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ABSTRACT

This present research investigates the role of influential factors such as water content, cement
content, compaction energy, _curing time, replacement ratio, and fineness of fly ash on strength and
microstructure development in blended cement stabilized silty clay. Its strength was examined by
unconfined compression test and its microstructure (fabric and cementation bond) by a scanning
electron microscope (SEM), mercury intrusion porosimetry (MIP), and thermal gravity (TG) analysis.
The role of cement stabilization is to improve the soil structure (increase of inter-cluster cementation
bonding and reduction of the pore space). For a particular compaction energy and curing time, the state
of water content governs the fabric and the cementitious products. At the optimum water content
(OWC), the total pore volume is the lowest. The maximum cementitious products are found at water
content of about 1.2 OWC. At such condition, the strength is the highest. With increasing cement
content, three zones of improvement are observed namely active, inert and decline zones. The active
zone is the most effective for stabilization where the cementitious products increase with cement and
fill up the pore space. In the short period of stabilization, the large pore (>0.1 micron) volume increases
due to the input of coarser particles (unhydrated cement particles) while the small pore (<0.1 micron)
volume decreases due to the solidification of the cement gel (hydrated cement). With time, the large
pores are filled up with the cementitious products, hence the small pore volume increases and the total
pore volume decreases. This leads to the strength development with time. Fly ash is an inert material
dispersing clay-cement clusters when interacted with water. The dispersion increases the cementitious

products, and hence strength, and is dependent upon replacement ratio and fineness.





