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ABSTRACT

This study investigates the simultaneous effects of diesel contamination (0% to 10%) and the
addition of nanosilica (0%, 1%, and 2%) on the physical and mechanical properties of clayey
sand (60% sand and 40% kaolinite). A total of 18 mixtures were prepared, and tests for specific
gravity, compaction, Atterberg limits, permeability, consolidation, unconfined compressive
strength, California Bearing Ratio (CBR), and direct shear were conducted. The findings
indicate that the soil behavior is governed by the interaction between diesel and nanosilica.
Increasing diesel content leads to a continuous decrease in specific gravity and optimum
moisture content, alongside an increase in maximum dry unit weight. Unconfined compressive
strength peaks at approximately 4% contamination and subsequently drops by 25% at 10%
contamination. In contrast, the CBR value increases continuously with rising diesel content,
with the 2% nanosilica dosage yielding the highest values. Direct shear results show that total
shear strength decreases steadily as contamination increases; this reduction stems from the
differing behaviors of the two strength components: cohesion exhibits a non-monotonic trend
peaking at 4% contamination, whereas the internal friction angle shows a continuous decline.
Nanosilica enhances both cohesion and friction, with samples containing 1% nanosilica
achieving the highest values. Permeability decreases with increasing diesel content due to pore
clogging, while consolidation parameters display a non-monotonic trend, peaking at moderate
contamination levels. The optimal percentage of nanosilica (1%) mitigates the adverse effects
of diesel and improves mechanical performance—findings that could prove instrumental in
managing hydrocarbon-contaminated soils.

Keywords: Direct Shear Test, Unconfined Compressive Strength, California Bearing Ratio,
Coefficient of Consolidation, Coefficient of Permeability.
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