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1. Design a sustainable protection structure for a sandy beach accounting for 
Sea Level Rise

2. Test a prototype structure in a large scale laboratory flume

3. Behaviour and performance of the dynamic revetment
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Objectives
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1. Design a sustainable protection for sandy beach
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1. Design a sustainable protection structure for a sandy beach counting for 
Sea Level Rise

2. Test a prototype structure in a large scale laboratory flume

3. Behaviour and performance of the dynamic revetment

Objectives
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2. Prototype scale measurement: DynaRev
a. The facility

Großer Wellenkanal (GWK), Large Scale Flume, Hannover, Germany

309 metres long

7 metres deep

5 meters wide
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2. Prototype scale measurement: DynaRev
a. The facility

http://hydralab.eu/assets/images/Wellen
kanal-HDRneus.jpg

Active wave absorption

Maximum stroke: 4.2 m

Maximum significant wave height: 1.3 m

Period: 3 – 20 s
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Overhead trolley with mechanical profiler

Measures bed elevation in the flume 
coordinate within 1-2 cm accuracy

2. Prototype scale measurement: DynaRev
b. Survey equipment
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z = 11.80 m 

xland = 255 m 

xmid = 242 m

xsea = 230 m 

2. Prototype scale measurement: DynaRev
b. Survey equipment

3 Overhead Lidars (Light 
Detection and Ranging)
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2. Prototype scale measurement: DynaRev
b. Survey equipment

Instruments for hydrodynamics

Wave gauges

Acoustic Doppler Velocimeters (ADV)

Pressure Transducers (PT)

Cameras

Multibeam Sonar

Electromagnetic Current Meters (EMCM)

Instruments for morphodynamics

Acoustic Backscatter Sensors (ABS)

Optical Backscatter Sensors (OBS)

Ripple Profiler

Sector Scanning Sonar

RFID Pebbles

Multibeam Sonar

RFID Pebbles
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2. Prototype scale measurement: DynaRev
c. Experimental plan

Phase 1

Approach 
equilibrium

SLR 1 SLR 2 SLR 3 SLR 4

20 hours

4.5 m 4.6 m 4.7 m 4.8 m 4.9 m

7 hours 7 hours 7 hours 17 hours

Tp = 6 s Hs = 0.8 m Ω0 = 3.38
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2. Prototype scale measurement: DynaRev
c. Experimental plan

Phase 1

Erosive 1 Erosive 2 Accretive

2 hours

4.9 m 4.9 m 4.9 m

4 hours 6 hours

Tp = 7 s
Hs = 1.0 m
Ω0 = 3.51

Tp = 8 s
Hs = 1.2 m
Ω0 = 3.54

Tp = 12 s
Hs = 0.6 m
Ω0 = 1.02
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2. Prototype scale measurement: DynaRev
c. Experimental plan

Phase 2

Approach 
equilibrium

SLR 1 SLR 2 SLR 3 SLR 4

20 hours

4.5 m 4.6 m 4.7 m 4.8 m 4.9 m

7 hours 7 hours 7 hours 17 hours

Tp = 6 s Hs = 0.8 m Ω0 = 3.38

Construction of the 
Dynamic revetment

D50 = 66 mm

Slope : 1/6.3

Revetment toe: at sea level rise 3

Revetment crest: R5% at sea level rise 3

Length: 7.3 m

Volume: 9.38 m3
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2. Prototype scale measurement: DynaRev
c. Experimental plan

Phase 2

Erosive 1 Erosive 2 Accretive

2 hours

4.9 m 4.9 m 4.9 m

2 hours 2 hours

Tp = 6 s
Hs = 0.9 m
Ω0 = 3.69

Tp = 7 s
Hs = 1.0 m
Ω0 = 3.51

Tp = 6 s
Hs = 0.8 m
Ω0 = 3.38

Erosive 3

4.9 m

1 hours

Tp = 8 s
Hs = 1.0 m
Ω0 = 3.08
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1. Design a sustainable protection structure for a sandy beach counting for 
Sea Level Rise

2. Test a prototype structure in a large scale laboratory
flume

3. Behaviour and performance of the dynamic revetment

Objectives

16



3. Behaviour and performance of the dynamic revetment
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Conclusion

• We identified a need to develop a new kind of dynamic protection accounting for sea 
level rise

• We designed a dynamic revetment and tested it an a laboratory flume to 
investigate its response with a rising sea level

• We obtained a comprehensive dataset of hydro and morphodynamics under controlled 
conditions

• The revetment demonstrated an inherent stability with both a rising sea level and storms

• We identified potential design improvements for future implementation

• Cobble transport was predominantly landward onto the revetment crest

• Seaward movement of sand from under the revetment kept pace with the crest growth 
leading to no significant overall height gain.
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• Wave breaking bubble plume and splash (submitted)

• Experimental reproducibility (in preparation)

• Performance of the dynamic revetment (in preparation)

• Sand bar formation and migration (in preparation)

• Beach profile evolution under sea level rise (future)

• Influence of bar morphology on wave height and runup (future)

• Bathymetry inversion (future)

• Numerical modelling of composite beach using X-beach (future)

• Investigation of roller geometries and associated energy dissipation (future)

Future Work and Publication

19

DynaRev



Conclusion

• We identified a need to develop a new kind of dynamic protection accounting for sea 
level rise

• We designed a dynamic revetment and tested it an a laboratory flume to 
investigate its response with a rising sea level

• We obtained a comprehensive dataset of hydro and morphodynamics under controlled 
conditions

• The revetment demonstrated an inherent stability with both a rising sea level and storms

• We identified potential design improvements for future implementation

• Cobble transport was predominantly landward onto the revetment crest

• Seaward movement of sand from under the revetment kept pace with the crest growth 
leading to no significant overall height gain.

Paul Bayle – p.m.bayle@bath.ac.uk
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3. Behaviour and performance of the dynamic revetment
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