
ABSTRACT 

The thesis in concerned with the effect of external conditions as 

cycles of Wetting/ Drying, Freezing/ Thawing, immersion and leaching on the 

stabilization soil. Ultrasonic wave Velocity and Compressive Strength were 

used in this study. Results were shown the effect of the above conditions 

optimally. Specimens of granular soil stabilized with cement were studied 

from the Hleela area in the city of Mosul. The mean variables considered were 

the effect of the curing time of 7 and 28 days at the temperature of 25°C. The 

moisture content values representing the dry side and the wet side of the 

optimum moisture content which correspond to the maximum dry density. 

Granular soil was classified as (SW) according to the unified 

classification system and the design stabilization percent adopted in this 

research was 5% cement of dry weight. Results were shown that the Velocity 

of the waves was negatively affected in the dry state for specimens decreased 

when the number of cycles of Wetting/ Drying has increases, and the Velocity 

wave was positive in the wet state as it increased with increasing cycles. In the 

compressive resistance, both dry and wet specimens were positively affected 

with Wetting/ Drying cycles, and for all curing periods and moisture contents. 

Specimens at 28 days gave higher values than specimens at 7 days. 

Compacted specimens at the moisture content which represents the dry side of 

the stabilized soil were showed values higher than those corresponding on the 

wet side. 

Behavior of Freezing/ Thawing effect on the stabilized specimens 

was different for two specimens’ sides. The wave speed and Compressive 

Strength increased up to the eighth cycle, and then decreased with increasing 

cycles for dry side specimens. The Velocity and Compressive Strength values 

decreased from the fourth cycle with increasing cycles for wet side specimens. 



The Velocity waves and Compressive Strength were increased for 

all immersion specimens, with the immersion period of 120 days and for both 

sides wet and dry of the optimum moisture content. The specimens on the dry 

side had higher values for the wave speed and Compressive Strength 

compared with corresponding wet side. 

Behavior of the leaching specimens was similar to corresponding of 

the immersion specimens, but the values of the leaching specimens were 

slightly higher than those of the immersion specimens. 


