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Mixture of dredged soils derived from seabed and 

steel slags which is an alkali activator, develops strength due 
to the interaction that forms secondary phases. The mixture’s 
utilization is currently limited as the strength development is 
unpredictable by the diverse components of the dredged soils 
from different sampling areas. A significant fraction of both 
materials is treated as wastes due to the large production and 
the limited utility. In this study, we performed: microscopic 
observations to clarify the secondary phases responsible for 
strength development; detailed characterization of initial 
phases in dredged soils to clarify the components; and the 
simulation of the kinetical dredged soil-steel slag interaction 
by geochemical modelling to understand the initial phases in 
dredged soils that contributes to secondary phase formation. 

The secondary phases responsible for strength 
development is identified to be the calcium silicate hydrate 
(C-S-H) from microscopic observations of mixture specimens 
as suggested in previous study [1]. Amongst all characterized 
silicate phases in dredged soils, we confirmed the main silica 
supplier to form C-S-H to be not crystalline silicates and clay 
minerals but natural amorphous silica. The simulation of the 
kinetic interaction of steel slags and dredged soil had shown 
that amorphous silica was the only phase that significantly 
dissolved within 28 days of reaction time under alkaline 
condition. Phase volume entry of amorphous silica were fitted 
to the mixture’s measured pH transition of pore water against 
time that showed different trend between stronger and weaker 
mixtures. The weaker mixtures’ case was simulated by 
loading 1/4 of amorphous silica as reactant compared to 
stronger mixtures’ case. Identifying the main components 
responsible for secondary phase formation in complex natural 
soil samples in alkaline activated environment, aided by the 
geochemical modelling to simulate the interactions, is shown 
to be an effective approach to explaining the engineering 
property evolution in mixtures of dredged soils and alkali 
activators, potentially contributing to increased reuse of such 
materials. 
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