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A Study of Swelling Characteristics of Surface Bearing Strata at Selected Areas in Basra Governorate/ Southern Iraq

Abstracts of Thesis:

This research was carried out to study the swelling properties of top soil extending to 4 meters depth which is the bearing strata of
engineering construction with shallow foundation in selected region in Basrah city, the study included the horizontal and vertical
variation in the ability of swelling properties along the study areas to identify the causes of the swelling and to proposed suggestion
treatment to reduce the negative effects of swelling in engineering building . To
achieve this purpose, fifteen boreholes were drilled for 4 meter depth in 15 sits distributed in basrah city, a series of experimental
studies have been conducted on 60 samples included classification, limits of atterberge, moisture content, engineering tests, and X-ray
diffraction analysis in order to know the particles size distribution, their swelling properties, moisture content and the components of
the soil minerals. The grain size distribution results showed that the ratio of clay in soils ranges from 21-62% at a rate of 44.9%, and
silt between 10-76% at a rate of 48.3% and the sand ratio ranging from 0-11% at a rate of 3.3%. The results observed that the soils is
silty clay and Claye y, and the moisture content 12.1-48% at a rate of 26.2% .

The results of Atterberge limits test show that the liquidity limit ranging between 30-57% at a rate of 44.2%. And plasticity index
between 12-32% at a rate of 20.4%, shrinkage limite between 5-18% at a rate of 12.3%. Classification of soils under plasticity chart
appears that 4 samples are classified as clays few inorganic plasticity , 39 samples Clays inorganic medium plasticity ,10 clay samples
of high inorganic plasticity , 6 samples are classified as inorganic few plasticity and a single samples is classified as silty Organic high
plasticity. The effectiveness values of soils in the study area ranging between 0.96-0.24 at a rate of 0.47, which means that the Clays
are classify as ineffective - unusual effectiveness.

The study also included the swelling coefficient rate, the results shows that 24 model soils sample has low- lying bloating, 33
medium-puffiness and 3 high-swelling models soils in 11 locations (Shatt al-Arab 1, Shatt al-Arab 2 and Qarmaa 1, Qarmaa 2 ,
Minawi Pasha, Fao , Al-ablaa, Oysean, Shatt Albasra ,Asmaee and Al-Kablaa)show medium range swelling rate , while the four other
areas ( Qurna ,hay-Qadisiyah, Albrehh and Hamdan) show law swelling. The result using Contour maps show moderate swelling
rates of the soil in three level (0-1,1-2 and 2-3 m depth) , while the soil has low swelling rate in fourth level (3 - 4 m). Metal analysis
using X- Ray diffraction showed that Almontimorillonite is the fundamental metal in most study sites at a rate ranging between 07/12
to 04/20% at a rate of 16.6%, while Alalayt metal rate ranging between 06/08 to 07/15% at a rate of 13.96%, and Kaolinite metal rang
7.4- 19.6% at a rate of 14.6%. The non-clay minerals have shown that the mineral calcite charts is prevalent, as the percentage rate of
between 05/14 to 05/24% and at a rate of 20.1%, followed by metal quartz between 22.2-35% at a rate of 26.5%, and metal dolomite
rates ranging between 2/2 to 5/5 at a rate of 3.8% %, metal and plaster between 2/2 to 8/3% at a rate of 3.1%, and metal feldspar .




