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Abstract: Recent advancements in bioremediation in geotechnical
engineering have introduced biogels as a replacement for pore water
in soil, significantly enhancing the physical and hydraulic properties.
This approach addresses critical challenges posed by climate change,
including freeze-thaw damage and soil stability issues. By mitigating
soil erosion, reducing swelling, and improving foundation stability,
biogels represent a promising solution for sustainable infrastructure.
However, identifying the optimal biopolymer additive—one that
enhances performance without compromising soil strength—remains a
complex challenge. Ideal biogels should be self-assembling, resilient to
deformation, and capable of integrating clay additives to maximize
efficacy. While experimental efforts have demonstrated promising
results, they largely rely on trial and error to determine the
appropriate biopolymer composition and clay filler properties. This
study employs computational modeling to systematically evaluate
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