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Graduate Certificate in Hydraulic Engineering

* Hydraulic Structures

Hydraulic structures are engineering constructions used to manage water resources, such as dams, weirs,
and culverts. This explanation will cover key terms and vocabulary related to hydraulic structures in the
Graduate Certificate in Hydraulic Engineering.

1. Hydraulic structures: Engineering constructions used to manage water resources, such as dams, weirs, and
culverts.

Dams: Large hydraulic structures built across rivers or valleys to store and manage water resources for
various purposes, such as irrigation, flood control, and power generation.

Weirs: Low head structures built across rivers or streams to raise the water level and divert or measure flow.
Culverts: Small hydraulic structures used to convey water under roads, railways, or other obstructions.
2. Fluid mechanics: The study of the behavior of fluids, including water, and the forces that act on them.

Reynolds number: A dimensionless parameter used to determine whether a fluid flow is laminar or
turbulent.

Laminar flow: A smooth, predictable flow of fluid characterized by low Reynolds numbers.
Turbulent flow: A chaotic, unpredictable flow of fluid characterized by high Reynolds numbers.

3. Hydraulic head: The height of a column of water above a given point, measured in units of length, such as
meters or feet.

Potential energy: The energy possessed by a fluid due to its height above a given point.
Kinetic energy: The energy possessed by a fluid due to its motion.

4. Hydraulic gradient: The change in hydraulic head per unit length in a given direction, measured in units of
length per length, such as meters per meter or feet per foot.

Energy gradient: The change in total energy per unit length in a given direction, including both potential
and kinetic energy.

5. Hydraulic conductivity: A measure of the ease with which water can flow through a porous medium, such
as soil or rock.
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Darcy's law: An equation used to calculate the flow rate of water through a porous medium based on the
hydraulic conductivity and the hydraulic gradient.

6. Hydraulic structures design: The process of selecting and sizing hydraulic structures based on the desired
function, site conditions, and regulatory requirements.

Flow rate: The volume of water flowing through a hydraulic structure per unit time, measured in units of
volume per time, such as cubic meters per second or cubic feet per second.

Froude number: A dimensionless parameter used to determine the type of flow, subcritical or supercritical,
in open channels.

7. Erosion and scour: The removal of material, such as soil or rock, due to the action of water.
Scour protection: Measures taken to prevent or reduce erosion and scour around hydraulic structures.
Challenges:

* Understanding the principles of fluid mechanics and hydraulic head

* Calculating hydraulic conductivity and using Darcy's law

* Designing hydraulic structures to meet functional and regulatory requirements
* Preventing erosion and scour around hydraulic structures.

Examples and practical applications:

* Designing a dam for irrigation purposes, taking into account the desired flow rate, site conditions, and
regulatory requirements.

* Calculating the hydraulic conductivity of a soil sample and using Darcy's law to calculate the flow rate
through a culvert.

* Implementing scour protection measures around a weir to prevent erosion and maintain the desired
hydraulic head.

In conclusion, the study of hydraulic structures in the Graduate Certificate in Hydraulic Engineering covers
key terms and vocabulary related to the design, behavior, and management of these engineering
constructions. Understanding these concepts is essential for the successful design and operation of
hydraulic structures, and can be applied in various fields such as water resources management and
environmental engineering.
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