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Damage Detection in Bridges Using Modal Flexibility Matrices
Under Temperature Variation
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ABSTRACT

Changes in measured structural responses induced by a damage could be significantly smaller than
those by environmental effects such as temperature and temperature gradients. Tt is highly desirable to
develop a methodology to distinguish the changes due to the structural damage from those by the
environmental variations. In this study, a novel method to extract the damage-induced deflection under
temperature variations is presented using the outlier analysis on the deflections obtained using the
modal flexibility matrices. The main idea is that temperature change in a hridge would produce global
increase or decrease in deflections over the whole bridge while structural damages may cause local
variations in deflections near the damage locations. Hence, the correlation between the deflection
meastrements may show high abnormality near the damage locations. A series of laboratory tests
were carried out on a bridge model with a steel box girder for 14 days. It has been found that the
damage existence assessment and localization can carried out for a case with relatively small damage
under the temperature variations
Keywords: damage detection, temperature variation, bridge structure, modal flexibility, outlier
analysis.
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