
Abstract 

The aim of this study was to determine the effect of quicklime (1 – 8% CaO) and maturation 

time (1 – 540 days) on the structure of clayey soil compacted at optimum moisture content by 

Proctor standard energy and whether expected change in structure affects the long - term 

permeability. The change of pore space of compacted loess with 1-8% lime (CaO) was studied 

by mercury porosimetry (MIP) for a long period of maturation (from 1 to 540 days). 

Development of pozzolanic reactions were monitored by measuring the pH. The development 

of new mineral phases (calcium silicate hydrates, calcium aluminate hydrates and calcium 

aluminate carbonate hydrate) in the treated soil was investigated by using X-Ray diffraction. 

The MIP indicated that 2% of CaO were sufficient for long term pozzolanic reaction. The 

threshold value is below the initial consumption of lime determined from the pH measurements 

(Eades and Grim, 1966). 

The alteration of the voids of the lime treated soil is noticeable, but the pH value can not drop 

below 11.7. At 4% of CaO, at 8% of CaO respectively, the macroporosity kept decreasing 

due to increasing mesoporosity for 360 curing days, for 540 curing days respectively, due to 

the new mineral phases. At 2% of CaO, the decrease of the macroporosity stops after 120 days. 

Below 2% of lime, the changes of the macroporosity were detected during first 28 curing days 

due to the The hydraulic conductivity of untreated soil decreases during the first 40 days and 

the value k ≈ 2*10-10m/s is reached after about 100 days. The soil with 1% of CaO after 28 days 

is more permeable than the untreated soil. Permeability test did not affect the change 

in the distribution of mesopores or of coarse pores, but there was a redistribution of macropores 

without any major impact on its porosity value nMIP. The soil with 8% of CaO and maturing in 

more than 14 days reached during the test period very close values of the hydraulic conductivity 

of untreated soil. Permeability test had no influence on the change in the distribution of coarse 

pores, macroporosity kept decreasing due to increasing mesoporosity which is ascribed 

due to the formation of newly formed mineral phases under the water. 

 


