
Asset Management Optimisation

Objective: Develop a 2-levelapproach

Numerical example

Background
How to select the optimal set of intervention strategies for each asset on a network to deliver the required

level of service and safety for the minimum whole life costs?

Asset level. 

Models combining degradation/failure and intervention

processes to explore the effects of a wide range of

intervention strategies on the evolution of the asset state

over time.

Network level optimisation.

Network-level optimisation model to support

strategies selection subject to budget availability

and performance targets.

Mathematical Programming to model the

decisional process
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Subject to:

1) σ𝑠𝑗∈𝑆
𝑥𝑖𝑗 = 1 ∀ 𝑒𝑖 ∈ 𝐸

2) ෍

𝑒𝑖∈𝐸

෍

𝑠𝑗∈𝑆

𝑐𝑖𝑗 ∙ 𝑥𝑖𝑗 ≤ 𝐶

3) ෑ

∀𝑖∕𝑒𝑖∈𝑙𝑘

෍

𝑠𝑗∈𝑆

𝑎𝑖𝑗
𝐿𝐶 ⋅ 𝑥𝑖𝑗 ≥ 𝐴𝑙𝑘

∗ ∀ 𝑙𝑘 ∈ 𝐿

4) 𝑥𝑖𝑗 ∈ 0,1 , 𝑥𝑖𝑗 ቊ
1 𝑖𝑓 𝑠𝑡𝑟𝑎𝑡𝑒𝑔𝑦 𝑠𝑗 𝑖𝑠 𝑎𝑝𝑝𝑙𝑖𝑒𝑑 𝑡𝑜 𝑠𝑒𝑐𝑡𝑖𝑜𝑛 𝑒𝑖

0 𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒
.

Select one strategy 

for each link

Total cost must be 

within budget

Threshold line 

availability

Minimise the 

impact on service
min f X = ෍

𝑒𝑖∈𝐸

෍

𝑠𝑗∈𝑆

𝑓𝑖 ∙ 𝑛𝑖𝑗
𝑆𝑅 ∙ 𝑑𝑖𝑗

𝑆𝑅 ∙ 𝑥𝑖𝑗
Input to

Scenario Budget C 𝑨𝒍 
∗ 𝑨𝒍 

∗ 𝒇(𝑿) 𝑨𝒍 𝑨𝒍 
1 470 0.95 0.85 12.5 0.97 0.97

2 430 0.95 0.85 14 0.96 0.90

3 410 0.95 0.85 15.32 0.97 0.86

4 390 0.95 0.85 - - -

5 410 0.95 0.80 15.31 0.97 0.86

6 390 0.95 0.80 15.31 0.97 0.86

7 370 0.95 0.80 - - -

8 410 0.92 0.85 15.32 0.97 0.86

9 390 0.92 0.85 - - -

Table 2 Scenario analysis results.

Strategy no of

SR

Link

Availability

Cost of

strategy

S1 4.7 0.9 50-60

S2 3.8 0.95 70-80

S3 2.5 0.99 85-95

Table 1 Features of intervention strategies.

Scenario e1 e2 e3 e4 e5

1 S3 S3 S3 S3 S3

2 S3 S3 S3 S1 S3

3 S3 S1 S3 S3 S3

4 - - - - -

5 S3 S1 S3 S1 S3

6 S3 S1 S3 S1 S3

7 - - - - -

8 S3 S1 S3 S1 S3

9 - - - - -

Table 3 Selected strategies.


