutes an important subject with both eco-
nomic benefits and environmental value, focusing on the durability of seawater sea-sand concrete.
Studies by domestic and international scholars on the application of seawater and sea sand were
systematically summarized. An in-depth analysis was conducted on the characteristics of seawater
and sea sand, salt erosion, carbonation, freeze-thaw cycles, and the effects of mineral admixture ad-
dition on concrete durability, with microscale research interpretations provided. It was found that
the incorporation of appropriate amounts of mineral admixtures, fibers, and special aggregates pro-
vided certain enhancements to the durability of seawater sea-sand concrete, while recommenda-
tions were also proposed for future research directions.
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Figure 1. SEM images of SF and OPC [15]
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Figure 2. Schematic diagram of the morphological effect of SO;” on C-S-H [28]
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Figure 3. Chloride ion permeation in sea sand concrete [40]
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Figure 4. Schematic diagram of chloride concentration in the pore solution
of sea sand concrete under carbonization and drying [60]

4. BRUAFIRER TR B LB R R UARE REE[60]

DOI: 10.12677/hjce.2025.144086 803 TARTH


https://doi.org/10.12677/hjce.2025.144086

T %

Table 1. Comparison of controversial studies on carbonization
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