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Presentation Overview

• Brief overview of flood risk analysis models
• Recap on risk models

• Specifics role of fragility curves

• Brief overview of reliability analysis
• Concepts

• Problem and solution on New Orleans levee
• Meta-modeling

• Automated searching 
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Pathway

(e.g. beach, defence and floodplain)

Source

(River or sea)

Receptor

(e.g. people in the floodplain)

Conceptual risk model

.
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Overview of reliability analysis
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Failure Mechanisms Report

A better and collated understanding 
of limit state equations describing 
those modes

In collaboration with Floodsite

www.floodsite.net – Report T04-06-
01 (~270pgs) – Failure mechanisms 
for flood defence assets
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Finite element reliability analysis
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Meta modelling

Objective – use simulations of the complex 

model to create a statistical model (meta model) 

that can approximate the full complex model –

use the meta model in the reliability analysis
• Techniques - Linear regression, polynomials, gaussian 

process models, neural networks 

But………………
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Meta modelling

Finite element model includes too many 

input variables (10)  to simply perform some 

typical calculations to cover the expected 

range of the input variable space

310 = 59,049 simulations 
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Where is important to train the meta 

model?
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(a) (b) 

(c) (d) 

(e) 

Not failed 

Failed
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Runtime reduction

With the GA number of simulations required 

……

310 = 59,049 simulations 

Reduced to

2000 simulations
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Conclusions

• Fragility is a vital component of flood risk analysis

• Constructing meta models alone still problematical

• Automated search technique combined with meta 
model can significantly reduce computational time and 
hence improve practical estimates of fragility

“Computational intelligence methods for the efficient reliability analysis of 
complex flood defence structures” 

G Kingston, M Rajabalinejad, B Gouldby, PH. A. J. M. Van Gelder, In press Journal 
of Structural Safety


