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Kansai University, Osaka, Japan

%‘3 ﬁ- Professor

Interest Area: Applications of Structural Reliability and Optimization to Bridge Design

and Maintenance

URL: unfortunately, there is no website written in English.

Short Biography: Dr. Hitoshi Furuta is a Professor in the Department of Informatics at Kansai University,
Osaka, Japan. In 1980 he received his doctorate in Engineering from Kyoto University, Japan. Before
joining Kansai University in 1993, he worked for eighteen years in the Department of Civil Engineering
at Kyoto University. He was a Visiting Assistant Professor at Purdue University, a Visiting Scholar at
Princeton University, and a Visiting Professor at the University of Colorado at Boulder.

His main areas of expertise are structural reliability, structural optimization, life-cycle cost analysis and
design of bridge structures, and applications of soft computing including artificial intelligence, fuzzy

logic, neural network, chaos theory, and genetic algorithm.

Hitoshi Furuta was Vice President of IFSA (International Fuzzy Systems Association), Chair of IFIP
(International Federation for Information Processing) Technical Committee 7.5, Chair of the Task
Committee on Load Specification in the Japan Society of Civil Engineers (JSCE), Chair of the Committee
of Asset management in Japan Construction Consulting Association, Chair of the committee on Data
Exchange Format for Highway Construction in Japan Highway Corporation, Board Member of JSCE,
President of Kansai Chapter of JSCE, Chief Director of International Affair Division of JSCE, Chair of
Committee of Structural Engineering, JSCE, President of Kansai Chapter of Japan Society for Fuzzy
Theory and Intelligent Informatics, President of International Association for Structural Safety and
Reliability, and Currently Vice President of International Association for Life-Cycle Civil Engineering

He received IABMAS Senior Award, Hanshin Expressway Award, etc.

He is the author or co-author of over 300 refereed publications, including books, book chapters, journal
articles, and papers in conference proceedings. Furuta is also the co-editor of three books published by
ASCE, Balkema, and Springer Verlag and editorial board member of several international journals.

Additionally, he has chaired and organized several international structural engineering conferences.



Bridge Management in Japan

Hitoshi Furuta
Professor
Department of Informatics

Kansai University, Takatsuki, Osaka, Japan
ABSTRACT

Bridge maintenance is becoming more and more important all over the world. In
Japan, a lot of highway bridges have been constructed over past 50 years, whose 40 %
bridges were constructed during the so-called highly developing period. In the
coming ten years, the number of bridges more than 50 years old becomes four times of
the present number, and further 10 years later it becomes 17 times. Most of these
bridges are aging and suffering from damage, deterioration and environmental attack.
The number of deteriorating bridges must increase in the near future.

This paper presents the current status of bridge maintenance and bridge management
system. The outline of bridge management system is illustrated and defects and
problems to be overcome are clarified, based upon the experiences in Japan. In Japan
there are 150,000 bridges with spans of more than 15 meters are in use so that it
requires an enormous budget to maintain them in satisfactory conditions. Furthermore,
sufficient data, experienced maintenance engineers, special technologies, and good
ordering system are needed.

In order to develop a bridge management system, the concept of Life-Cycle Cost
(LCC) has been paid attention as a promising tool for the achievement of rational
maintenance programs. The basic concept and advantage of LCC are discussed.
Several suggestions are provided to realize a rational and economic maintenance

program and to develop a practical bridge management system.



Applications of Soft Computing in Structural Engineering

Hitoshi Furuta
Professor
Department of Informatics

Kansai University, Takatsuki, Osaka, Japan
ABSTRACT

Recently, great attention has been paid to soft computing technology, because of its
applicability and easiness of computation in engineering problems. This presentation
introduces several applications of the soft computing in various real engineering
problems. First, a new optimal restoration scheduling method is described, which was
developed for damaged road networks by using Genetic Algorithm (GA). The method
can propose an early restoration plan for lifeline systems after earthquake disasters.
Here, two issues are focused on, the first of which is such an allocation problem that
which groups will restore which disaster places, and the second is such a scheduling
problem what order is the best for the restoration. In order to solve the two problems
simultaneously, GA is applied, because it has been proven to be very powerful in
solving combinatorial problems. However, road networks after earthquake disasters
have an uncertain environment, that is, the actual restoring process should be performed
by considering various uncertainties simultaneously. Therefore, GA Considering
Uncertainty (GACU) was developed to treat various uncertainties involved.

Next, an optimal maintenance planning of bridge structures using multi-objective
genetic algorithm is described, which can provide several practical scheduling
candidates that the bridge owner can select by considering the situation and constraints.

A structural health monitoring system is introduced, which can treat the changes of
systems and environments. By adapting to the environment, it is not necessary to
prepare any previous knowledge and examination for the underlying structures and
environment. In other words, it is not necessary to use a precise modelling and analysis
method before conducting the health monitoring. In the system, both Adaboost and
GMDH (Group Method of Data Handling) are used for the learning and compared by
paying attention to the accuracy of prediction.

In order to establish a rational maintenance program for structures, it is necessary to
collect enough data about the material and structural characteristics and to evaluate the

structural damage in a quantitative manner. However, it is difficult to avoid the



subjectivity of inspectors when visual data are used for the evaluation of damage or
deterioration. The method can evaluate the damage condition of existing structures by
using the visual information given by digital photos. It is based upon such new
technologies as image processing, photo-grammetry, pattern recognition, and artificial

intelligence.



