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ABSTRACT 

 

      This thesis aims to study the effect of lime wastes on clay soil and to 

explore these wastes for the purpose of improving the engineering 

properties of the soil. The engineering properties were studied on the 

natural soil, represented by the Unconfined Compressive strength (UCS), 

Flexural Strength (F.S), Direct Shear Strength (D.S), swelling percentage, 

and the effect of the curing time for (7,14,28,50 and 100) days, and the 

characteristics of durability represented by cycles of wetting-drying (W-D) 

and freezing-thawing (F-T) on the Unconfined Compressive strength 

(U.C.S.) and the percentage of weight loss and its comparison with the soil 

stabilized with lime wastes and Commercial Lime (CL). A high plastic clay 

soil, selected from the city of Mosul in the second Quarter of Al Kindi from 

Diwan residential complex, was studied, and lime wastes were taken, 

which includes: Eggshells lime waste (ESL) where they were burned at a 

temperature of (1000 °C) to turn into quicklime and then slacked with 

water to turn into hydrated lime, Limestone dust powder (LD) resulting 

from limestone cutting factories in Mosul City from the Kokjali Quarter, 

Industrial lime waste (LW) from the sugar factory in the City of Mosul, 

where these wastes were exposed to different weather conditions for many 

years and Commercial Lime (CL) as it was taken from the lime factory in 

Karbala Governorate. Clay soils were classified as Fat Clay (CH) according 

to the Unified Soil Classification System (USCS). The optimal percentage 

of lime was determined based on the Illinois method, as it was (4%) for 

(Commercial Lime (CL), Industrial Waste Lime (LW) and Limestone Dust 

Powder (Quarry Dust) (LD)), while it was (6%) for Eggshells Lime (ESL) 

at the Optimum Moisture Content (O.M.C) for each additive percentage. 
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The most important results that have been reached, are a clear improvement 

for all additives on Unconfined Compressive strength (UCS) as well as on 

Flexural Strength (F.S), Direct Shear Strength (D.S), and reduction in the 

rate of swelling, while an increase in Unconfined Compressive strength 

(UCS) was observed with an increase in the curing time from (7) days to 

(100) days for Eggshells Lime (ESL) and Commercial Lime (CL), While 

for Industrial lime waste (LW) and  Limestone dust powder (LD) there was 

a slight increase in the Unconfined Compressive strength (UCS) from (7) 

days to (50) days with a slight decrease in the Unconfined Compressive 

strength (UCS) with an increase in the curing time to (100) days. 

For the cycles of wetting-drying (W-D) and freezing-thawing (F-T), a 

continuous decrease in the Unconfined Compressive strength (UCS) was 

observed from the first to the sixth cycle for all additives, noting that the 

decrease in the Unconfined Compressive strength (UCS)at the age of (7) 

days is higher than at the age of (28) days. The same was true for the 

weight loss of the samples, as it continued to decrease with the increase in 

the number of cycles, noting that the natural soil (NS) and the soil 

stabilized with Quarry dust powder lime (LD) collapsed completely when 

immersed in water in the first cycle of wetting-drying (W-D) for both ages 

(7 and 28) days. 

 

 

 

 

 




