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Attempt for Longevity of Bridges by Osaka Municipal Office

-For Better Preservation of Osaka Eight Hundred and Eight Bridges-

E. Watanabel, T. Yokotaz, Y. Komatsu® and H. Furuta’
'Professor Emeritus, Kyoto University, Kyoto, Japan and Chairman of Board of Directors of Regional
Planning Institute, Osaka, Japan

*Osaka Municipal Office, Osaka, Japan
*Department of Informatics, Kansai University, Takatsuki, Japan
watanabe@zrpi,or.jp

1-1.  Present Status of Bridges

Dated on April 1, 2005, Osaka Municipal Government is taking care of totally 762 bridges with the total
bridge area of 72.2 ha. Since Osaka City has been developed near the estuary of rivers such as River Yodo
and River Yamato, the number of streams and moats is great and consequently citizens’ life and the
development of the city depend greatly on the bridges. From this reason, Osaka City has been called “City
of Eight Hundred and Eight Bridges”.

The City of Osaka is managing various bridges such as large-scaled, roadway, viaduct over railway, small
but important living bridges. These bridges are supporting the social activities of citizens and some of
them are landmark of the city.

1-2. Aging of Bridges

The majority of the Osaka City Bridges were built during the First City Planning Stage in the early Showa
era and during the World Exposition of Osaka, 70 and 35 years ago, respectively.

Particularly, in the coming 30 years about 100 bridges will be over the age of 100 years and the demand
for the replacement of these bridges becomes stronger and thus the soaring cost for the maintenance or the
replacement is concerned about.

On the other hand, the budget for such cost is approximately decreasing to 40% of the maximum in the
past. Thus, it is ever becoming difficult to maintain bridges in the traditional method of replacing old
bridges with new ones.

1-3.  Longevity by Preventive Bridge Maintenance

With these as the background, care should be taken in such a way that the maintenance of bridges and the management of
road network should be carried out without concentration of renewal of bridges within a short period of time. For this
purpose, the preventive maintenance is much desirable than the essential maintenance which corresponds to the
maintenance at the time when the damage becomes severe and costly.

1-4. Attempt of Implementation of Planned Preventive Maintenance

Thus preventive maintenance is necessary for the longevity of bridges. For this purpose, the deterioration process, the
future condition state of bridges must be precisely predicted. Nowadays, such prediction is considered to be possible
thanks to the development of computer technology and accumulation of database of bridge damages. Osaka Municipal
Office has started to operate the Bridge Maintenance System (OBMS) since 2005. OBMS executes the inspection
periodically and based on the result, the optimum planning for the bridge maintenance is supported.

Osaka Municipal Office is planning to establish the system for inspection data acquisition for accurate operation of
OBMS and establish the Maintenance Principle for Longevity of Bridges.
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According to a trial calculation, the total budget in coming 30 years can be reduced from JY 210 billion to JY 110 billion
(average anmual budget from JY 7 billion to 3.7 billion) if the preventive maintenance is executed on 100 bridges built
before Second World War with limited only 15 bridges renewal as compared with every 100 bridge renewal.

Table 1. Example of Calculation for Maintenance and Renewal of Bridges

Case No. of Renewal Bridges | Average Repair Cost | Average Renewal Average Total Cost
among 100 Old Bridges in JY Billion/Year CostinJY CostinJY
in coming 30 years Billion/Year Billion/Year
Case 1 100/100 2 5 7
Case 2 15/100 2.2 1.5 3.7
(+0.2) (-3.5) (-3.3)
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The Development of Practical Asset Management System for the
Hanshin Expressway Network

Y. Sakai', T. Arakawa’, Y. Inoue’, H.Furuta* , and K. Kobayashi’®

"Hanshin Expressway Company Limited, Osaka, J apan

’Hanshin Expressway Management Technology Center, Osaka, J apan
3Chuo Fukken Consultants Limited, Osaka, Japan

“*Kansai University, Osaka, Japan
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Chair of 10th International Conference on Structural Safety and Reliability
WiEY 0L - FEECET EBESS

President of International Association for Structural Safety and Reliability

Welcome Message

In recent years, safety, reliability and risk analysis and management have become
emergent and key issues due to the frequent occurrence of natural and man—-made
disasters such as strong earthquakes, huge hurricanes, tsunamis, terrorist attacks,
airplane and nuclear power plant accidents, etc. In the past three decades, ICOSSAR
(International Conference on Structural Safety and Reliability) has provided a valuable
opportunity to share the knowledge, experience and information on structural safety
and reliability among scientists and engineers. Following the past two ICOSSARs in
Japan, Kobe in 1985 and Kyoto in 1997, the ICOSSAR2009 will be held in Osaka. As |
mentioned in Rome, there are three big cities in Kansai area, namely, Kobe, Kyoto and
Osaka. Osaka is the second biggest city in Japan and the center of commerce and
industry. All people who are interested in the safety and reliability issues are cordially
invited to ICOSSAR2009, which will be held in the main campus (Senriyama Campus)
of Kansai University, September 13 =17, 2009. The Japanese group will warmly
welcome all of you and wish you a pleasant stay and enjoy the special culture and

atmosphere in Osaka. May, 2007

Hitoshi Furuta (ConferenceAChairman)
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