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Objective

• To demonstrate the development of a risk-based intervention strategy by 
adapting FastNett and applying the tools to a case study

Method
• HR used RFSM to produced flood/damage curves for each manhole for a range 

of flood volumes
• HR developed a range of options 
• FastNett fast simulation and optimisation package adapted 

Read flood volume/damage curves
Change groups of pipes as well as individual pipes during optimisation
Calculate EAD for every option
Optimise to minimise total EAD for a given spend
Avoid increases of EAD at individual manholes

• Dalmarnock network used as a case study
• Means of interpreting output considered.



Flood volume/damage
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Setting up the Fastnett Optimisation



Fastnett Risk-Based Optimisation Approach

• Read data files
• Data validation
• Run event matrix on existing model
• Calculate current EAD

Damage (£) interpolated from flood volume/damage curves
For each return period calculate biggest damage for each duration
EAD for each note calculated accounting for probability of non-exceedance

• Optimisation loop
Generate population of networks with different combination of options
Simulate each network with each event in the matrix
Calculate cost of each network
Calculate EAD of each network
Identify the fittest networks and pass them on to the next generation
Export the fittest network to CSV for import to InfoWorks
Modify some networks and generate new ones to create a new population
Repeat the loop

• End when networks converge



• Objective is comprised of three parts

• Each objective is tackled in turn
– Capital expenditure objective.  

– Local per manhole EAD objective (Avoid moving EAD from one area to another)

– Global network EAD objective. Minimise total network EAD.

Risk-Based Optimisation Objectives



Capital Expenditure Objective
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Local Per Manhole EAD Objective
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Global Network EAD Objective
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Fastnett Risk-Based Optimisation Results
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Expected Annual Damage vs Capital Cost
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Risk reduced /£ spent

0

1

2

3

4

5

6

7
1 12 23 34 45 56 67 78 89 10
0

11
1

12
2

13
3

14
4

15
5

16
6

17
7

18
8

19
9

21
0

22
1

23
2

24
3

25
4

26
5

27
6

Generation

£/
£



Alternative option comparisons
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Fastnett Risk-Based Optimisation Summary

• FastNett has been developed to perform risk-based optimisation

• RFSM has been used to produce flood volume/damage curves

• A risk-based optimisation has been carried out for the Dalmarnock sewer 
network

• Different ways of interpreting the results have been considered.


