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Protection of the overflow dyke with
Fibrous Open Stone Asphalt. 

Asphalt for hydraulic engineering applications  
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DEC: activities

DEC specialises in:

• Soil and groundwater remediation
• Sediment treatment• Sediment treatment
• Brownfield redevelopment
• Recycling techniques
• Landfill techniques
• Environmental dredging
• Hydraulic Engineering



Hydraulic Engineering:
Fibrous Open Stone Asphalt
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• Fibrous Open Stone Asphalt is an asphalt mix with a gap graded aggregate 
matrix prepared from limestone aggregate and a fibrous asphalt mastic  

• It is an extremely open asphalt mix with a high percentage of voids 
• Ideal for hydraulic engineering applications

• dyke and bank protection
• bottom protection
• creating subaqueous disposal sites



GOSA: Composition of the mixture

Composition of GOSA:
20% Fibrous asphalt mastic 

and 80% aggregate

Aggregate: Limestone 14/20 or 20/40 
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Aggregate: Limestone 14/20 or 20/40 
aggregate

Fibrous asphalt mastic:
� 55 – 65% sand 0/2

� 15 – 25% filler

� 17 – 23 % bitumen 70/100

� 0.35 – 0.45% cellulose fibres



GOSA: Characteristics

• Extremely open structure (always 
combined with a soil filter) 

• Permeable to water (thus permitting 
a layer of limited thickness)

• Visco-elastic properties (both strong 
and flexible)

• Can withstand high current speeds 
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• Can withstand high current speeds 
• Great insensitivity to water (no 

stripping)
• Durable product
• Inert product
• Is easily colonized by plants  – a 

green solution 
• Low roughness



GOSA: Open Structure

The necessity of an open structure .

Danger in the event of water pressure differences: 
The entire protective structure may be raised  � Damage to the structure! 

How water pressure differences arise: 
Water level in the soil mass is higher than the external water level. 
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Generation of current speed differences above the bottom surface as a result of screw action. 

Solutions:

a) Extremely thick/heavy structures whose weight is greater than the excess water pressure 
(expensive/cumbersome!) 

or
b) Protective layer with an OPEN structure so that NO water pressure differences can arise. 



GOSA:  Applications 

• The open structure of GOSA 
means that it cannot be directly 
applied “hot” below water. 
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• Application of GOSA above 
water: in situ 

• Application of GOSA below 
water: prefabricated asphalt 
mattresses 



GOSA: in situ

1. bank protection (Zeebrugge –
Inner Port): 

• Open structure: limited layer 
thickness 12 cm to 30 cm

• Flexible: accommodates subsidence 
in the underlying soil absorbs wave 
loads

• Strong: can withstand breaking 
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• Strong: can withstand breaking 
waves

2. Ecological river banks (River 
Lys/Leie, Ghent):

• Easily colonized by plants: green 
character

• Environmentally compatible: inert 
material



GOSA: In situ

3. Overflow dyke:

• Hamme Lippenbroek pilot project 
• CFA Kruibeke – Bazel –

Rupelmonde (8 km of overflow dyke 
protected with GOSA)

• Open structure – limited thickness of 
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• Open structure – limited thickness of 
the layer

• Permeable to water (avoidance of 
pressure differences) 

• Flexible 
• Low roughness 
• Can withstand high current speeds 
• A single whole: no joints or seams 
• Compatible with vegetation and 

plants: can be seeded



GOSA: Prefab mattresses

1. Bottom protection near quay 
walls:

• Limited thickness (15 cm – 30 
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• Limited thickness (15 cm – 30 
cm)

• Structure constitutes a single 
whole 

• Can withstand high current 
speeds (6 to 7 m/s)



GOSA: Prefab mattresses

2. Cable protection – protection 
against anchors:

• Anchor protection for the 
Liefkenshoek Tunnel
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Liefkenshoek Tunnel
• Thornton project: Cable 

protection

• Flexible protection 
• Shock-absorbing effect



GOSA: Prefab mattresses

Outsurvey of a cable protection on the nord sea



KBR Project

CFA – KBR:

Conversion of the existing dyke bordering 
the Scheldt River into an overflow dyke 
and the provision of protection for the 
overflow dykes using GOSA  as part of 
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overflow dykes using GOSA  as part of 
the creation of the Kruibeke – Bazel –
Rupelmonde controlled flooding area 
(CFA). 



KBR Project: The CFA Concept

• In the event of an extremely high tide water is allowed to flow into the flood area over the 
lowered overflow dyke. 

