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Introduction overall project

ÅBelgiumôsEnergy transmission system operator + active at European level

ÅOwners Engineer: CDR (NL) + IMDC (BE) + Tractebel (BE) + Svasek(NL)

ÅOwners Verification Authority: DNV

3

Elia
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Introduction overall project

ÅJV of DEME (DEME Infra + DEME Dredging) and Jan De Nul 50/50

ÅProject office Ostend
ÅBack offices Zwijndrecht & Aalst
ÅFabrication yard Flushing (NL)

ÅEngineer: RHDHV/SBE
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TM Edison
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Introduction overall project
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Main objects EPCI Works

Å Fabrication, transport and installation of 23 

caissons (58 m long, 28 m wide, 28-31 m 

high). 200.000m3 concrete + 40.000tons 

rebar. + 95 cable entries. 

Å Procurement and installation of rubble 

mound (caisson foundation) 200.000m3 , 

scour protection 85.000m3, toe protection 

110.000m3

Å Dredging, reclamation and compaction of the 

island core after perimeter completion. Total 

3.000.000m3

Å Island finishing works such as CTV harbour 

revetment (82.000m3), cable culverts, ring 

road, quay wall and CTV furniture and 

aids to navigation 
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2 summer installation seasons

Installation of 18 caissons in summer 2025

Installation of remaining caissons in summer 2026

Partial reclamation for stability of season 1 caissons

Introduction overall project

Phasing
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Introduction overall project

Phasing

1. Level sea bed

2. Install foundation 

(rock mound & scour protection)

3. Install caissons (23x)

4. Finalize toe protection

5. Reclaim the island
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Design Basis

ÅDesign Approach

oSafety Philosophy(consequenceclass, load factors, design life, return periods)

ÅMaterials

oStructural (concrete, rebar & steel)
oHydraulic (rock and armour units)
oFill & Backfill (grading, testing and compaction)

ÅEnvironmental Data

oWind, waves, currents, water levels, precipitation, seismic, ice loads

ÅDesign Components

o Geotech, Dredging & reclamation, caissons, ducts and cable entries, drainage, scour protection, 
revetment, CTV harbour, quay furniture , passive infrastructure
ÁFunctional requirements (ER's)
ÁConstruction tolerances
ÁDesign Loads (surcharge, soil loads, transport and installation, environmental, berthing and

mooring)

Design Components
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ÅScour protection
oSignificant scour can occur at corners (Seabedlevel erosion to ï31m)

Geotechnical Considerations
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ÅCaisson Stability (Determined at every stage)
oSliding
oOverturning
oBearing Capacity

Geotechnical Considerations
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Construction stage

Operational stage
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ÅSettlementïCalculatedat every stage of construction and operation
oDetermines correction in design level of backfill
oElevation of wave walls
oJoint pressures between caissons

Geotechnical Considerations
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03 Design
Hydraulic Considerations

20

ÅWave Overtopping
o Iterative processbased on theoretical approach, 2D & 3D model testing

ÅOvertopping requirement for secondary wave wall 1000yr return period
Åq < 1 l/s/m ( Average)
ÅVmax < 1.5m³/m ( Individual)
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Å2D tests @ Ghent University wave flume
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Hydraulic Considerations
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Hydraulic Considerations
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Å3D campaign in wave basin
ÅDetailed Design
ÅFalling overtopped water
ÅCable protection
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ÅWave Loading

ÅDesign according to theory
ÅGoda (static water pressure on wall)
ÅCastellino (dynamic water pressure on bullnose)
ÅSainflou (Wave trough loading)

Å2D physical modelling on SW1 and SW2 for perpendicular waves
Å3D physical modelling on SW1, SW2,Counterforts and overtopping forces on cover slab
ÅDesign according to CFD models
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Hydraulic Considerations
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ÅDesign Verifications
ÅULS 
ÁBending Moments
ÁShear
ÁFatigue (cyclic loading)

ÅSLS 
ÁCrack control
ÁShrinkage
ÁStress Limitations (rebar + concrete)
ÁDeflection
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Structural Considerations

ÅDesign Stages
ÅOnshore fabrication
ÅTransportation
ÅOffshore Installation
ÅFilling Stages
ÅWinter period
ÅOffshore contruction works
ÅOperational stages (early and late)
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Cable Entries
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ÅJ-tubes for pulling cables

ÅDouble entry J-tube design to account for rock installation tolerances
Å-0.5m / +1.0m
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CTV Harbor
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ÅCTV Harbor for bringing personnel onto the island
ÅFit for berthing 2 vesselssimultaneously
ÅRTK tests performed to test functionality and access
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Cable Culverts
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ÅCulverts for routing High Voltage Cables

ÅFlexible design needed to account for uncertainty with HV cable routing
Å"Lego" block design used to provide flexibility
ÅConsistsof corner blocks, beams and cover lids
ÅDesign allows for re-configuration of layout at a later date 
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ÅEnhancebiodiversity
ÅSupratidal zone: bird ridges Ą cliff-nesting bird
ÅSubtidal zone: reef panels Ą marine organisms & fish shelter
ÅScour protection area: oyster banks Ą european flat oyster

Nature Inclusive Design
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Preliminary work

The Yard ï Timeline

34

Å 28 February 2023: EPCI Contract

Å May 2023: preparation and submission permits yard and quay wall

Å August 2023: Permit granted for yard and quay wall

Started with UXO investigation

Å End of December 2023: Permit granted for batching plant

Å December 2023: Yard ready for caisson construction. 
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Learning curve
Additional stations

Preliminary work 

The Yard

35

- 5 stations + 1 extra

- Skidding lanes

- Quay wall

- 2 batching plants

- 7 tower cranes

- Offices for staff/workers

- road marks


