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Abstract: Mucky soft soil is widely distributed in coastal areas and is characterized by high water content, low bearing
capacity, and high deformability, which pose significant challenges to engineering construction and foundation treatment. To
address the environmental concerns and engineering limitations associated with traditional stabilizing materials, this paper
systematically reviews the research progress on alkali-activated geopolymers for the stabilization of mucky soft soil. Through
a comprehensive analysis of domestic and international literature, the preparation process, mechanical properties,
microstructural evolution, engineering applications, and environmental benefits of alkali-activated geopolymer-stabilized soft
soil are summarized. The major factors influencing stabilization performance and their underlying mechanisms are discussed.
Furthermore, current research challenges are identified, and future research directions are proposed. This review aims to
provide references for the engineering application and technological development of alkali-activated geopolymers in mucky
soft soil stabilization.
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Fig. 1 Diagram of research framework
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Table 1 Moisture content and average dry density of mucky soft soil
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Table 2 Average tensile strength, compressive strength and shear strength of mucky soft soil
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Fig. 2 Comparison of micro-morphology between untreated and geopolymer-stabilized specimens
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Fig. 3 Interface characteristics of material C-A-S-H with typical montmorillonite and illite in soft soil at nanoscale
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Table 3 Typical application research cases of soft soil stabilized by alkali-activated geopolymer
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Table 4 Comparison of carbon emissions between geopolymer and ordinary cement systems
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