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Marinas: Design Considerations.

1) The Environment:
- Saltwater , Freshwater , Brackish Water ;
- Rain; 
- Temperature;
- Extreme Weather  Conditions;
- Wave Action.

2) Boat Size and Requirements;
3) Boat Loading and Storage;3) Boat Loading and Storage;
4) Retail Concessions and Operations;
5) Security.

The most popular  design manual is “ Planning and Design Guidelines for  Small Craft 
Harbors” , by ASCE, Engineer ing Practice No. 50.



1) Environment – Saltwater.

- Tidal Variations: Closer  to the Equator  means that the tidal var iation 
will be less from high tide to low tide. Design to accommodate 
maximum “ Spr ing Tides”  with a margin of safety. May require 
“ Hinged Floating Docks” . 
Channeling of water  tremendously impacts the flow of tides and speed 
of tidal current. Flat (shallow) areas drain into channels, resulting in 
rapid currents with outgoing tides (typically).

- Corrosion Resistance: Mater ials must be corrosion resistant, such as - Corrosion Resistance: Mater ials must be corrosion resistant, such as 
the use of stainless steel and galvanized; where possible, concrete should 
be used in lieu of steel or  wood.



Large tides require floating docks with hinged access ramps. 



There are many examples of floating docks.



Timber piles are very susceptible to 
attack by mar ine organisms.

Although they are commonly 
treated with creosote, the chemical 
decays in time, and many mar ine 
organisms eat the cellulose.



Expensive fender systems can 
rust, weaken and become 
warped under loading.



Sheet-pile bulkheads cor rode faster when large amounts of debr is accumulate and 
augment the presence of chemicals and mar ine decay.



Environment – Freshwater.

- River Currents: the direction and speed of flow, determine how the floating 
debr is may cause severe problems. This is also true of lake mar inas (both 
manmade versus natural). Design must include the effects of varying water 
levels.

Environment – Brackish water.

- Canals: Canals within a few miles of a sea or ocean are typically brackish. - Canals: Canals within a few miles of a sea or ocean are typically brackish. 
Seawalls are highly susceptible to corrosion, as well as electr ical, secur ity 
and other utilities.

Environment – Rain.

- Outflows: The location of drainage outflows must be carefully planned to 
avoid pollutants enter ing the mar ina environment.



Lake mar inas are less environmentally aggressive than saltwater mar inas. However, tidal area with 
boats aligned in direction of current.  You can see how much tidal var iation by the piling height





Environment - Temperature

• Climate - Hot/Cold?
• Hot - fewer problems
• Cold - Ice conditions on water and boat • Cold - Ice conditions on water and boat 

ramps









Environment - Wave Action 

• Wind
• Boat Traffic

– No wake zones– No wake zones



Criteria for “good”  wave 
conditions in small craft harbors

Significant wave Height, Hs

Wave period and
craft heading

50-year
wave event

Yearly maximum
wave eventcraft heading wave event wave event

Less than 2 sec
in head seas

-
-

Less than 0.3m
wave height

Greater than 2
sec in head seas

Less than 0.6 m
wave height

Less than 0.3m
wave height

Less than 2 sec
in beam seas

-
-

Less than .3 m
wave height

Greater than 2
sec in beam seas

Less than 0.25m
wave height

Less than 0.15 m
wave height



FloatingWave Attenuation

• Concrete Breakwater
• Floating Tire Breakwater
• Floating Matt Breakwater• Floating Matt Breakwater

























Environment - Extreme Weather 
Conditions 

• Hurricane
• High Winds
• Freezing Weather• Freezing Weather
• Ice Flows





Level of Protection from 
Environmental Conditions

• Will the boats at the marina be able to get 
insurance?

• Risk Assessment by the insurance company• Risk Assessment by the insurance company
– Hazardous weather conditions in the region
– Exposure of dockage to open ocean
– Insurance coverage may be essential for boat 

owners and they may be denied coverage and 
the marina may not be able to rent space



Factors for Defining Risk

Td = r x Nu

Selected Risk, u .632 .500 .400 .333 .300 .250 .200 .100 .050

r
2 1.27 1.71 2.22 2.73 3.06 3.73 4.71 9.75 19.76

Desired L ife, N 10 1.05 1.49 2.01 2.52 2.85 3.52 4.52 9.52 19.57

Infinite 1.00 1.44 1.96 2.47 2.80 3.45 4.48 9.49 19.50










