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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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Typical approaches to increase 

level of the assessment focus on: 

 Modeling sophistication 

 Considerations of 

risk/uncertainty 

 Knowledge/information 

content 

 

Improved assessment entails 

moving away from origin. 

Levels of condition assessment 
Considerations of risks/

uncertainties

Modeling 

sophistication

Knowledge content

Increase model sophistication
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Model sophistication 

• Simple checks 

• Linear damage accumulation 

• Linear elastic fracture mechanics 

 

Uncertainty consideration 

• Deterministic  

• Reliability-based  

• Risk-based 

 

Knowledge content 

• Desktop assessment 

• Inspections and testing 

• Monitoring 

 

 

Levels of condition assessment 
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Levels of condition assessment 

Assessment level Fatigue 

life/number of 

cycles 

Initial assessment Insufficient 

Linear damage accumulation 

Reliability-based 

Measured response 
8.6×106 

Linear elastic fracture mechanics 

Reliability-based 

Measured response 
20×106 

Linear elastic fracture mechanics 

Reliability based 

Measured response 

NDT results (magnetic particle testing) 
42×106 
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Component state (prior)

X1 0,8 No damage

X2 0,2 Damage

Intervention

A1 NoRepair

A2 Repair

Intervention costs (including conseqences of damage)

X1 X2

A1 0 -400

A2 -50 -50

Assessment results Cost

E1 NoAssessment 0

E2 EnhAss_1 -10

E3 EnhAss_2 -50

Likelihoods: P(Zi|E,Xk)

X1 X2 X1 X2

Z1 0,1 0,8 0,01 0,9 No improvement

Z2 0,9 0,2 0,99 0,1 Improvement

E2 E3
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X = Component state = {No damage, Damage} Probability Cost

A = Intervention = {Do nothing, Repair} X1 0,8 0

E = Assessmnet = {No assessment, Enhanced ass.1, Enhanced ass.2} -80

Z = Assessment result = {No improvement, Improvement} A1 X2 0,2 -400

A2 X1 0,8 -50

-50

X2 0,2 -50

X1 0,33 -10

-277

-60 A1 X2 0,67 -410

E1 0,24 A2 X1 0,33 -60

-50 -60

Z1 X2 0,67 -60

Z2 X1 0,95 -10

E2 -31

-38 0,76 A1 X2 0,05 -410

-31 A2 X1 0,95 -60

-60

X2 0,05 -60

X1 0,04 -50

-433

-100 A1 X2 0,96 -450

E3 0,19 A2 X1 0,04 -100

-67,4 -100

Z1 X2 0,96 -100

Z2 X1 0,98 -50

-60

0,81 A1 X2 0,02 -450

-60 A2 X1 0,98 -100

-100

X2 0,02 -100
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Intervention

Assessment

Assessment 

cost

Assessment results

Intervention 

cost

Component state
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Thank you for your attention! 


