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A Condition Rating Method of Bridges using an Artificial
Neural Network Model
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Abstract It is increasing annually that the cost for bridge Maintenance Repair & Rehabilitation (MR&R) in
developed countries. Based on Intelligent Technology, Bridge Management System (BMS) is developed for optimization
of Life Cycle Cost (LCC) and reliability to predict long-term bridge deteriorations. However, such data are very
limited amongst all the known bridge agencies, making it difficult to reliably predict future structural performances.
To -alleviate this problem, an Artificial Neural Network (ANN) based Backward Prediction Model (BPM) for
generating missing historical condition ratings has been developed. Its reliability has been verified using existing
condition ratings from the Maryland Department of Transportation, USA. The function of the BPM is to establish the
correlations between the known condition ratings and such non-bridge factors as climate and traffic volumes, which
can then be used to obtain the bridge condition ratings of the missing years. Since the non-bridge factors used in the
BPM can influence the variation of the bridge condition ratings, well-selected non-bridge factors are critical for the :
BPM to function effectively based on the minimized discrepancy rate between the BPM prediction result and existing
data (deck; 6.68%, superstructure; 6.61%, substructure; 7.52%). This research is on the generation of usable historical :
data using Artificial Intelligence techniques to reliably predict future bridge deterioration. The outcomes (Long-term
Bridge deterioration Prediction) will help bridge authorities to effectively plan maintenance strategies for obtaining the
maximum benefit with limited funds.

Keywords : MR&R, BMS, ANN, BPM
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