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• Why are inspections of flood defence 
assets important ?

• Why change the method/approach?

• How FRMRC work, PAMS and TE2100 
projects have assisted in development of a 
new approach.

• The future?
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Why inspect flood defence assets?

1. A primary input to the management cycle 
of any asset system

2. Part of a tiered suite of approaches to the 
assessment of the performance of assets

3. Condition grade is one of the parameters 
that influences probability of failure
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Why change the approach ?

The former system:
- no explicit link of condition to likely performance*
- would not provide support to the move towards performance-

focussed management of flood defence infrastructure
- could be improved to reflect best practice
- an opportunity to improve images & appendices 

*Condition assessment should give information about performance of defences -
condition grades are used for this purpose

Grade 5 “very poor” concrete 
seawall
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Pathway
(e.g. defence)

Source 
(River or sea)

Receptor
(e.g. people in the floodplain)
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FRMRC I work

Development of a new approach – & made 
comparisons with existing CG system
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FRMRC research

Looked at: 

- Performance based asset monitoring and inspection

- Best practice across other industries

- Performance models & modelling for flood defence 
structures

The current method found not to provide required 
detail to produce an adequate assessment of 
performance
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FRMRC Research

Developed a revised visual inspection method 
‘Condition Indexing’, which provides an assessment of 
the asset’s likely performance in terms of its flood 
defence function.
Involves:
- assessment of ‘performance features’
- confidence scoring associated with the 

assessment
- contribution of performance features to 

predefined failure modes (by expert 
judgement).
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Performance features

PF’s are the basis of the CI process. They 
represent the features of an asset to be 
inspected to produce the CI and must:

- be related to at least one failure mode

- be visible in order to be assessed

- be gradable visually (across the CG 
range)

- be mutually exclusive (ideally!)
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PF grading
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PF Contributions



8

Page 15 © HR Wallingford 2008

PAMS work
Testing of the method on different types of FD assets 

including;
- testing and validating the method of calculating the 

condition grade by comparing different ways of 
combining the performance feature scores, 

- validating the method against grades recorded in 
NFCDD. 

- Testing of condition assessment flow charts 
(157 defences)

9Beaches14Free standing gravity walls

11Cantilevered sheet piled walls54Earth retaining gravity walls

16Anchored sheet piled walls53Embankments
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Piloting results
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Condition assessment flow charts
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Measured Steps Forwards

Measured Steps Forward;

- Update of the CAM – images and modification of the guidance 
language to align with performance-based assessment.

- Introduced inspection of channels for Conveyance & Blockage 
into the CAM
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Summary

PAMS & FRMRC work has 

- reassessed visual inspection and condition 
grading methodology

- proposed methodological options, and tested 
and examined suitability

- reviewed and updated existing guidance

- made recommendations & proposed new 
guidance and tools for further development
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Future development ?

Work on integrating visual inspection and quantitative 
survey measurements has been undertaken by the 
University of Nottingham under FRMRC SWP 4.2, and

Proposals for further developments in condition 
inspection will be taken forward in the Asset 
Performance Tools scoping.  (Environment Agency 
report SC090038/R)



12

Page 23 © HR Wallingford 2008

Useful links / references

Long et al, (2008). Asset condition assessment using visual inspection. 
FRMRC UFMO UR10.

Defra/Environment Agency (2009). PAMS (Performance-based Asset 
Management System) – Phase 2 Outcome Summary Report. SC040018/R1.  
Environment Agency, Rio House, Bristol.

Defra/Environment Agency (2011). Asset Performance Tools. SC090038. 
Environment Agency, Rio House, Bristol.

http://www.floodrisk.org.uk/


