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Professional Certificate in Land Development

Soil Mechanics and Foundation Engineering

Soil Mechanics and Foundation Engineering are crucial components in the field of land development, as
they deal with the behavior of soil and the design of foundations for structures. In this explanation, we will
cover key terms and vocabulary related to these subjects.

1. Soil Mechanics:
Soil mechanics is the study of the physical and mechanical properties of soil, including its behavior under
various loads and environmental conditions.

a. Soil Classification: Soil is classified based on its grain size distribution, plasticity, and other properties,
such as:

* Gravel: Soil particles larger than 4.75 mm in diameter
* Sand: Soil particles between 0.075 mm and 4.75 mm in diameter
* Silt: Soil particles between 0.002 mm and 0.075 mm in diameter
* Clay: Soil particles smaller than 0.002 mm in diameter, with high plasticity
* Organic Soils: Soils with high organic content, such as peat and muck

b. Soil Properties:

* Porosity: The percentage of voids or empty spaces in soil
* Density: The mass per unit volume of soil
* Water Content: The amount of water present in soil, expressed as a percentage of the soil's weight
* Consistency: The resistance of soil to deformation or distortion, expressed in terms of its moisture content
* Permeability: The ability of water to flow through soil, expressed in terms of its hydraulic conductivity

2. Foundation Engineering:
Foundation engineering deals with the design and construction of foundations for structures, taking into
account the soil mechanics properties of the underlying soil.

a. Foundation Types:

* Shallow Foundations: Foundations that are located near the ground surface, such as spread footings and
mat foundations
* Deep Foundations: Foundations that are located deep below the ground surface, such as piles and drilled
shafts

b. Soil-Structure Interaction: The interaction between the soil and the structure, including the effects of load
transfer, settlement, and lateral earth pressure.

c. Bearing Capacity: The ability of the soil to support the weight of the structure, expressed in terms of its
ultimate and allowable bearing capacity.
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d. Settlement: The amount of vertical movement of the soil and the structure, expressed in terms of
immediate, consolidation, and long-term settlement.

e. Lateral Earth Pressure: The pressure exerted by the soil on the structure, expressed in terms of active,
passive, and at-rest earth pressure.

Examples and Practical Applications:

* Soil classification determines the type of foundation required for a structure, as well as the expected
settlement and lateral earth pressure.
* Shallow foundations are typically used for light loads and relatively stable soils, while deep foundations
are used for heavy loads and unstable soils.
* Soil properties, such as porosity and permeability, affect the design of drainage systems and the potential
for water damage to the structure.
* The bearing capacity of the soil must be carefully evaluated to ensure that the foundation can support the
weight of the structure, without causing excessive settlement or failure.

Challenges:

* Soil properties can be highly variable and difficult to predict, requiring extensive site investigations and
testing.
* The interaction between the soil and the structure can be complex, requiring advanced analysis and
modeling techniques.
* The design of foundations must take into account not only the current conditions but also the potential
for future changes, such as erosion, subsidence, and earthquakes.

In conclusion, Soil Mechanics and Foundation Engineering are essential components of land development,
requiring a deep understanding of the properties and behavior of soil, as well as the design and
construction of foundations for structures. With the right knowledge and techniques, engineers can ensure
the stability, safety, and longevity of buildings and other structures, regardless of the underlying soil
conditions.
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