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Advanced Certificate in Engineering Geology and Soil Mechanics

Soil Mechanics

Soil Mechanics is a branch of engineering geology that deals with the study of the engineering properties
of soils and their behavior under various loading conditions. It is essential for understanding the stability of
structures built on or in soils, such as buildings, bridges, dams, and roads. Soil mechanics plays a crucial role
in geotechnical engineering, which involves the design and construction of structures in or on the ground.

Key Terms and Concepts in Soil Mechanics:

1. Soil: Soil is a naturally occurring material that consists of mineral particles, organic matter, water, and air.
It is formed by the weathering of rocks and is found on the Earth's surface.

2. Particle Size: Soil particles are classified based on their size into sand, silt, and clay. The particle size
distribution affects the engineering properties of soil, such as permeability and strength.

3. Soil Structure: Soil structure refers to the arrangement of soil particles into aggregates or clumps. The
structure of soil influences its compaction, permeability, and shear strength.

4. Porosity: Porosity is the percentage of void space in soil. It affects the soil's permeability and
compressibility, which are important in geotechnical engineering.

5. Void Ratio: Void ratio is the ratio of the volume of voids to the volume of solids in soil. It is a measure of
how compacted or dense the soil is and affects its shear strength and compressibility.

6. Compaction: Compaction is the process of increasing the density of soil by removing air voids. Proper
compaction is essential for improving soil's strength and stability.

7. Consolidation: Consolidation is the gradual process by which soil settles under a load. It is important in
determining the settlement of structures built on soil.

8. Permeability: Permeability is the ability of soil to allow water to flow through it. It is a critical property in
foundation design and drainage systems.

9. Shear Strength: Shear strength is the resistance of soil to deformation or failure under applied shear
stress. It is a crucial parameter in slope stability analysis and foundation design.

10. Stress-Strain Behavior: Stress-strain behavior refers to how soil deforms under different loads.
Understanding this behavior is essential for predicting the response of soil to various engineering activities.

11. Consolidation Settlement: Consolidation settlement occurs when water is squeezed out of soil due to an
increase in effective stress. It can lead to subsidence in structures built on compressible soils.

12. Active Earth Pressure: Active earth pressure is the horizontal pressure exerted by soil on a retaining wall
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when the soil is expanding. It is crucial in the design of retaining walls and earth dams.

13. Passive Earth Pressure: Passive earth pressure is the horizontal pressure exerted by soil on a retaining
wall when the soil is contracting. It helps stabilize the wall against overturning.

14. Bearing Capacity: Bearing capacity is the maximum load that the soil can support without failure. It is a
critical parameter in the design of foundations for structures.

15. Liquifaction: Liquifaction occurs when soil loses its strength and stiffness due to the presence of water
under cyclic loading. It can lead to ground failure during earthquakes.

16. Slope Stability: Slope stability refers to the ability of soil slopes to resist erosion and landslides. It is
essential in geotechnical engineering to prevent slope failures.

17. Ground Improvement Techniques: Ground improvement techniques are methods used to enhance the
engineering properties of soil, such as compaction, grouting, and soil reinforcement. These techniques are
employed to overcome soil challenges in construction projects.

18. Geosynthetics: Geosynthetics are synthetic materials used in geotechnical engineering applications, such
as geotextiles, geomembranes, and geogrids. They are used for drainage, erosion control, and
reinforcement purposes.

19. Soil Classification: Soil is classified based on its particle size distribution, plasticity, and density into
categories such as sand, silt, clay, and organic soil. Soil classification helps in understanding the behavior of
different soil types.

20. Atterberg Limits: Atterberg limits are the water content ranges at which soil changes from a solid to a
plastic or liquid state. The liquid limit, plastic limit, and shrinkage limit are important parameters in soil
classification and compaction studies.

21. Triaxial Test: The triaxial test is a laboratory test used to determine the shear strength and stiffness of soil
under different stress conditions. It is widely used in geotechnical engineering for soil characterization.

22. Plate Load Test: The plate load test is a field test used to determine the bearing capacity of soil for
foundation design. It involves applying a load on a circular plate and measuring the settlement of the soil.

23. Standard Penetration Test (SPT): The Standard Penetration Test is a field test used to determine the
relative density and shear strength of soil layers. It involves driving a split-spoon sampler into the soil and
counting the number of blows required.

24. Cone Penetration Test (CPT): The Cone Penetration Test is a field test used to measure the penetration
resistance of soil. It is widely used for soil characterization and foundation design in geotechnical
engineering.

25. Settlement Analysis: Settlement analysis involves predicting the vertical movement of structures built on
soil due to consolidation or other factors. It is essential for ensuring the stability and serviceability of
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structures.

26. Retaining Walls: Retaining walls are structures built to retain soil or other materials in a vertical or near-
vertical position. They are used to prevent slope failure and provide support for structures on sloping
ground.

27. Shallow Foundations: Shallow foundations are structural elements placed near the ground surface to
transfer loads from a structure to the underlying soil. They are used when the bearing capacity of the soil is
sufficient to support the structure.

28. Deep Foundations: Deep foundations are structural elements placed deep into the ground to transfer
loads to deeper, more competent soil layers. They are used when the bearing capacity of the shallow soil is
inadequate.

29. Groundwater: Groundwater is water that saturates the soil or fills the voids between soil particles. It can
affect soil properties such as strength, permeability, and consolidation.

30. Soil Erosion: Soil erosion is the process by which soil is displaced or washed away by water, wind, or
other forces. It can lead to land degradation and slope instability.

In conclusion, understanding the key terms and concepts in soil mechanics is crucial for geotechnical
engineers and construction professionals to design and construct safe and stable structures. By considering
factors such as soil properties, behavior, and challenges, engineers can mitigate risks and ensure the long-
term performance of civil engineering projects. Soil mechanics is a fundamental discipline that underpins
the field of geotechnical engineering and plays a vital role in shaping the built environment.
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