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MOTIVATION

Partners:
- 6 Universities
- 6 Research centers
- 10 Authorities
- 11 Companies

Field of activities:
- Metropoloitan area of
Hamburg

Duration:
- 2009 – 2014

Topic: 
Estuary River Management   � ST 1.3 : Adaptation Need in Coastal Protection
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OUTLINE

1. MOTIVATION

2. REVETMENTS

• Function
• Types

3. ELASTOCOAST

• Idea and components
• Construction process

4. FIELD TEST

• Area of investigation
• Revetment extension 2009

5. FIELD MESUREMENTS

• Pressure sensors
• Tensile tests
• Laser scanning

6. WORK EXPERIENCE

7. CONCLUSION / OUTLOOK

Revetment: Coastal protection system with line-like shape
Functions: Stabilisation of unconsolidated sediment shores against

wave and current impacts

REVETMENTS

-Function

-Types
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Elastocoast:

Materials:

- Iron silicate gravel Ø 22-45 mm
- Polyurethane (Elastocoast® 6551/1000)

Result:

- Strong bonding at the contact area
- Monolithic structure
- Open porous surface

ELASTOCOAST

- Idea and components

ELASTOCOAST

- Construction process
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FIELD TEST

- Area of investigation

Area of investigation:

- N55°03‘11 E8°23’57
- North sea / Sylt Island

- Sandy beach
- Slope 1:10 to 1:40
- Dune with 12 m elevation
- Blocks with sheet pile walls
- Sheet pile groines
- Basalt pillar revetment

FIELD TEST

- Revetment extension 2009

Criteria:

- Swash zone
- Wave run up zone
- Connection to existing structures
- Covering the existing slope
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FIELD MEASUREMENTS

- Pressure sensors

Pressure sensors:
- Absolute pressure
- Waves (10 Hz)
- Hydraulic shock (1000 Hz)
- Independent 
(battery/memory card)

Field measurements

- Tensile tests

Tensile tests:

- Traction cylinder
- Force sensor 5kN
- Hydraulic pump



02.02.2011

6

Field measurements

-Laser scanning

Laser scanning:

Cyrax 2000
- 3D-surface reproduction
- Fixed-point measuring by Tachymeter
� georeferenceable

WORK EXPERIENCE

- Hydraulic shock impacts

Pressure analysis:

- October 20th, 2009
- 2 pm – 6 pm
- H.T. at 4 pm

- 157 peaks above HS

- 49 peaks above Hmax

- Maximum peak of 2.9 mWH
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WORK EXPERIENCE

- Tensile tests

Laboratory Field

Minimum 230 0

Average 1271 1074

Maximum 2930 2888

5%-Quantile 493 124

95%-Quantile 2023 2056

WORK EXPERIENCE

- Construction fault

Construction fault:

- Damage 04/2010 ≈ 0.5 m²
- Damage 08/2010 ≈ 15 m²
- Normal tensile strength at top site
- No tensile strength at lower site
- Blistering at the lower site
� Wet stones while construction

04/2010

08/2010
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WORK EXPERIENCE

- Sea shell population

Natural cover:

- Population at low tide level
- Algae and sea shells

�Sealing the porosities?
�Enforcing/weakening the structure?

CONCLUSION AND OUTLOOK

Conclusion:

For the future the Elastocoast system is a promising innovation for coastal protection.

But:
� The in situ longterm stability needs further investigation
� The construction process has to be improved („wet stone problem“)
� The longterm emission of the polyurethane has to be checked

Outlook:

1. Continuation of field measurements
2. Expansion of field measurements:

� Installation of a camera system
� Reconstruction of the damaged revetment
� Installation of additional pressure sensores inside and below the reconstructed revetment
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Untersuchungsgebiet Sylt

Randbedingungen

Morphodynamik:

- longshore drift
- North-east direction
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FOCUS AREA

- Boundaries

Tidekennwerte:
- MTH: 1.70 m
- MTT: 12 h 24 min

Windstatistik:
-WDir: 220°
-WS: 8.7 m/s

GKSS:
-WD: 257°
- SWH: 0.62 m bis 2.55 m


