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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;
4) Retail Concessions and Operations,

5) Security.

Themost popular design manual is“Planning and Design Guidelinesfor Small Cr aft
Harbors’, by ASCE, Engineering Practice No. 50.



1) Environment — Saltwater.

- Tidal Variations: Closer to the Equator meansthat thetidal variation
will beless from high tideto low tide. Design to accommodate
maximum “ Spring Tides’ with a margin of safety. May require
“Hinged Floating Docks” .

Channeling of water tremendoudly impactsthe flow of tides and speed
of tidal current. Flat (shallow) areasdrain into channels, resulting in
rapid currentswith outgoing tides (typically).

- Corrosion Resistance: M aterials must be corrosion resistant, such as
the use of stainless steel and galvanized; wher e possible, concrete should
beused in lieu of steel or wood.




Largetidesrequire floating docks with hinged access ramps.



There are many examples of floating docks.



Timber pilesare very susceptibleto
attack by marine organisms.

Although they are commonly
treated with creosote, the chemical
decaysin time, and many marine
organisms eat the cellulose.



Expensive fender systemscan
rust, weaken and become
war ped under loading.



Sheet-pile bulkheads corrode faster when lar ge amounts of debrisaccumulate and
augment the presence of chemicalsand marine decay.



Environment — Freshwater.

- River Currents: the direction and speed of flow, deter mine how the floating
debrismay cause severe problems. Thisisalso true of lake marinas (both
manmade ver sus natural). Design must include the effects of varying water
levels.

Environment — Brackish water.

- Canals: Canalswithin afew milesof a sea or ocean aretypically brackish.
Seawalls are highly susceptibleto corrosion, aswell as electrical, security
and other utilities.

Environment — Rain.

- Outflows: Thelocation of drainage outflows must be carefully planned to
avoid pollutants entering the marina environment.




L ake marinas areless environmentally aggressive than saltwater marinas. However, tidal area with
boats aligned in direction of current. You can see how much tidal variation by the piling height






Environment - Temperature

e Climate- Hot/Cold?
* Hot - fewer problems

e Cold - Ice conditions on water and boat
ramps












Environment - Wave Action

e Wind
e Boat Traffic
— No wake zones



Criteriafor “good” wave
conditionsin small craft harbors

Sgnificant wave Height, Hs

Wave period and 50-year Y early maximum
craft heading wave event wave event
Lessthan 2 sec - Lessthan 0.3m
In head seas - wave height
Greater than 2 Lessthan 0.6 m |Lessthan 0.3m
sec inhead seas |wave height wave height
Lessthan 2 sec - Lessthan .3 m
INn beam seas - wave height
Greater than 2 Lessthan 0.25m |Lessthan 0.15m
sec in beam seas  |wave height wave height




FloatingWave Attenuation

e Concrete Breakwater
e Floating Tire Breakwater
* Floating Matt Breakwater




































Environment - Extreme Weather
Conditions

Hurricane

High Winds
Freezing Weather
lce Flows







Leveal of Protection from
Environmenta Conditions

 Will the boats at the marina be able to get
INnsurance?

* Risk Assessment by the insurance company
— Hazardous weather conditionsin 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

T4=TXN,

Selected Risk, u .632|.500(.400|.333|.300/.250|.200|.100| .050
I

2 1.27\1.71|2.22|2.73|3.06(3.73|4.71|9.75| 19.76

Desired Life, N 10 1.05/1.49|2.01|2.52|2.85|3.52|4.52|9.52| 19.57

Infinite 1.00/11.44|1.96|2.47|2.80(3.45|4.48/9.49| 19.50
















