
The Importance of Hydraulics in Civil and
Environmental Engineering
Hydraulics is a vital aspect of civil and environmental engineering, playing a
significant role in the design, construction, and management of various
infrastructure projects. This field of engineering deals with the behavior and
properties of fluids, particularly water, and how it interacts with structures and the
environment.

Understanding Hydraulics

In civil and environmental engineering, hydraulics encompasses the study of fluid
mechanics, including the movement, control, and behavior of water and other
fluids. It focuses on the principles of fluid dynamics, hydraulic structures, and their
impact on the surrounding environment.

Hydraulics is applied in a wide range of civil and environmental engineering
projects, including the design and construction of dams, bridges, water treatment
systems, drainage systems, canals, and rivers. By understanding the behavior of
fluids, engineers can develop effective solutions to manage water resources,
prevent flooding, and ensure the efficient transportation of water.
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Applications in Civil Engineering

Hydraulics plays a crucial role in the design and analysis of hydraulic structures in
civil engineering. One example is the construction of dams, which involve the use
of hydraulic principles to control water flow and prevent overflow. By studying the
behavior of water, engineers can design dam structures that can withstand the
forces exerted by large bodies of water.

Bridge design also heavily relies on hydraulics, as engineers need to consider the
effect of flowing water on the stability and integrity of the structure. By
understanding the interaction between water and bridges, engineers can design
them to withstand various hydraulic forces, such as water pressure and flow
velocities.

Furthermore, hydraulics is essential in the construction of water treatment
systems, which ensure the supply of clean water to communities. To efficiently
treat water, engineers need to understand how water flows through pipes, filters,
and treatment plants. By applying hydraulic principles, they can design systems
that maximize the process of removing contaminants and provide safe drinking
water.

Applications in Environmental Engineering

In environmental engineering, hydraulics is essential for managing water
resources, safeguarding the environment, and preventing flood damages. By
studying the behavior of rivers, engineers can design effective flood control
systems that redirect water flow and protect vulnerable areas.
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Hydraulic modeling is a valuable tool in environmental engineering, allowing
engineers to predict and analyze the impacts of natural disasters, such as
hurricanes and tsunamis. By understanding how water interacts with the
environment and structures, engineers can develop evacuation plans, design
resilient structures, and implement mitigation measures to minimize the damage
caused by these events.

The Future of Hydraulics in Civil and Environmental Engineering

As the world faces challenges related to climate change and population growth,
the role of hydraulics in civil and environmental engineering becomes even more
critical. Engineers continuously strive to develop innovative solutions to manage
water resources efficiently, improve flood control systems, and mitigate the
impacts of natural disasters.

Advancements in technology and computer simulations have helped engineers
better understand hydraulic behavior. Numerical modeling and simulation tools
allow engineers to analyze complex hydraulic systems, predict their performance,
and optimize designs for maximum efficiency and safety.

The integration of hydraulics with other areas of engineering, such as renewable
energy and sustainable infrastructure, opens up new possibilities for the field.
With the increasing demand for clean energy, hydropower projects that harness
the energy of flowing water are becoming more prevalent. Engineers in this field
focus on designing efficient turbines, optimizing energy extraction, and minimizing
the environmental impact.

Hydraulics plays a crucial role in civil and environmental engineering, contributing
to the design, construction, and management of various infrastructure projects. Its
application extends to hydraulic structures, flood control systems, water treatment



plants, and environmental management. As technology advances, engineers
continue to utilize hydraulic principles to develop innovative solutions for the
sustainable management of water resources.
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This classic text, now in its sixth edition, combines a thorough coverage of the
basic principles of civil engineering hydraulics with a wide-ranging treatment of
practical, real-world applications. It now includes a powerful online resource with
worked solutions for chapter problems and solution spreadsheets for more
complex problems that may be used as templates for similar issues.

Hydraulics in Civil and Environmental Engineering　is structured into two parts to
deal with principles and more advanced topics. The first part focuses on
fundamentals, such as hydrostatics, hydrodynamics, pipe and open channel flow,
wave theory, physical modelling, hydrology and sediment transport. The second
part illustrates engineering applications of these principles to pipeline system
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design, hydraulic structures, river and coastal engineering, including up-to-date
environmental implications, as well as a chapter on computational modelling,
illustrating the application of computational simulation techniques to modern
design, in a variety of contexts.

New material and additional problems for solution have been added to the
chapters on hydrostatics, pipe flow and dimensional analysis. The hydrology
chapter has been revised to reflect updated UK flood estimation methods, data
and software. The recommendations regarding the assessment of uncertainty,
climate change predictions, impacts and adaptation measures have been
updated, as has the guidance on the application of computational simulation
techniques to river flood modelling.

Andrew Chadwick is an honorary professor of coastal engineering and the former
associate director of the Marine Institute at the University of Plymouth, UK.

John Morfett was the head of hydraulics research and taught at the University of
Brighton, UK.

Martin Borthwick is a consultant hydrologist, formerly a flood hydrology advisor at
the UK’s Environment Agency, and previously an associate professor at the
University of Plymouth, UK.
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