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Abstract; This study aims to evaluate the feasibility and effectiveness of using phosphoric acid to modify water glass re-
inforcement in engineering. Initial experiments determined the optimum mixing ratio of the modified solution, which
was then used to test reinforced sand samples using unconfined pressure gauges and direct shear gauges. In addition,
the reinforcement effect and mechanism of the modified water glass solution on fine sand layers were investigated. The
results show that treatment with phosphoric acid modified aqueous glass solution can significantly improve the strength
of fine sand soil. The optimum volume ratio for practical engineering use was found to be 13:1: 3.3 for water, phos-
phoric acid and water glass, respectively. In addition, the solution demonstrated the ability to solidify up to 4 cubic
meters of plain sand per cubic meter through simulated permeability experiments. When the unconfined compressive
strength is in the range of 140 kPa ~213 kPa and the setting time is 42 hours, the compressive strength reaches its
maximum. The compressive strength of the sand consolidation bodies initially increases and then decreases over time.
The use of reinforcement can increase the initial cohesion by 6 kPa ~28 kPa compared to undisturbed fine sand while
reducing the internal friction angle to a suitable level.

Keywords: modified sodium silicate; phosphoric acid; loose sand layer; solution mixture ratio; shear

strength ; stress-strain curve
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