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ABSTRACT
The effectiveness of bridge management decisions is based on the quality of data obtained regarding various processes
in the bridge life cycle. Hence, data play a crucial role in bridge management. In general, data collected has some
amount of uncertainty, which may impact management decisions. In order to assess the impact of uncertainty on the
decisions, the uncertainty should be quantified. This document describes a two-part procedure that has been developed
for measuring the level of uncertainty in bridge condition assessment data. In the first part of the procedure, a bridge
deterioration model was used to estimate the future condition of a bridge. The deterioration modeling in this research
was conducted using Pontis, a commonly used bridge management software program. These deterioration models are
based on Markov chains. The inputs to the deterioration model were the present condition assessment data for the
bridge. In the second part of the procedure, reliability theory was applied to estimate the structural reliability of the
bridge. The structural reliability of the bridge components was estimated on the basis of load carrying capacity
(resistance of the structure) and the actual loads present on the structure. Finally, the reliability of the bridge after ‘x’
years was estimated and then compared to the results obtained from the deterioration model. Because results are also
reported as probabilities, the results can be compared. By studying the variations between the results obtained from the
two different approaches for data obtained at different times, an uncertainty scale was produced which showed the level
of uncertainty of the data for that bridge, thus quantifying data uncertainty.

