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Analysis of the Engineering Characteristics of
Casein Polymer-Treated Soil Based on Soil Type
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Abstract

Chemical ground reinforcement involves enhancing the mechanical properties of soil through chemical reactions.
Existing ground reinforcement materials pose challenges, including environmental pollution during production and
use, pH fluctuations caused by leaching into groundwater, and ecological disturbances. This study investigates the
engineering performance of soils treated with casein polymer, a milk-derived, eco-friendly reinforcement material.
The performance assessment was carried out by measuring unconfined compressive strength and hydraulic conductivity
across different soil types, including Jumunjin sand, granite weathered soil, and soft soils. The analysis examined
the relationship between unconfined compressive strength, hydraulic conductivity, and soil type. The findings indicate
significant correlations based on the concentration of casein polymer and soil type. The outcomes of this study provide

foundational data for the application of casein polymer in soil reinforcement efforts.
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Table 1. Mixing ratio of casein biopolymer used in this study

Case Water [g] | Casein [g] | NaOH [g] | CaOH [g]
CS20 100 20 1.0 5.2
CS30 100 30 1.5 78
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Fig. 1. Particle size distribution of soils
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Fig. 2. Unconfined compressive strength test equipment
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