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Kumamoto city location
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Kumamoto Castle: famous heritage
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Kumamoto Earthquake 2016
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Example of damages

Damage of NSE Broken 15t floor



Example of damages

Damaged wooden houses Damaged wooden houses
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Sales

A-facory
Building-damage -

$ 20~30million
loss :
$ 600~800million



WATCH VIDEO trough You-Tube



Damages of NSE in

M& equipmen‘t-s
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Partition fell down due to large-deformation of story
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Example of conventional partition (Up.)
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Ceiling had very large
response

Design seismic-force was proper for ceiling.
Detail was not enough.

Sub- beam crip ”
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Not only partition & Ceiling also, many non-structural element

Shaking(acccerelation) & Deformed(drift)
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Time history analysis has done for typical factory around Kumamoto

[A-factory model ]
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Case-studies by non-linear .=
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Figure 11. floor-response for 2nd&3rd floor



Ceilig dynamic test
(conventional type)
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Ceiling dynamic test

(cdeveloped type)
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Case study: Retrofit by added

Damping for existing factory
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Response deformation of 2" floor
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Most Important points of seismic design for NSE
from our many experiences and studies.

POINT-1 rigidity of support for NSE is important
POINT-2 rigidity of structure for story drift

POINT-3 Details for support of NSE are most important

A-client ask us minimum initial cost.
B-client ask us minimum loss for Business Continuity

Now, many clients maybe understand what is important!
We should prepare many design style!
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Thank you for your attention

If you have question,
please speak slowly!!
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T-Ceiling (V-Brace L&)
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