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Abstract: River dredged soils exhibit high moisture content, low strength, and complex composition,
making them difficult to reuse directly in engineering construction. To achieve the engineering reuse of

high-moisture river dredged soils, an industrial solid waste-based geopolymer binder was prepared us-
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ing steel slag powder and blast furnace slag powder as precursors, and quicklime and sodium silicate
as alkali activators. Through a series of mechanical tests, the optimal mass mixing ratio of each com-
ponent in the geopolymer was investigated, and the effects of initial water content and curing age on
the strength of geopolymer-stabilized river dredged soils were studied. The mechanical properties of
geopolymer-stabilized dredged soils were compared and evaluated, and the inherent mechanism of geo-
polymer-stabilized river dredged soils was analyzed through microstructure observation. The results in-
dicated that the optimal mass ratio of quicklime:sodium silicate: steel slag powder:blast furnace slag
powder in the industrial solid waste-based geopolymer was 280 : 350 : 729 : 405. The strength of
geopolymer-stabilized dredged soils nonlinearly decreased with higher initial water content and nonlin-
early increased with prolonged curing age. The compressive and tensile strength of geopolymer-stabi-
lized dredged soils was significantly lower than that of cement-stabilized dredged soils, whereas their
internal friction angle was notably higher. With increasing curing age, the formation of abundant amor-
phous gels and the consumption of calcium hydroxide enhanced the integrity of dredged soils, leading
to improved mechanical properties. This study provides a reference for the resource recycling of high-
water-content soft soils.

Keywords: dredged soil; geopolymer material; mix design; mechanical properties; stabilization mecha-
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Fig.1 Gradation curve of silty soil
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Table 1 Basic physical indicators of silty soil
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Fig.2 Photographs of precursor materials
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Table 2 Chemical composition and content of steel slag

powder

k214 CaO  SiO,  ALO, MgO Fe,0, NaO

oi/%  37.35 13.24  4.35 3.6 2512 2.65
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Table 3 Chemical composition and content of blast fur-

nace slag powder

sy CaO  SiO,  ALO, MgO Fe,O, SO,

/% 5379 28.01 10.31  6.01 1.03  0.85
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Fig.3 Photographs of alkali activator materials
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Fig.4 Flow chart of experimental procedures
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Table 4 Experimental schemes
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Fig.7 UCS of silty soils stabilized with different ratios of

quicklime to sodium silicate
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Fig.8 UCS of silty soils stabilized with different ratios of

steel slag to blast furnace slag
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Table 5 Average tensile and compressive strengths of

three specimen types
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Table 6 Shear strength parameters of three specimen types
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