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Objectives of a breakwater:

e Provides protection from wave for ces,
e Provides accessto docks;

e Supportsnavigational equipment;

e Providesaccessfor fishing;

e Redstrictsthetransport of sediment;

e Createsa habitat for aquatic life.



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



Primitive breakwater s used since
ancient times.



Types of breakwaters:

(1) Composite breakwaters,

(2) Rubble-mound breakwaters,

(3) Vertical wall breakwaters,

(4) Floating wave attenuator.



(1) Composite Breakwaters:

 Thisistheoriginally created breakwater in
ancient ports(eg., Bilbos, etc);,

e |t iseaslly damaged;
e Itisalearningtool for future designs,

e 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:

e Made of rocks and concrete blocks;

e |[tscentral corecarriesthe force of wave action;

 Theouter layer protectsthe core.






Rubble-mound breakwater.



Rubble-mound breakwater.



Rubble-mound breakwater.









Thenew breakwater for the Port of Barcelonaisarubble-mound type.



Port of Barcelona.



Port of Tarragona



(3) Vertical-Wall Breakwaters:

e Pre-cast or cast-in-placereinforced concrete.



Vertical-Wall breakwaters.



Vertical-Wall breakwaters.





















Breakwater Design:

1)

2)

3)

4)

o)

Describethe existing conditions which will affect the design;
Analyze and select the incident design conditions;
Definethe desired wave conditions inside the breakwater;
Evaluate breakwater alter natives,

Design the selected breakwater.



Design Reguirements:

Deter mine the degree of protection desired for structure;
Perform a hydrographic survey of the site;

What materialsare cheaply availablefor the armor aswell asthe under
layer material;

What isthe unit weight of water in which the structureissituated,;
What isthe shape and roughness of armor material;

Knowledge of theinterlocking obtained by local placement methods,
What isthe degree of allowable overtopping;

Degree of per meability per missible.

Design Output:

Armor stone size and slope of primary cover layer;
Crest elevation;

Crest width;

Under layersand core;

L ayer thickness;

Bedding or filter layer size and thickness.



Concrete Armor






(4) Wave-Attenuators:

e Used for smaller facilities;
« Commonly used in lakesand river harbors.





















Raft wave attenuators









