
© CGI Group Inc. CONFIDENTIAL

Risk analysis for buildings under seismic hazard

Random Dynamical Systems Theory
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Seismic activity in Groningen NL
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Objective:

Predict dangerous situations for buildings through 

• computer simulation of seismic disturbances, and 

• statistical relationships between the disturbance and the state of 

the building

• The concept is based on the judgments of construction experts who make an 

estimate of the state of a building 

• Expert system methodology

• Sensors monitor the actual disturbances that change the expert-based state space
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Model for predictive analysis of the state of a building.
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The X represent the (change of) 

state of the building.
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Model of random driver.

Monitoring sensors
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Predictive simulations with seismic open data as input. 
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Math definition of (weak) attractor: 
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Wiener process in seismic disturbances
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Eveneens iets soortgeljiks via,  http://www.knmi.nl/seismologie/aardbevingen-nederland.html
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http://www.groningerkerken.nl/index.php?a=1&p=O&id=31
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Challenges of the model related to sensor 

statistics.

• Quantify the assessments of the construction experts

• Relate the assessment of the experts to the stochastic of the seismic 

disturbance.

• Calibrate… the initial situation in the assessment

• Sum the seismograms of the different measurement instruments 

(geological support)


