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The Söderström Bridge
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 This case study is focused 
on the connection between 
the lateral bracing and the 
stringer beams.

 Previous assessments 
have shown an exhausted 
fatigue life.

 However, no signs of 
cracks have been found 
during inspections.

 So what?

The Söderström Bridge
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 What methods should be used to 
assess the condition of the detail?

 Worth to do further assessment?
 How?

 Inspect more/better?
 Improve structural analysis?
 Improve consideration of 

uncertainties?
 All?

Condition assessment problem
Requests/Needs

Specification of objectives
Definition of Scenarios

Preliminary assessment

Detailed assessment?

Detailed assessment
Detailed documentary search and review
Detailed inspection and material testing

Determination of actions
Determination of propoerties of the structure

Structural analysis
Verification

Further inspection?

Reporting results of assessment
Judgement and decision

Sufficent reliability?

Intervention

No

No

Yes

No

Yes

Yes

ISO 13822 
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Modelling sophistication (M)
• Simple checks
• Linear damage accumulation
• Linear elastic fracture mechanics

Uncertainty consideration (U)
• Deterministic 
• Reliability-based 
• Risk-based

Knowledge content (K)
• Desktop assessment
• Inspections and testing
• Monitoring

Levels of condition assessment
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Influence diagram
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 Preliminary deterministic assessment
 e0 – Prior reliability-based 

assessment using measured stresses
 e1 – Assessment based on LEFM 

without inspection
 e2 – Assessment based on LEFM 

with visual inspection (VT)
 e3 – Assessment based on LEFM 

with magnetic particle testing (MT)

Assessment options
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8.6 million ≈ 3 years of service ≈ 10 years, pf = 8.2 ×10-2

Prior reliability
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Sample likelihoods and costs
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Results
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Open questions and obstacles 

• Obtain realistic cost estimates
• Include direct and indirect costs
• Include successive assessment
• Consider correlations
• Consider system reliability
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To be standardized… 

Perhaps not to standardize, but to provide guidance first…
• Determination of priors when starting with deterministic 

verification format which is typically the starting point of 
traditional bridge assessments

• Include the option and make clear the possibility for 
advanced probabilistic fatigue assessments in 
Eurocode (approved by transportation authorities)

• Provide/develop PoD curves for fatigue crack detection 
for different NDT methods
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Thank you for your attention!
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