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COMPRESSIVE STRENGTH/STABILIZED FINE GRAIN SOILS

Upper soils in northeast Thailand are wind-blown deposits consisting of silty clay
and silty sand. Shear strength and resistance to deformation of these soils decrease when
wet. This causes fractures in buildings and infrastructures such as gutters and roads, etc.
To prevent such problem structures should be built on cement treated soil.

This thesis studied the unconfined compressive strength of cement stabilized
fine-grained soil by varying 4 factors namely water content, cement content,
compaction energy and curing time. An attempt to explain the strength in terms of the
microstructure of soil was also made. It was found that strength is related to the pore
space and type of particles. The pores can be classified into 4 categories namely : 1) air
pores, size > 10 micron, 2) macro inter-aggregate pores, size 10-0.1 micron, 3) micro
inter-aggregate pores, size 0.1-0.01 micron and 4) intra-aggregate pores, size < 0.01
micron. The strength depends on the volume of macro and micro inter aggregate pores.
The lesser these pores the higher strength. Hydration process decreases the volume of
macro and micro inter-aggregate pores. The stabilized clay exhibits highest strength when
mixed and compacted at optimum water content (OWC). At OWC there is just enough
water for complete hydration and the total pore volume is least. The soil-water/cement
ratio controls the amount of hydration products (Ettringite, Calcium Hydroxide) and silica

and the micro inter-aggregate volume. At OWC the higher the compaction energy the



smaller the volume of total pore and the higher the strength. As the soil-cement aged the
amount of Ettringite decreases while that of calcium hydroxide increases.

The unconfined compressive strength for the wet side of OWC was found to be a
function of the soil-water/cement ratio and curing time. As the soil Soil-cement The

strength for the dry side of OWC was symmetrical to the wet side.
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