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Abstract

A 50 year-old, 121.5 m long, five span prestressed bridge was situated in the deformation zone
close to a mine in Kiruna in northern Sweden. There was a risk for uneven ground deformations so
the bridge was analyzed and monitored. Results and measures taken to ascertain the robustness
of the bridge are presented.

The analysis resulted in an estimate that the bridge could sustain 24 mm in uneven horizontal and
83 mm in uneven vertical displacement of the two supports of a span. To be able to sustain larger
deformations, the columns of the bridge were provided with joints, where shims could be inserted
to counteract the settlements. To accomplish this, each one of the 18 columns of the bridge was
unloaded by help of provisional steel supports. The column was then cut and a new foot was
mounted to it. This made it possible to lift each individual column with two jacks, when needed,
and to adjust its height by inserting or taking away shim plates.

The deformations of the bridge and the surrounding ground were monitored. The eigenmodes of
the bridge were studied with accelerometers and by analysis with finite elements (FE) models.
Comparison indicated good agreement between the model and the actual bridge, with calculated
eigenfrequencies of 2.17, 4.15 and 4.67 Hz, for the first transversal, vertical and torsional modes,
respectively. Measurements during winter resulted in higher values due to increased stiffness
caused by frozen materials.
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