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Presentation Agenda

� The GeoBeads system

� Sensor network

� Data communication and access

� Application in levee monitoring

� Supporting flood management 
objectives

� Link to UrbanFlood
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GeoBeads simultaneously measures the most 
relevant parameters for levee control

Pore water pressure

Temperature (to locate water flow)

Inclination (tilt)
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Digital platform
Adressable network bus
Energy saving standby modes

GeoBeads scalable sensor network
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GeoBeads is developed for installation in all 
types of levees

� Multi-Sensor strings enable 
monitoring all relevant ground layers 

� In a single installation stroke

� Minimal levee structure disturbance 

� Clay shells ensure hydraulic isolation 
of ground layers (geotechnical norms)

� Installation carried out with industry-
standard drilling and sounding rigs

� Ubiquitous availability of machinery

� Limited training and guidance required

November 2010
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GeoBeads provides instant access to data

The online Data Panel 
gives users access to 
stability information.
Anytime.  Anywhere.

November 2010
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GeoBeads presents a unique set of features

� Multi-Sensor: integrates all relevant 
parameters for ground stability in a 
single instrument

� Networked: provides network of 
sensors that is infinitely scalable over 
large areas

� Live Access: delivers objective data 
fully automatic, real time and anywhere 
through online data access.

� Low Cost of Ownership: economic 
installation and long lifetime
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… and GeoBeads enjoys continuous development
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� Provide highest available
measurement accuracy

� Add relevant parameter to 
sensor nodes

� Increase energy efficiency 
with a factor 10

� Ease of use

� Pore water pressure < 0.01% full scale

� Temperature down to 1/100 deg C

� Inclination of 0.01 degrees

� Absolute displacement

� Soil moisture

� Salinity

� A levee network on a D-cell battery

� Small sized field infrastructure

� Increase scalability and robustness

� Include external data and models

� Geographical navigation

� Mobile platforms
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Solid track record of putting GeoBeads into 
practice
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� GeoBeads sensor network installed at:

� 3 ‘IJkdijk’ test levee experiments

� 9 levee sites in the Dutch flood defence
system

� 3 landslide sites in France

� 2 urban construction sites in NL

� 1 underground energy storage site in NL

Case example: GeoBeads in a major river levee
‘Lekdijk’
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Risks:

� Heave, Macrostability, Piping
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Determining the GeoBeads positioning in line 
with identified risks

11

GeoBeads
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GeoBeads based stability analysis of the ‘Lekdijk’
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Inputs for risk assesment
and levee (re-)audit / design:

� Correlation of soil layer
pore pressures to river level

� Tidal

� Prolonged periods

� Degree of hysteresis

� Permeability

� Susceptibility to 
meteorological influences

� Early detection of 
movements
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Case example: GeoBeads “urban” peat levee
‘Stammerdijk’
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Monitoring to provide 
more accurate input for
re-assessment of stability. 

Reference case for regional
and urban historic peat
levee stability.

Quantifying the effects of traffic load
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Traffic load effects are often
assumed uncertainty margins in 
levee audits. Actual values help 
to improve audit results.
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GeoBeads for Project UrbanFlood

� Currently two GeoBeads provide UrbanFlood with data

� Livedijk Eemshaven and Stammerdijk Amsterdam

� These levees differ in many ways 
� (i.e. function, potential failure mechanisms, soil type, external circumstances, current expert 

assesment)

� Many opportunities for further GeoBeads data analysis and modelling
� Correlations between different parameters

� Comparison of different levees

� Temporal and spatial trend behavior and interpolation

� Statistical modelling and change point relevance

� Prediction models

� Definition of an Early Warning System

� Expansion to international sites, different environments and soil 
characteristics
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Further information and contact

� Alert Solutions BV
Erik Peters (CEO)
Molengraaffsingel 12 - 14
2629 JD Delft
The Netherlands

t. +31-15 – 256 85 51
m. +31- 6 – 28 83 97 09
e. e.peters@alertsolutions.nl
w. www.alertsolutions.nl
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