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In the Japanese buildings code seismic design criteria regulated that buildings never collapse 

which kill human beings. And so there is no menu to keep in moderate damage level need not to 

repair the damage parts. As the controlling methods of building damage for giant earthquake are 

seismic controlling system and base isolation system. This research work contains another seismic 

damage controlling which enhancing required seismic strength of design building. The objective of 

research is to develop damage level controlling using existing design system by larger size of 

building members. 

For this analytical approach, elasto-plastic frame analysis and dynamic response analysis were 

carried out using existing computer programs. It is required that the limit of damage level should 

be defined. In case of reinforced concrete building, cracks will occur due to the displacement by 

earthquake force. Here the limit response story drift angle was defined as 1/200,considering 

remaining crack width and remaining story drift don’t give any bad effects for the structural 

performance of maintenance after the giant earthquake. The full-scale seven stories test building was 

decided to be the target building of this analytical research.  

A series of elasto-plastic dynamic analysis showed following results. 

(Case 1)  Size of beam section and thickness of floor slabs were increased. The seismic shear 

capacity enhanced about thirty percent (250ton  350ton) . However such strengthening effect is 
not so efficient before the story drift angle : 1/200. 

(Case 2)  The thickness of shear wall was increased from 20 cm to 50 cm. The shear capacity raised 

up to 1.6 times. But such shear capacity showed after story drift angle 1/200. Therefore the dynamic 

response exceeded such limit story displacement against giant earthquake level. 

(Case 3)  The scales of columns were also enlarged by forty percent moreover the Case 2. The 

dynamic response showed the satisfactory story drift within the almost target story drift.  

The cost up for such enlargement of structural member size was around ten percent to the total 

construction cost. It seems to be very agreeable that such slight cost up leads to the strong building 

which does not need expensive repair works against giant earthquake.


