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The Kiruna Bridge

• 121.5 prestressed concrete girder bridge

• In service 1959-2014

• Concrete: 62.2 MPa (28.5)

• Reinforcement bars (Φ10):

– Girder: 484 / 702 MPa (410/600)

– Slab: 679 / 1000 MPa (620/750)

• Post-tensioned tendons (BBRV): 1606 / 1734 MPa 
(1450/1700)
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Experimental programme

• Post-tensioned tendons 

• Behaviour of existing bridge

• Behaviour of strengthened bridge and the ultimate load-carrying capacity

• Shear/punching resistance of bridge deck slab

• Material test

Assessment of tendons:  
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Test setup girder loading:
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On-going work

Strengthening of existing RC bridges using CFRP

• LTU: Jonny Nilimaa, Thomas Blanksvärd

Models for refined capacity estimates of existing RC bridges

• LTU: Niklas Bagge

• Southeast University: Yongming Tu

Condition assessment of prestressed reinforcement

• LTU: Niklas Bagge

Temperature effects in RC bridge

• LTH: Oskar Larsson

Damage detection in bridges

• LTU: Natalia Sabourova, Niklas Grip

• Southeast University: Yongming Tu

Punching/shear resistance of bridge deck slabs

• CTH: Jiangpeng Shu, Mario Plos

• LTU: Niklas Bagge 



Test setup – Bridge girders
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N • Designed to accomplish 
shear related failure

• Vertical forces applied to 
the girders in midspan:

– 2 steel beams

– 4 hydraulic jacks (capacity: 
2800 tons)

• Force controlled loading



Strengthening

• Increased moment capacity

• Carbon fibre reinforcing polymers 
(CFRP)
– Near surface mounted (NSM) rods

– Prestressed laminates
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Results – Bridge girders

• Symmetric loading to 12 MN
– CFRP laminate debonding at 9.0 MN 

• Loading to failure:
– Southern girder: 5.5 MN (13.5)

– Central girder: 6.2 MN (12.8)

– CFRP NSM bars active at failure

• Northern girder kept for deck slab test
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Test setup – Bridge deck slab

• Loading to failure:

– Shear and punching capacity

– Load model 2 (EC 1)

– Loading rate: approx. 80 kN/min
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Results – Bridge deck slab

• Tested capacity:
– 1660 kN/plate

• Punching model in EC2:

• Analytical capacity (in-situ 
vs. code): 
– Design: 681 (592) kN/plate

– Average: 838 (655) kN/plate
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Summary and conclusions

• Bridge girder:
– Ductile behaviour
– Twice the load-carrying capacity given by codes and linear elastic analysis
– Good agreement with nonlinear FEA

• Bridge deck slab:
– Brittle behaviour without prior notice

– Twice the punching capacity given by Eurocode

– No account for membrane action

• Abundant information for refining bridge assessment methods:
– Upgrading possibility of load-carrying capacity



Questions?

Contact info:
niklas.bagge@ltu.se
+46 (0)920 491264


