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Turbulence is a ubiquitous phenomenon in coastal and civil engineering,
playing a crucial role in shaping the behavior of coastal structures,
sediment transport, and pollutant dispersion. Understanding and
harnessing the effects of turbulence is essential for designing resilient
coastal and civil infrastructure and mitigating environmental risks.
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The book "Turbulence In Coastal And Civil Engineering: Advanced On
Ocean Engineering 51" provides a comprehensive exploration of this
complex subject, offering a blend of theoretical underpinnings, advanced
computational methods, and practical case studies.

Theoretical Foundations

The book begins by establishing a solid foundation in the theoretical
principles of turbulence. It covers topics such as:
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Fundamental concepts of fluid dynamics and turbulence

Turbulence modeling and simulation techniques

Advanced computational methods for turbulence simulations

Wave dynamics and wave-structure interactions

Sediment transport and morphological evolution

Advanced Computational Methods

The book then delves into advanced computational methods for simulating
turbulent flows. It introduces readers to:

Large eddy simulations (LES)

Reynolds-averaged Navier-Stokes (RANS) models

Hybrid RANS-LES methods

Particle-based methods

Meshless methods

With detailed explanations and case studies, the book demonstrates the
application of these methods in coastal and civil engineering problems.

Experimental Techniques

In addition to computational methods, the book also emphasizes the
importance of experimental techniques in turbulence research. It covers:

Flow visualization techniques

Particle image velocimetry (PIV)



Laser Doppler velocimetry (LDV)

Acoustic Doppler velocimetry (ADV)

Field measurements and data analysis

The book provides guidance on designing and conducting experimental
campaigns and interpreting experimental data.

Case Studies

To illustrate the practical applications of turbulence in coastal and civil
engineering, the book presents a diverse range of case studies, including:

Design of coastal structures (e.g., breakwaters, jetties, seawalls)

Sediment transport and coastal morphology

Mixing and dispersion of pollutants

Hydrodynamic forces on offshore structures

Wave energy conversion

These case studies showcase how turbulence affects the performance and
safety of coastal and civil engineering structures.

Turbulence In Coastal And Civil Engineering: Advanced On Ocean
Engineering 51 is an invaluable resource for researchers, engineers, and
students in the field of coastal and civil engineering. It provides a
comprehensive understanding of turbulence, its modeling, simulation, and
experimental techniques, and its applications in real-world engineering
problems. By unraveling the mysteries of turbulence, this book empowers



engineers to design more resilient and sustainable coastal and civil
infrastructure.
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