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• Different infrastructure networks are managed by different operators

• Every operator plans their intervention activities separately with little coordination with other 

operators

• The lack of integrated approach to manage all networks as one system is preventing them to 

obtain the highest possible benefits

INTRODUCTION
Motivation
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• Intervention planning without coordination/optimization

– Operator A: maintenance every 3 time units

– Operator B: Maintenance every 4 time units

– System closure: 6 times
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• What if

PROBLEM STATEMENT 
Intervention planning

– Operator A: maintenance every 3 time units

– Operator B: Maintenance every 3 time units

– System closure: 4 times
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OBJECTIVE
Interdependent Infrastructure Interventions Optimization

• Introduce an integrative optimization approach for intervention planning 

of interconnected infrastructure.

• The optimization problem must be scalable
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MODELING AND OPTIMIZATION 
Multisystem and Multistakeholder modeling approach
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– where         is the total cost of intervention activities:

– where         is the total service interruption cost caused by the interventions:

– where   Stot is the total set-up costs of the interventions:

A
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Decision variables

• Binary problem
• Linear optimization
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MODELING AND OPTIMIZATION 
Mathematical formulation of the optimization problem
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CASE STUDY AND RESULTS
Numerical example
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CASE STUDY AND RESULTS
Results: optimal intervention program
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CASE STUDY AND RESULTS
Results: minimum cost (optimal vs individual)

17%
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CASE STUDY AND RESULTS
Results: Stakeholder cost analysis
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CASE STUDY AND RESULTS
Results: Algorithm performance
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Number of intervention types considered in each optimization run
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CONCLUSIONS
Take-aways

01 Identifying the optimal arrangement of interventions may significantly reduce 

the net intervention costs.

02

03

04

The decrease in cost is mainly caused by the reduction in service unavailability

There will be extra direct costs for the operators

Rolling of short-term planning could be adopted so that the analysis is only performed for a 

short horizon then rolled for a longer planning period rolling of short-term planning?
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