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Main research themes and their characteristics

Optimum design of bridges, Optimum maintenance of briges, Health evaluation of briges using Al

1. Optimum Design of Bridges

In this study, mathematical programming techniques (optimization and Al techniques) are used to optimize bridge structures, considering utility,
safety, and cost-effectiveness. Figure 1 shows the design parameters of a PC-T girder bridge, in which the cross-sectional dimensions, arrangement
of PC tendons, and prestressing are treated as design parameters. These are optimized using the Particle Swarm Optimization method.

2. Optimum Maintenance of Bridges

This study introduces deterioration transfer curves for each main component of a bridge to estimate future deterioration

based on bridge inspection data from Fukui Prefecture. An optimal bridge management system is developed to determine ° 42001

the most effective repair plan, considering the constraints of the annual bridge repair budget. The photo shows corrosion in p I—- -

a steel girder bridge, while Figure 2 illustrates the deterioration transfer curve and repair history. Ez J N
3. Health Evaluation of Bridges Using Al 2 ~
Using bridge inspection data (including photographs and health evaluation results) collected every five years, a deep + —

learning network is developed to support bridge health assessments. The network is continuously updated to improve
the accuracy of these evaluations. This system serves as a valuable tool for bridge engineers in making informed health - photo Gorrosion of steel plate girder bridge ~ Fig.2 Deterioration transfer curve and optimurn repair history
evaluations.

Future prospects

It is clear that the application of mathematical programming (optimization Al) is highly effective for the optimal design of bridges, taking into account functionality, safety, and economic
efficiency. Decision-making supported by deep learning can help address the shortage of engineers and reduce the risk of human error in evaluations. Developing a powerful system that
combines deep learning with optimization Al for accurate estimation and decision-making will be an important and challenging task in the future.




