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The Netherlands, Central part of the Country

Wilni§ (peat dike collapsed due to severe drought)
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On October 4th, 2011 a National event for innovations was held in Rotterdam.

The State Secretary of Infrastructure and Environment Mr. Atsma announced
support for the Stichting 1Jkdijk with a 3 million Euro grant.
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Validation
Are monitoringtechniques applicable? Extra information?

LiveDijken / Live Dikes
Small scale application in real dikes
Vlaardingsekade, HH van Delfland
LiveDijk Eemshaven, WS Noorderzijlvest, STOWA and 1Jkdijk Foundation
digitally monitored sea dike
Current strength, prediction of strength
Stamperdijk (Waternet)

LiveDijk XL
Supersized LiveDijk - Noorderzijlvest
Smart LiveDijk — Utrecht

Dijk Data Service Centre
Data management system
Benchmarks

etc.




Facility
* Validation
» Knowledge

Consortium

» Water boards

» Knowledge institutes
» Companies

Platform for open

Innovation
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1. Validation
re monitoringtechniques applicable? Extra information?

. 2 new validation experiments (combined multi fail mechanisms)

2. LiveDijken / Live Dikes
. Small scale application in real dikes
. Current strength, prediction of strength

3. LiveDijk XL
Supersized LiveDijk (Noorderzijlvest)
. 3 or 4 new LiveDijk locations

4. Dijk Data Service Centre
Data management system
Benchmarks
etc.
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Thre mechanisms untill now:
» Overslag (2007 en 2011)

* Instability (2008)

* Piping (2009)

2011 en 2012
e Liguifaction

| » All In One experiment




Start: august 2008










16:00 hours




16:02 hours
Creative Destruction




Stichting




.Verruiming pijp

Falen/bezwijken dijk

Doorbraak en
bresvorming

Stichting













Piping 2009, in collaboration with
SBW , RWS-Waterdienst
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Piping 2009, in collaboration with
SBW, RWS-Waterdienst







1. Validation
Are monitoringtechniques applicable? Extra information?

Q__ LiveDijken / Live Dikes >

. Small scale application in real dikes
. Current strength, prediction of strength

3. LiveDijk XL
Supersized LiveDijk Noorderzijlvest
LiveDijk Utrecht

4. Dijk Data Service Centre
Data management system
Benchmarks
etc.




LiveDijk Eemshaven (Octobre 2009)




» Dutch dikes must comply to law and regulation

 Each 6 years prove of compliance

* Results:
« Complying
* Not complying works to strengthen the dikes

 Water board Noorderzijlvest
« 22 km Waddenzeedikes not-complying
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Not complying falure mechanisms

Hight

Piping

Stability inward

Stability outward

Quality and positioning of grass

Stone and conrete

Presence of objects not belonging to the dike




Guard or ensure safety untill not complying dikes are improved

Acquire additional information about dike behaviour, soil and ground
water characteristics to optimize dike improvement design

Monitor the dike before, during and after improvement




e Learn how to cope with large amount of data

* Use validated monitoring techniques

« Develop and structure Dike Data management
« Dike Data ServiceCentre

 Develop and facilitate benchmarks

e Facilitate optimization of maintenance and management of
dikes




Costs for monitoring and data-interpretation:
« 3,6 Million Euro

Cost and benefits
« 3 Million Euro extra investment in reinforcement
Safety after reinforcement was less as expected

» 10 Million reduction on op reinforcement
Safety expectation to pessimistic, predictions to conservative




Utrecht Dike Monitoring — AGT Netherlands

Integrated monitoring and
management solution, which
will continuously monitor 500m
of dike section, providing:

«Sensor-based flood warning &
prediction platform.

*Dike strength modeling.
*Real-time dike monitoring.

*Real-time ER dispatch and
management capabilities.

*Prediction & simulation.

3’ AGT NETHERLANDS

AN AGT INTERNATIONAL COMPANY
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1. Validation
Are monitoringtechniques applicable? Extra information?

2. LiveDijken / Live Dikes
. Small scale application in real dikes
. Current strength, prediction of strength

3. LiveDijk XL
Supersized LiveDijk

@ijk Data Service Ce@

Data management system
Benchmarks
etc.
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Dike Survey
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Bekabeling 0,20m beneden

grensvlak (in het zand)





















e Visual
« Watertension directly underneath the clay-dike in it's underlaying

acquifer
 Watertension in the acquifer at 1 and 2 m depth
 Water current
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» Behaviour of dikes

 Current strength

* Prediction strength

» water boards and companies
« 2010 prototype

» 2011: further development
» 2013: realisation




