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Coastal and Harbor

Engineering o

The origin of Harbor
Engineering dates
back to several
thousand years.

A new field of
engineering named
as Coastal
Engineering evolved
during the second
World War.

Applications of Coastal
Engineering Design

Ports, harbors, breakwaters, seawalls, revetments
Navigation channels

Coastal intakes and out-falls

Ocean pipelines, cables, piles

Sediment control: groins, sand bypassing, dredging,
beach nourishment

Power generation by waves and tides
Coastal disasters; tsunami, storm surge
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Ports and
harbors

Chahbahar and Gawadar ports

Breakwaters, Reclamation
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Burj-ul-Arab, Dubai

biogspot. htmi)

Palm Island, Dubai

Beach fill, Delaware, U.S.
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Seawater Intake
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Tidal power

Slide 12 Aceh (Indonesia)
tsunami 2004

http://uewwboston. com/bigpicture/2008/12/fiv
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Methods of Analysis

Hydrodynamics: Wave theories

Empirical formulae based on experimental
results

Physical Modeling
Numerical Modeling

Wave Theories

Small amplitude wave theory (airy wave
theory or linear wave theory)
Finite amplitude wave theories

Stokes wave theory

Cnoidal wave theory

Solitary wave theory

What is a Wave?

A process by which the energy is
transported through a medium
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Basic parameters of a
wave
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H: wave height, L: wave length
T: wave period, C=L/T: wave celerity

Small amplitude wave

theory
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Governing Equations
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Boundary Conditions

Functional Relationships
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Functional Relationships

(continued)
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Wave Classification
by Relative depth (d/L)
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Deep and Shallow Water
Waves

Functional relationships are simplified due
to the limiting values of hyperbolic
functions.

Particle paths are changed and
consequently sediment transport
characteristics are different under shallow
and deep water conditions.

Particle paths in different conditions
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Finite amplitude wave theories
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Range of applicability

of wave theories
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Generation of wind waves

Principal storm factors
for wave generation
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Analysis of a wave record

Zero-up crossing method:

Surlscs sinstion

Significant wave height &
significant wave period

H

max Average of upper 1/3 of wave heights

= H,,; or Significant wave height
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A brief introduction to
ACES

ACES: Automated Coastal Engineering System
Operating System: DOS

Freeware, unlimited distribution
Comprehensive documentation

Easy to use

Economical by virtue of disk space and RAM

Covers many coastal engineering applications of
practical relevance
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Carrent ACES
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A wave tank is 193m long, 4.57m wide and 6.1m
deep. The tank is filled to a depth of 5m with fresh
water and a 1-m high, 4-sec period wave is
generated. (a) Calculate the wave celerity and length
using small amplitude wave theory. (b) Calculate the
corresponding deep water wave length and celerity.

Given:

d=5m T =4sec H =1m

Solution:
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End of introduction
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