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Effective decision-making in infrastructure management relies on the periodic assessment of the infrastructure’s

condition, with emphasis on key components such as bridges. A common approach to assessing the condition of bridges

involves monitoring their response to static and dynamic loading using sensors such as inclinometers and accelerometers.

While the interpretation of such data is established in the literature, these measurements remain indirect indicators of

structural health, and the associated damage estimates are typically affected by significant uncertainty. Also, establishing

a clear relationship between temporal changes in these measurements and the underlying deterioration of bridges

remains challenging.

Recent advancements in sensor technology now allow to monitor the actual internal condition of structures more directly.

For instance, embedded sensors in concrete can measure key variables such as chloride concentration, pH, steel potential,

electrical resistivity, and temperature. These indicators are more directly correlated with the physical degradation of the

material and lead to state estimates with lower uncertainty. Furthermore, such data can be used to improve deterioration

models, particularly by reducing uncertainty in key parameters such as the time of corrosion initiation, which is currently

modelled as a highly uncertain random variable.

The value of using this type of sensors compared to more standardized ones (inclinometers and accelerometers) can be

quantitatively assessed using Value of Information (VoI) theory, which provides a formal Bayesian framework to the worth

of such technologies. In this work, we aim to assess the VoI of sensors embedded in concrete bridges account for (i) the

information they provide on the current state of structures, (ii) the information they provide on the deterioration of the

concrete over time, and (iii) how such information affects the management of the whole infrastructure. Results are then

obtained for the Stader Straße bridge crossing the German federal highway, where embedded sensors were recently

installed.
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