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OutlineOutline

�� Who/what are coastal engineering consultants?Who/what are coastal engineering consultants?

ROLE IN HARNESSING OCEAN ENERGY:ROLE IN HARNESSING OCEAN ENERGY:

�� Environmental ConditionsEnvironmental Conditions

�� Design of installationDesign of installation

�� Environmental ImpactsEnvironmental Impacts

�� ConclusionConclusion



Who/what are we?Who/what are we?

�� “Civil Engineers on the coast”“Civil Engineers on the coast”

�� Skills within the following fields:Skills within the following fields:

–– Marine Environmental DataMarine Environmental Data–– Marine Environmental DataMarine Environmental Data

–– Beach Beach StabilisationStabilisation

–– Estuaries Estuaries 

–– PPort Development ort Development 

–– Small Craft Small Craft HarboursHarbours and Marinas  and Marinas  

–– Offshore Facilities Offshore Facilities 

–– Seawater Intakes and OutfallsSeawater Intakes and Outfalls

–– Tourism and Recreational DevelopmentsTourism and Recreational Developments

–– Marine StructuresMarine Structures



ToolboxToolbox

��Codes and guidelinesCodes and guidelines

��Formulations (largely empirical)Formulations (largely empirical)

Computational ModelsComputational Models��Computational ModelsComputational Models

��Physical scale modellingPhysical scale modelling



Marine Environmental DataMarine Environmental Data

�� Surveys and environmental Surveys and environmental data data 
measurement measurement campaignscampaigns

�� The The modelling and analysis modelling and analysis of wave, of wave, 
current, current, wind, water wind, water level and level and 
sediment sediment data.data.

�� Definition Definition of environmental of environmental 
design conditionsdesign conditions



Beach StabilisationBeach Stabilisation

�� Beach stabilisation Beach stabilisation --
protection protection structuresstructures

�� Sand bypassingSand bypassing

�� Beach Beach setback linessetback lines



Port DevelopmentPort Development

�� Navigation studiesNavigation studies

�� Wave penetration Wave penetration modellingmodelling

�� Port Port layoutlayout

�� Physical model Physical model studiesstudies

�� Breakwater designBreakwater design�� Breakwater designBreakwater design

�� Harbour sedimentationHarbour sedimentation

�� Planning and management of dredging Planning and management of dredging 
operationsoperations

�� QuaywallsQuaywalls



Small Craft Harbours and 
Marinas
Small Craft Harbours and 
Marinas

�� Boat launching facilitiesBoat launching facilities

�� Marina layout Marina layout 

�� Protective structuresProtective structures

�� Fixed and floating Fixed and floating 
mooringsmooringsmooringsmoorings

�� Services Services 



Offshore FacilitiesOffshore Facilities

�� Environmental loadingEnvironmental loading

�� Mooring and anchor systems Mooring and anchor systems 

�� Offshore pipelines and single buoy Offshore pipelines and single buoy 
mooringsmoorings



Sea water intakes and outfallsSea water intakes and outfalls

�� Shore Shore crossingscrossings

�� Intakes, pipelines, dischargesIntakes, pipelines, discharges

�� Marine Marine water quality water quality 
investigations and dilution studiesinvestigations and dilution studiesinvestigations and dilution studiesinvestigations and dilution studies



Tourism and Recreational 
Developments
Tourism and Recreational 
Developments

�� WaterfrontsWaterfronts

�� ResortsResorts

�� BeachesBeaches

Jetties and piersJetties and piers�� Jetties and piersJetties and piers

�� Tidal poolsTidal pools

�� Boardwalks Boardwalks 



Marine StructuresMarine Structures

�� Breakwaters Breakwaters 

�� QuaywallsQuaywalls; jetties and piers; jetties and piers

�� Piled, cantilever and gravity Piled, cantilever and gravity 
structures structures 

�� Revetments Revetments 

�� GroynesGroynes

�� Floating Floating structuresstructures



EstuariesEstuaries

�� Flood levelsFlood levels

�� Erosion controlErosion control



Role of Coastal Engineer in Role of Coastal Engineer in 
Harnessing Ocean Energy Harnessing Ocean Energy 

�� Environmental ConditionsEnvironmental Conditions

�� Installation design and implementationInstallation design and implementation�� Installation design and implementationInstallation design and implementation

�� Environmental ImpactsEnvironmental Impacts



Environmental ConditionsEnvironmental Conditions
�� Assessment of optimum Assessment of optimum 
sites in terms of wave sites in terms of wave 
conditionsconditions

�� Assessment of Assessment of 
energy/operational energy/operational 
windows at specific siteswindows at specific siteswindows at specific siteswindows at specific sites



Assessment of optimum sites in Assessment of optimum sites in 
terms of flow conditionsterms of flow conditions

��AnimationAnimation

currentcurrent--anim_nomarinaanim_nomarina--vsvs--marina.avimarina.avi



Design and implementation of Design and implementation of 
the installation the installation 

�� Anchored/Fixed to seaAnchored/Fixed to sea--bedbed

Fixed at shorelinFixed at shorelin�� Fixed at shorelinFixed at shorelinee



Anchored/fixed to sea bedAnchored/fixed to sea bed



Design and implementation: Design and implementation: 
anchoring/seaanchoring/sea--bed installationbed installation



Connection to shoreConnection to shore



Design and implementation: Design and implementation: 
shoreshore--based devicesbased devices



Design and implementation: Design and implementation: 
shoreshore--based devices:based devices:

StructuralStructural



OvertoppingOvertopping



Physical Environmental ImpactsPhysical Environmental Impacts





ConclusionsConclusions

Coastal Engineering Consultants have Coastal Engineering Consultants have 
a significant role:a significant role:

Environmental conditionsEnvironmental conditions��Environmental conditionsEnvironmental conditions

�� Installation design and Installation design and 
implementationimplementation

��Environmental impactEnvironmental impact






