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This research aims to study the impact of soil's physical and mechanical properties on the design
of building and engineering structure foundations. Soil is the load-bearing medium for structures,
and its properties vary significantly from one location to another. This necessitates a thorough
understanding of its engineering behavior before commencing any structural design process. The
research analyzes key soil properties such as density, moisture content, Atterberg limits, shear
strength, modulus of elasticity, and permeability, and how each property influences the selection
of the appropriate foundation type and the determination of its dimensions and depth. The research
also examines common problems associated with weak soil properties, such as differential
settlement, shear failure, swelling, shrinkage, and the effect of groundwater levels on soil bearing

capacity.

The results show that highly plastic clay soils pose a significant challenge in foundation design
due to their susceptibility to swelling and shrinkage with changes in moisture content, leading to
irregular differential settlement that threatens the structural integrity of buildings. The results also
indicate that loose sandy soils require improvement and compaction processes before foundation
construction to ensure adequate bearing capacity. The research recommended the necessity of
conducting comprehensive and detailed geotechnical studies for each construction site before
starting the design, and adopting modern soil improvement techniques when dealing with soils
with unsuitable properties, taking into account the environmental and climatic factors that may

change the properties of the soil over time.
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