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Shunsuke Otani is a professor of structures. He specializes 
reinforced concrete structures, earthquake engineering, structural 
dynamics, and earthquake resistant building design.
He graduated from the Department of Architecture, Faculty of 
Engineering, University of Tokyo, in 1966. He received M.Sc. and 
Ph.D. degrees in Civil Engineering, in 1969 and 1973, respectively, 

from the University of Illinois at Urbana-Champaign. He received a Doctor of 
Engineering degree from the University of Tokyo in 1982.
He was a visiting research assistant professor in the Department of Civil 
Engineering, the University of Illinois at Champaign-Urbana from 1973-75, 
assistant professor and associate professor in the Department of Civil 
Engineering, University of Toronto, from 1975 to 1977, and from 1977 to 1979, 
respectively. He took a position as an associate professor in the Department of 
Architecture, University of Tokyo in 1979, and was promoted to a professor in 
1993. He moved to Chiba University in April 2003.
He was a recipient of Architectural Institute of Japan Award (1990) for a research 
thesis entitled "Study on Elastic-Plastic Earthquake Response Analysis of 
Reinforced Concrete Buildings," and Japan Prestressed Concrete Engineering 
Association Award (1996) for a technical paper entitled "Hysteresis Model for 
Prestressed Concrete Members and its Effect on Earthquake Response" co-
authored with Mitsuo Hayashi, Shin Okamoto, Hiroto Kato, and Jinhua Fu.

Jim O. Jirsa Symposium, ACI Annual Convention,
Dallas, Texas, March 19, 2012

Lessons learned from the 2011 Tohoku, 
Japan, Earthquake

Shunsuke Otani, University of Tokyo

Jim and Marion; it is great for us to have 
known you for a long time. Your sincere 
friendship and established leadership 
benefitted the ACI-JCI research 
cooperation in seismic retrofit.  
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The state of art in seismology not sufficient to estimate 
the time, location and magnitude of an earthquake. 
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Five to six-
story buildings

Prefecture Dead (drowned) Missing Injured

Aomori 3 1 61

Iwate 4,671(89.9 % ) 1,297 198

Miyagi 9,512(91.4 % ) 1,688 25,100

Fukushima 1,605(88.5 % ) 214 182

Ibaraki 24 1 709

Chiba 20 2 251

Casualties in Eastern Tohoku and Kanto
National Police Agency, March 8, 2012

Disaster Control Office Building, Minami-Sanriku-cho, Iwate
Only10 survived out of 57 evacuated.

What can you 
do as an 
engineer?

The structure is undamaged, 
but non-structural elements 
were entirely destroyed.

Tsunami damage of timber houses, Iwaki, Fukushima Prefecture 

Flattened residential area, Onagawa, Miyagi Prefecture

Timber houses were washed away if 
the inundation depth exceeded 2 m. 

Do we move towns and villages to the hill?
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Shizugawa Hospital (retrofitted) and vicinity

The hospital building was inundated and could not 
perform its required function.

The facilities for the infants, elderly and sick people, 
hospitals and schools should be placed at higher land. 

RC buildings were good for tsunami evacuation.

Damage by tsunami, Ogatsu, Miyagi Prefecture

How to control dangerous floating objects?

Tsunami attack on structural wall, 
Onagawa Fishery Cooperative

Failure of reinforced concrete wall.

Overturned steel construction, 
Onagawa, Miyagi Prefecture.

Pulled-out pile

Lifting of floor slab by tsunami, Ishinomaki, Miyagi Pref.

JMA Seismic 
Intensity
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National Research Institute for Earth Science and Disaster Prevention

2.98 G PGA

Far-field vs. Near-field Ground Motions

Medium-rise 
RC buildings

1995 Kobe EQ(Takatori)

1995 Kobe EQ
(Fukiai)

(Shiogama) 

(Tsukidate) 

2011 East Japan EQ
(Hitachi)

Timber 
buildings

Furumura, Univ. Tokyo

Development of Seismic  Design Codes

1919 Urban Building Law
1923 Kanto (Tokyo) Earthquake Disaster

1924 Introduction of Seismic Coefficient 0.10

1950 Building Standard 
Seismic coefficient 0.20
1968 Tokachi-oki Earthquake

1971 Minimum tie spacing of 100 mm

1981 New Seismic Design
1995 Kobe Earthquake Disaster

1995 Law for promotion of seismic strengthening
Damage  of RC Buildings with Construction Age
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Seismic strengthening of elementary school, Miyagi Prefecture

Damage of RC school buildings in Miyagi Prefecture

Seismic vulnerability assessment and retrofit are important for 
disaster mitigation although the ground motion was not so intense.

30-year probability of earthquake M=7.5 was 99 % in Miyagi 
Prefecture as of January 2010. Most school buildings were retrofitted. 
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Pre-1981 high-
school building

Tohoku University, Sendai

Damaged by the 
1978 Miyagi-ken-
oki Earthquake.

Retrofitted in 2001,
4-9 story walls 
replaced.

1.The state of the art in seismology.

2. Tsunami was the major cause of the 2011 
Earthquake disaster. 

3. A far-field earthquake vs. a near-field 
earthquake motions.

4. Seismic vulnerability assessment and retrofit.

Summary

Jim and Marion, it is too early for Jim to retire, 
but we sincerely wish you to enjoy your life 

with good health.

Shunsuke Otani, University of Tokyo

Tohoku University, Sendai

Damaged by the 
1978 Miyagi-ken-
oki Earthquake.

Retrofitted in 2001,
4-9 story walls 
replaced.


