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Ageing Bridges and Related Issues

• Railway steel bridges in Europe 

are > 80 years old in average; 

oldest German bridge 175 years

• Operational conditions changed

• Environmental conditions changed

• Standards changed

• No adquate material data available

• Damage degree only observed

visually with respect to corrosion

• Enhanced inspection effort

required

Photos: www.dieolsenban.de

www.fotocommunity.de .

http://www.dieolsenban.de/
http://www.fotocommunity.de/


• Load (assumed)
– Static Load: Ultimate Load

– Fatigue Load:

• Constant Amplitude Load

• Random Load (Service Load)

• Geometry (given)
– Notches

– Stress States/Multiaxial Loading

• Material (to be selected)
– Strength

– Ductility
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Steel Railway Bridge to be Inspected



Stress Distributions along Lower Girder Beam

simulated measured



Figure 5: Trolley posit ions during measurements. On the left : coordinate system

Figure 6: Screenshot from measurement with passing train. The moving train is being

captured with a webcam. The screen with the system time being displayed is recorded

cont inuously in order to synchronize the video with the measurement.

Measured and Simulated Stress Data for 
Different Loading Conditions
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Figure 5: Trolley posit ions during measurements. On the left : coordinate system

Figure 6: Screenshot from measurement with passing train. The moving train is being

captured with a webcam. The screen with the system time being displayed is recorded

cont inuously in order to synchronize the video with the measurement.
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Fatigue Life Calculation Method “PHYBAL“
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conventional measurand

NDT measurand

changes in micro- and macrostructure
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Conclusions

• Life cycle management of ageing steel infrastructure can

be made more efficient with NDT and associated

structural technologies

• The NDT and associated technologies are:

– Magnetics or other technologies to measure actual stress, strain

and loading conditions

– Damage tolerance ‚redesign‘

– Material residual fatigue life assessment with PhyBaL

– Magnetics for the assessment of the damage and stress 

condition in the pre-cracked phase.

– Prognostics for the assessment of residual fatigue life.
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