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Strength and damage of silt solidified with soda residue under coupling effect of dry-wet cycle and erosion//HE
Jun, ZHU Yuanjun, LI Wenjing ( School of Civil Engineering, Architectural and Environment, Hubei University of
Technology, Wuhan 430068, China)

Abstract: In order to reveal the impact of the coupling effect of dry-wet cycles and erosion on the properties of solidified
silt, dredged silt was solidified with soda residue, slag and carbide slag as solidifying agents. The appearance, unconfined
compressive strength and damage of solidified silt were studied under the coupling effect of capillary infiltration wetting-
drying cycles and erosion environments such as distilled water, seawater and magnesium sulfate, and the coupling action
laws, mechanisms and optimal solidifying agent dosages were explored. The results show that the coupling effect of
magnesium sulfate erosion and wetting-drying cycles results in the most serious appearance damage and the most significant
reduction in strength of the specimens. Increasing the slag content can improve the durability of the solidified silt. When
the slag contents are 20% and 15% , respectively, the soda residue content should not exceed 25% and 35%. The coupling
effect of seawater and magnesium sulfate erosion with multiple wetting-drying cycles causes the specimens to quickly reach
the damage and failure state with the increase of strain. The coupling effect of seawater erosion and wetting-drying cycles
leads to the formation of more ettringite and NaCl crystals in the specimens. With the increase in the number of cycles, the
NaCl crystals increase, the inhomogeneity of the specimens is enhanced, and the numbers of mesopores and macropores
increase. The coupling effect of magnesium sulfate erosion and wetting-drying cycles results in the reduction of hydration
products such as calcium silicate hydrate. Expansive CaSO, + 2H, 0 precipitates when the soda residue content is too high,
leading to a decline in the durability of solidified silt. The coupling effect of capillary infiltration wetting-drying cycles and
erosion causes serious macroscopic and microscopic damages to solidified silt.
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