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ABSTRACT 

Clay soils are one of the major problem soils encountered during road construction 

activities. Construction of road on clay subgrade of the use of clay as road construction 

material are both discouraged due to peculiar behaviour of clay soils. Studies have 

shown that the cause of early damage and failure of most highway pavements in the 

world today especially in Nigeria is poor subgrade soil conditions. This study is aimed 

at treating clay soils with stone dust and Calcium Carbide Residue (CCR) admixed with 

zeolite to enhance its strength and durability. To achieve this purpose, index properties 

and preliminary test were carryout on the samples. Other test such as compaction 

characteristics, Unconfined Compressive Strength (UCS), durability and micro-

structural characteristics at varying composition of stone-dust admixed with CCR and 

zeolite were also conducted. The results revealed that the clay soil falls under clay of 

high plasticity (CL) based on Unified Soil Classification System, which is not suitable 

in its natural state for any component of flexible pavement structure. The micro-

structural analysis of the clay using X-ray Diffraction and Scan Electron Microscopy 

(SEM) revealed that the clay consists of both primary and secondary minerals including 

montmorillonite. The SEM showed the morphology of the compacted clay as flaky in 

nature with pore spaces. Maximum UCS of 2425 kN/m2, which satisfy a soil material 

to be used as base course material for highly trafficked road bases. This was achieved 

at 2% zeolite and 10% CCR at 10% stone dust replacement at 28 days curing. The 

optimal CCR required for effective stabilisation of clay-stone dust lies between 5 to 

10% with at 2% and 4% zeolite additions for 1, 7 and 28 days curing. The highest UCS 

value obtained for clay- stone dust stabilized with CCR and zeolite only increased by 

7times the strength of the natural clay, which has a highest UCS of 359 kN/m3. 
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