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Chapter Description 

 

• Expected Outcomes 
Analyze the principles of wave mechanics, tides, littoral processes and coastal 
sediment transport in methods of shore protection and coastal 
infrastructures. 
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OF BEACHES 
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• Waves are formed by a disturbing force: 

 Wind 

 Underwater earthquake/landslides 

 Change in atmospheric pressure-seiches 

 

• Restoring forces restore water to its restoring state: 

 Gravity = gravity waves 

 Surface Tension = capillary waves 

WAVE GENERATION 

SWL 
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WAVE MOTION 

Wave Generation 
(e.g. wind) 

 

*seas 
*ripples 
*chops 

Wave 
Propagation 

*swells 

Wave Dissipation 

* wave breakers 
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• Fetch Length: The horizontal distance in the direction of the wind over 
which a wind generates seas (Glossary of Coastal Terminology, 2012) 

FETCH LENGTH 

SWL 
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WAVE CLASSIFICATION 

Wave 
Length 

Seas 
Generated by local 

wind field 

Swells 
Travelled over 
long distances 

from the 
generated area  

Wave Period 
(or Frequency) 
and Estimated 
Relative Wave 
Energy Levels 

Relative 
Depth 

by by by 

WAVE CLASSIFICATION 
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WAVE CLASSIFICATION 

d/L < 1/25 d/L > 1/2 1/2> d/L > 1/25 

Deep-water 
waves: 

Transitional 
water waves: 

Shallow 
water waves: 

L, v and h remain 
constant over 
long distances 

L and v 
decrease,wave 

height “h” 
increase rounded 
tops form peaks 

Particles at top of 
wave faster than 

bottom, and wave 
breaks 
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DEEP WATER WAVE MOVEMENT 

• In deep water, while 
wave form moves, 
water particle below 
the surface move in 
stationary circular 
orbits that get smaller 
and smaller to a depth 
of about 0.5 L.  

 

• In shallow or transitional 
water, water particle orbits 
are elliptical.  

• H and L change but T remains 
constant.  

• The waves become steeper 
and steeper and finally breaks 
in the surf zone. 
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• Waves can be affected by the following processes as they 
move from deep to shallow water: 

 Shoaling – waves becoming higher (energy is 
compressed over a shorter distance) as they slow down 
to move from deeper water to shallower water 

 Refraction - bending effect of wave crest in order to 
align with bottom contours or bathymetry 

 Breaking -  

 Diffraction - wave energy is laterally transferred along a 
wave crest as the waves bend around an obstruction 

 Reflection - wave energy is reflected back to sea as the 
waves hit into a rigid obstruction such as a breakwater, 
seawall, cliff or a sloping beach 

 

WAVE PROPAGATION 
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WAVE BREAKERS 

Breaking occurs 
over a distance. 

Breaking is usually with a crash 
where smooth splash-up follows 

Bubbles & foam are 
present. 

Little or no bubbles 
production. 
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COASTAL ENGINEERING MANUAL 
USACE 
http://www.publications.usace.army.mil/USACE-Publications/Engineer-
Manuals/u43544q/636F617374616C20656E67696E656572696E67206D616E75616C/ 
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Source: Coastal Engineering Manual, USACE 
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