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Abstract. Structural health monitoring of concrete bridges can be achieved by tracking static 
load-testing results or dynamic properties as for example eigenfrequencies. Deviations from a 
healthy reference state can be used as damage indicators and even more, help to localize 
zones of stiffness reduction, i.e. cracking. However, outdoor temperature effects also lead to 
changes of monitored physical characteristics in the same order of magnitude as damage. 
Hence, temperature effects need to be removed prior to any condition analysis. The present 
paper presents a new two-step approach by applying physical compensation first, before us-
ing a statistical method based of Principal Component Analysis (PCA) or more exactly on
principal vectors and singular values. This technique is here applied to eigenfrequencies, first 
of a new bridge without damage, but with extreme temperature variation due to thick asphalt 
layer and special bearing constraints, thus showing strong sensitivity along seasonal temper-
atures in the intact state. The second object is the Z24 Bridge in Switzerland, which is well 
documented in literature and where artificial damage was applied prior to demolition. The 
proposed techniques allow removing noise and temperature effects in a coherent and efficient 
way. The corrected measurement data can then be used in subsequent steps for its definite 
purpose, i.e. detection and localization of damage for instance by updating a numerical finite 
element model which allows assessing a stiffness loss.
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1 INTRODUCTION

2 TEMPERATURE COMPENSATION AND NOISE ELIMINATION

2.1 Physical temperature compensation
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2.2 Principal Component Analysis and Novelty Index
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3 ANALYSIS

X

fi
t°

S

3.1 Bridge in Useldange, Luxembourg
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3.2 Bridge Z24, Switzerland
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- reference state; - damaged state;
xxx - regression line of the reference data
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4 CONCLUSIONS 
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