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Abstract:
A New method of seismic retrofi tting for existing R/C 

buildings is proposed by which energy dissipative braces 
are attached to the building exterior. Followings are 
results of the experiment; (1) The method shows better 
damping effect. The torsional deformation at the beam 
end has a large effect on the seismic performance. (2) 
An effective factor for local torsional deformation is 
specifi ed by identifying failure mode at the beam end. An 
evaluation formula for the connecting beam is verifi ed 
by the experimental result. Finally, prediction model the 
required strength of the braces is proposed.

1. Introduction

The necessity for earthquake-proofi ng existing build-
ings has been pointed out in Japan since the 1995 South-
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of both columns yielded at R � 20/1 000 rad and the 
designed yield strength was exceeded, resulting in a 
girder bending yielding type collapse mechanism.

In the column bending yielding specimen (hereinafter 
called the Cb specimen), cracks in both columns opened 
greatly at R � 15/1 000 rad and later and the designed 
yield strength was exceeded, resulting in a column bend-
ing yielding type collapse mechanism. At this stage, the 
energy dissipative braces were removed and after that, 
loading was continued until R reached 40/1 000 rad. 
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braces are under an axial tensile stress. 

3.2.2 Verifi cation of formula 
of torsional yield strength 
and proposal

A brace load GQU which acts when an existing RC 
beam member undergoes torsional failure due to the ten-
sile axial force of an energy dissipative brace is found 
from Eq. (1):

GQU � Tuo /Le
................................................... (1)

where Le: Eccentric distance.
The ultimate torsional moment Tuo of a reinforced 

concrete beam which is subjected to pure torsion can be 
generally expressed by Eq. (2):

Tuo � cT � sT .................................................. (2)

cT:  Contribution of unreinforced concrete to tor-
sional resistance

s

s
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lem to be solved in the future.

4. Method of Calculating 
Required Yield Strength 
of Energy Dissipative Brace Connections 
for Retrofi tting

Figure 12 shows a conceptual diagram of a method 


