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Outline of the work:

Dr� Tsuneo Okada, a pioneer in earthquake engineering, has long led the development of 
seismic performance evaluation and upgrade of vulnerable reinforced concrete buildings� One of 
the best achievements of his research activities can be summarized in the concept of formulating 
the structure’s seismic index (Is)� This index digitally evaluates the seismic performance of existing 
reinforced concrete buildings in a rational and simple manner. It is basically defined as a product of 
the strength index, the ductility (or deformability) index, and the reduction factors, which are the 
key parameters for describing the structural response to earthquake excitations� The concept of Is-

index was first proposed and developed in the 1970s through his experimental and analytical 
studies. Then, it was incorporated into the Standard for Seismic Evaluation of Existing Reinforced 
Concrete Buildings published by the Japan Association for Special Buildings Safety (now the Japan 
Building Disaster Prevention Association) in 1977. The standard has been widely applied to existing 
buildings in Japan since its publication� Because of practical applications, the implementation of 
this concept has accelerated the development of new field of research on seismic evaluation and 
rehabilitation of different types of structures and reinforced concrete buildings. This research trend 
has encouraged the establishment of the new fields of “seismic evaluation” and “seismic 
rehabilitation” that are now widely accepted as major research categories by the earthquake 
engineering community. The implementation of research results and the development of new 
technologies for the practical evaluation and redesign of vulnerable buildings have also contributed 
significantly to improving the safety and resilience of cities. This concept and evaluation 
methodology were also applied to a large number of existing buildings before and after severe 
earthquakes, and their damage statistics were carefully examined. Then, Dr. Okada showed that the 
observed damage distribution can be reproduced by a probabilistic approach and proposed a 
fundamental seismic index for structures to successfully survive in the event of devastating 
earthquakes. The proposed criteria were adopted by a standard revised in 1990. This was crucial to 
evaluating the results and looking for actions to be performed on target buildings� Currently, it is 
recognized as a screening standard for judging intact buildings in Japan. The same concept was 
applied to buildings damaged by the 1985 Mexico earthquake and the 1992 Turkey Erzincan 
earthquake to investigate the relationship between observed damage and index value. The findings 
confirmed that the concept is equally applicable to buildings constructed under different social and 
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technical backgrounds than Japan�
The development of seismic evaluation and upgrade methodology for existing buildings has 

contributed socially and timely to mitigating catastrophic damage to structures� The 1995 Hyogo-
ken Nanbu or Kobe earthquake severely hit the urban area of Kobe City� Design and construction of 
buildings based on outdated seismic codes seemed to be a major reason for catastrophic damage in 
Kobe City. Dr. Okada and his team worked closely with the Architectural Institute of Japan and the 
Ministry of Education (now the Ministry of Education, Culture, Sports, Science and Technology) to 
extensively investigate damage to reinforced concrete school buildings in the affected area. As a 
result, they noted that most of the damaged buildings did not meet the judging criteria� Therefore, if 
the buildings had received a seismic assessment before the event, they would have had to be 
upgraded� Recognizing the serious vulnerability of older buildings, the Japanese government 
immediately enacted the Act on Promotion of Seismic Retrofitting of Buildings in 1995, using the 
essence of seismic assessment methodology developed by Dr. Okada. Since the new Act was 
applied to existing buildings nationwide, the development of methodology has contributed 
significantly to improving the safety of Japanese cities. In catastrophic earthquakes such as the 2004 
Niigata-ken Chuetsu earthquake and 2011 Great East Japan (Tohoku) earthquake, buildings 
seismically upgraded before these earthquakes showed little or no damage, while those that were 
not upgraded were severely damaged. Dr. Okada’s contributions to the development of seismic 
performance evaluation and rehabilitation techniques, and the determination of criteria for 
identifying intact buildings, have had a significant impact on mitigating damage to buildings and 
loss of life due to earthquakes in Japan�
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