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Lecture Outline

Outline the theory behind and general structure of 

rubble mound breakwaters, along with the general 
processes and concepts associated with the 

construction of a timber crib wharf.





St. Bride’s Breakwater



Berm Breakwater Design

Berm design allows for use of armour less then 

theoretically required, as additional volume of armour
allows for the natural settling of the site to ocean 

currents and waves.



Bauline, Newfoundland



Concrete Armour Units



Tetrapods



Recurved Structure
� Prevents overtopping

� Wave/Spray directed back

� Incorporated into Crib 
Design (save $)
� No rubble mound req’d

� Little wave dissipation
� Reflected

� Possible Navigational 
Hazard
� Can create unique wave 

forms



Portugal Cove South, NL



Timber Crib Wharf - Selection

� Soil
� Bearing Capacity
� Sliding Forces

� Depth
� Too deep, cost prohibitive

� Wave Action
� Wave forces



Timber Crib Wharf - Selection

� Simple Design
� Easily Repaired
� Acts as breakwater (upto medium size 

waves)



Foundations

� Bedrock
� Rock Mattress
� In-situ soil
� Dredging Required



Crib – Bottom Timbers  



Crib – Before Launch

� Erected to +0.4 LNT
� Verticals
� Ballast Floor
� Treated Butts



Timber Crib Construction



Crib Construction – Cross Section



Crib Placement (Below +0.4 LNT)



Marrying Cribs (Above 0.4 LNT)

� Butt ends to land in middle of crib bays
� Scatter location of joins evenly 

throughout



Crib Ballast

� Concrete 
� Tremie Pipe

� Rock (300mm)
� Distribute evenly 

among bays until 
completely sunk



Modes of Failure

The following examples outline modes of 
failure for Timber Crib Structures.  

Included in the Coastal Engineering 
Manual for Caissons,  

http://users.coastal.ufl.edu/~sheppard/eoc6430/Coastal_Engineering_Manual.htm

Both structures encounter the same 
structural concerns...



Sliding



Overturning



Solutions

� Concrete ballasting
� Increase crib size (more ballast)
� Breakwater protection







� Review Specs for Rock Mattress
� Remove unsuitable material (Dredge)
� Geotechnical Investigation



Crib Construction – Cross Section







St. Shott’s, 1989



St. Shott’s, New Breakwater Design

� Site excavated to bedrock
� 12” pipe drilled, anchored to seafloor 

through crib structure
� Reinforcing steel tensioned
� Concrete filled cribs
� Concrete seawall installed



St. Shott’s, 1991



Portugal Cove South – Crib Seating Erosion







Flatrock, Newfoundland



Flatrock, 2007







Portugal Cove South, 2007



Flatrock, 2008



Solutions - Open Faced Fendering



Solutions - Closed Face Fendering



Fenders

� Dissipate wave energy
� Protect crib structure from collision

� Ice
� Boats

� Help retain ballast



Wharf Structures



Bollard



Something Cool:  Pumping Concrete, St. Shott’s, NL, 1991
(Note the crew working in top left picture)



Old Guy in Pick-up - St. Bride’s, February 3, 2007
(What you don’t see is the rifle laid across the passenger seat)


