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) VARIETY OF STRUCTURES

) Number of steel bridges in use

Rijkswaterstaat: 349 (scheduled for assessment)
ProRail: 615 (since 1950)
Many built around 1950
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Change in Connections

Increase in Loads

Change of Safety Perception
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) TYPICAL FAILURE MODES TN RV VYUV VY

1. Faﬁgue cracks Wat et atTaal IEIEI
) Fatigue and fracture RS plat ',-"r'-""
) To-date: many cracks in orthotropic bridge decks o i " g /
in welded

/ 3. Fatigue cracks

in welded connections
and at cope holes

) To-date: some cracks in crossheam-to-main beam connection

plate connections

) Expected: cracks in main superstructure

) Fracture toughness HAZ?
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) TYPICAL FAILURE MODES

) Fatigue and fracture
) To-date: many cracks in orthotropic bridge decks
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) TYPICAL FAILURE MODES

) Fatigue and fracture
) To-date: many cracks in orthotropic bridge decks
) To-date: some cracks in crossbeam-to-main beam connection
) Expected: cracks in main superstructure
) Fracture toughness HAZ?
) Ultimate limit state
) Buckling
) Connection failure (rivets)
) (Corrosion)
) Accidental limit state
) Collision

) Fire
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» LOADS AND LOAD EFFECTS

) Loads
) Measured data for motorways
) Limited data for local roads
) Past and future trends?

in signal
) Load effects Strain signa

) Engineering model uncertainty

) Dynamics
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) ON-GOING RESEARCH

) Fatigue resistance welded joints
) Life prediction from weld imperfections
) Remaining life after crack detection

) Fracture toughness

Crack

Undercut
Overlap

Lack of fusion Solid inclusion

Cavity

Lack of penetration

verstijver

onderflens
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) ON-GOING RESEARCH

) Fatigue resistance welded joints
) Life prediction from weld imperfections
) Remaining life after crack detection
) Fracture toughness
) Fatigue resistance riveted joints
) Life prediction

) Inspection
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) ON-GOING RESEARCH

A fy A
) Fatigue resistance welded joints
) Life prediction from weld imperfections s s
o} o]
) Remaining life after crack detection % %
=M Q
) Fracture toughness -2 =
3 3
) Fatigue resistance riveted joints 5 =
o) o
) Life prediction
) Inspection ‘
) Safety assessment log(N) log(IV)
—— WIM load simulations
Fatigue test data:
O CA failures
> CA runouts Load model for design
o VA failures —— S-N curve for design
> VA runouts — — — S-N curve shifted by ~
Resistance models: _
— CA fit (c)
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ON-GOING RESEARCH

) Fatigue resistance welded joints
) Life prediction from weld imperfections
) Remaining life after crack detection
) Fracture toughness
) Fatigue resistance riveted joints
) Life prediction
) Inspection
) Safety assessment

) Digital Twin
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SUMMARY & CONCLUSIONS

) Many structures to assess
) Lots of work per assessment
) Uncertainties load

) Local roads

) Past and future trends

) Dynamics

) Engineering model
) Uncertainties resistance

) Probability of detection

) Crack growth rate

) Fracture toughness

) Consequences of local collapse
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