Impact of Walnut Shell Powder on the Geotechnical Performance of Clayey Soil for
Sustainable Pavement Applications

ABSTRACT

In recent decades, civil engineering projects have increasingly been interested in enhancing soil strength
using waste materials. This study investigates the impact of walnut shell powder (WSP), a byproduct of
walnut, on the geotechnical characteristics of high-plasticity clay (CH), which is commonly associated with
weaknesses in pavement structures. Also, the research was conducted to assess the effects of varying WSP
content including (5%, 10%, 15%, 20%, and 25% by dry weight of sample) on various key soil properties,
such as natural water content, Atterberg limits, specific gravity, compaction characteristics, and the
California bearing ratio (CBR). The findings indicate that increasing the WSP content by up to 25% resulted
in a reduction in the liquid limit, plasticity index, linear shrinkage, and specific gravity. While, the optimum
moisture content increase as WSP is added, the maximum dry density and CBR show a rising pattern until
15% WSP, before starting to decline. These results suggest that adding up to 15% WSP into clayey soil can
significantly enhance subgrade strength, potentially reducing the required pavement thickness. This
approach not only enhances soil properties but also offers a sustainable solution for utilizing agricultural
waste in civil engineering applications.

Keywords: Clayey soil, walnut shell powder, CBR, pavement design, geotechnical properties,
sustainability.



