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ABSTRACT

Embankments near tidal power plants are continuously exposed to repeated
water-level fluctuations, causing the surrounding soils to undergo long-term wet-dry
cycles. These cyclic moisture variations can degrade the structural integrity of soils and
promote the loss of fine particles, thereby increasing the susceptibility of embankment
surfaces to erosion and localized failure. Recently, bio-based soil stabilization methods
have gained increasing attention as eco-friendly reinforcement approaches for
mitigating such erosion-related problems. In particular, biopolymers can enhance
interparticle bonding and apparent cohesion, improving resistance to surface erosion,
while enzyme-induced calcium carbonate precipitation (EICP) can promote
cementation between soil particles through enzyme-mediated carbonate precipitation.
In this study, the engineering and mechanical properties of embankment surface soils
weakened by actual water-level fluctuations were investigated, and EFA testing was
conducted to evaluate their erosion resistance. In addition, a composite treatment
combining biopolymers and EICP was applied to the soils, and its effect on surface
erosion resistance was evaluated. SRICOS-EFA numerical modeling and analysis were
also performed using EFA-derived data to evaluate the long-term scour depth around
piles installed in the riverbed. The experimental results showed that the composite-
treated soils exhibited a greater erosion mitigation effect than the untreated control,
indicating that the erosion resistance of embankment surface soils was effectively
improved. Furthermore, the numerical results indicated that the composite treatment
was effective in reducing long-term scour development. This study verifies the
applicability of composite treatment for erosion-vulnerable embankment surface soils
and demonstrates the potential of EFA testing for evaluating surface erosion behavior
and predicting long-term scour depth.
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