• This water is stopped from advancing further by a higher containment dyke some distance 
inshore 

• The water returns to the river at low tide via drainage sluices. 

Problem!
Unless  special protective measures are taken, the overflow dyke would be washed away each 

time there was a flood. 

Solution!!! 
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Solution!!! 
Protect the overflow dyke with GOSA 



KBR Project 

Fibrous Open Stone Asphalt is an ideal material
for this sort of dyke protection.

After all a dyke protected with GOSA satisfies the following conditions:

• sufficient deformation capacity: changes in the morphology of the dyke body can 
be accommodated; 

• seamless: prevents erosion and currents under the protective layer;

05/11/2009 Afdeling Waterbouw - Jelle Van Bogaert

• seamless: prevents erosion and currents under the protective layer;
• relatively low roughness: prevents additional turbulence in the overspill water; 
• limited impermeability to water: prevents currents under the protective layer;
• sufficiently open: phreatic water can escape without giving rise to pressure 

differences;
• sufficiently strong: is resistant to erosion and the slippage of the revetment; 
• durable;
• permeable to air: pockets of air in the dyke body do not give rise to pressure 

differences.



KBR Project: Description of the works

1. Construction of a temporary dyke

• In order to protect the inshore area from 
high water levels in the Scheldt during the 
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high water levels in the Scheldt during the 
works, a temporary dyke (with a level of 
8.35 TAW) was built on the riverside of 
the Scheldt dyke. 

• Stored soil drawn from soil stocks was 
used for this purpose.



KBR Project: Description of the works 

2. Releveling of the Scheldt dyke

• The Scheldt dyke will be converted into an 
overflow dyke over a distance of 8,000 metres. 

• The first step is to lower the height of the Scheldt 
dyke from 8.35 TAW to 6.80 TAW. 

• The gradient of the embankment on the inshore 
side was then reduced from 12/4 to 20/4.
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KBR Project : Description of the works 

3. Protection of the overflow 
dyke with Fibrous Open Stone 
Asphalt 

• The next step was to cover 
321,000 m² of the inshore side 
of the dyke and the crown with 
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of the dyke and the crown with 
GOSA®,  thus creating a durable 
layer of erosion protection. 

• A geotextile soil filter was 
installed prior to the placement 
of the GOSA (GOSA allows the 
passage of both water and soil. 
The geotextile ensures that no 
soil is washed out.



KBR Project : Description of the works

4. Finishing of the overflow dyke

• In order to give the finished dyke 
a green appearance, the 
GOSA® was then covered with 
a layer of soil material (7cm 
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a layer of soil material (7cm 
thick) and sown with an 
appropriate mixture of grass 
seed. The open structure of the 
GOSA® means that vegetation 
easily takes root in the overspill 
dyke.



KBR Project: Description of the works 

5. The finished result
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KBR Project

• Contracting authority: Waterwegen en 
Zeekanaal nv, Maritime Scheldt Division

• Prime contractor: DEC nv
• Period of construction: 2007 – 2011
• Total value: 10,000,000 euros
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Quantities:
• Conversion of 8 km of the Scheldt dyke 

into overflow dyke 
• Laying of 321,000 m² of GOSA
• 145,000 m³ of earth removed 
• 100,000 m³ soil delivered from soil stocks



List of reference projects

Deurganck  Dock, Antwerp GOSA mattresses Quay wall bottom protection 2001-2006 € 11,500,000

Dwarsdam Doel Dock GOSA in situ dyke protection 2007 € 530,000 

Hingene GOSA mattresses Quay wall bottom protection 2007 € 260,000 

Visserij Dock, Ostende GOSA mattresses Protection  of  quarter cone 2008 € 200,000 
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Kruibeke-Bazel-Rupelmonde GOSA in situ Overspill dyke 2007-2011 € 10,000,000 

Grimbergen GOSA mattresses Cladding of  a deep point 2008 € 2,500,000 

Thornton GOSA mattresses Cable protection 2008/2009 € 300,000 

London Gateway Port (Eng,) GOSA mattresses Quay wall bottom protection 2010 ? € 6,000,000 



Fibrous Open Stone Asphalt  (GOSA®)

• Contact address:
DEC nv
Haven 1025 - Scheldedijk 30, 
B - 2070 Zwijndrecht, Belgium
T +32 3 250 54 11
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T +32 3 250 54 11
F +32 3 250 52 53

• Ask for: 
Area Manager: Dirk Ponnet
Project Manager Hydraulic Engineering: Jelle Van Bogaert


