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Nobi earthquake 1891




Nobi earthquake 1891
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Kanto earthquake 1923
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Kobe earthquake at 1995
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Kobe earthquake at 1995
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Kobe earthquake at 1995
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Kobe Earthqguake 1995
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Perfectly Demolished after
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All trucks were
bringing huge
avages
produced from
ollapsed
uildings and
emolished
uildings.







Residual displacements of 14 story Steel
Concrete Apartment Building in Sendai-City
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Residual displacements of 14 story Steel

Concrete Apartment Building in Sendai-City
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Courtesy of Prof. Yasushi Sanada, Osaka University

12 story Steel Concrete Apartment
Building of Sendai
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Christchurch before 2011
{ Earthguake -
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Christchurch after 2011




Our responsibility and
mission were not satisfied
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Professors recommend
Ductile Frames
to students.
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Ductility is Damage 1/2

A The Ds values are 0.25 to 0.55 in
Japanese seismic design procedure, and
the R factors are 2 to 8 in the USA.

A Almost all structural engineers rely on the
plastic deformability of beams, columns
and walls of building structures during
seismic design of structures.
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Ductility is Damage 2/2

A The ductility as plastic deformation of
frames Is the damage of structures.

A This is easy to understand for young boys
and girls to old ladies and gentlemen.

ANor mal people dondt v
damaged buildings. Then, these damaged
buildings become to be demolished after
the big earthquake.
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Current Seismic Design

H. Only Human life to be safe
B. Building cannot use after repair
C. No Continuous Use after earthquake

We can not make our city sustainable
and resilience against big earthquake.

We need to change our seismic design
concept.
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New Seismic Design

H. Human life have to be safe
B. Building can use after some repaired
C. Continuous Use just after earthquake

Against Small and Medium Earthquake ----
We can satisfy H, B and C easily.

Against Big Earthquake -----
We have to satisfy H and B, some case C.

Akira Wada



New Seismic Structures

ASeismic Isolated Structures
APassive Controlled Structures
AStepping Columns Structures
AElastic Joints of Pre-casted RC
AOther Good Structures
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Damage Controlled Structures

Building Structures Primary Structure Seismic Members

(To Support Vertical Load)
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