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Objectives of a breakwater:

• Provides protection from wave forces;
• Provides access to docks;
• Suppor ts navigational equipment;
• Provides access for fishing;• Provides access for fishing;
• Restr icts the transpor t of sediment;
• Creates a habitat for aquatic life.



This breakwater was built to create a wild-life habitat.



Pr imitive breakwaters used since 
ancient times. 



Types of breakwaters:

(1) Composite breakwaters;

(2) Rubble-mound breakwaters;

(3) Ver tical wall breakwaters;

(4) Floating wave attenuator.



(1) Composite Breakwaters:

• This is the or iginally created breakwater  in 
ancient por ts (eg., Bilbos, etc);

• I t is easily damaged;

• I t is a learning tool for future designs;

• Not commonly used.







A Modified Composite Breakwater.



A Modified Composite Breakwater.



A Modified Composite Breakwater.



Forces acting upon a breakwater.



Composite breakwater













(2) Rubble-mound Breakwaters:

• Made of rocks and concrete blocks;

• I ts central core carr ies the force of wave action;

• The outer layer protects the core.





Rubble-mound breakwater.



Rubble-mound breakwater.



Rubble-mound breakwater.







The new breakwater for the Por t of Barcelona is a rubble-mound type.



Por t of Barcelona.



Port of Tarragona



(3) Vertical-Wall Breakwaters:

• Pre-cast or cast-in-place reinforced concrete.



Ver tical-Wall breakwaters.



Ver tical-Wall breakwaters.















Breakwater Design:

1) Descr ibe the existing conditions which will affect the design;

2) Analyze and select the incident design conditions;

3) Define the desired wave conditions inside the breakwater ;

4) Evaluate breakwater alternatives;

5) Design the selected breakwater.



Design Requirements:
• Determine the degree of protection desired for structure;
• Per form a hydrographic survey of the site;
• What mater ials are cheaply available for the armor as well as the under 

layer mater ial;
• What is the unit weight of water in which the structure is situated;
• What is the shape and roughness of armor mater ial;
• Knowledge of the inter locking obtained by local placement methods;
• What is the degree of allowable over topping;
• Degree of permeability permissible.

Design Output:
• Armor stone size and slope of pr imary cover layer ;
• Crest elevation;
• Crest width;
• Under layers and core;
• Layer thickness;
• Bedding or filter layer size and thickness.



Concrete Armor





(4) Wave-Attenuators:

• Used for smaller facilities;
• Commonly used in lakes and r iver harbors.



Floating waveFloating wave--attenuatorattenuator













Raft  wave attenuators






