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Experimental Study on Strength of Indirect Connection of External Seismic

Retrofitting of R/C Building by Steel Column
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EXPERIMENTAL STUDY ON STRENGTH OF INDIRECT
CONNECTION OF EXTERNAL SEISMIC RETROFITTING
OF R/C BUILDING BY STEEL COLUMN

Takashi Fujinaga
Yoko Kato
Kazuaki Miyagawa
Wataru Kitamura
Yuping Sun

Abstract

Since 1995, seismic retrofitting of existing concrete buildings constructed under pre-1981 design codes has gained
increasing attention. Retrofitting by attaching steel framed brace to the exterior of the building has been one of the widely
used retrofitting elements in Japan. This retrofitting element, however, has disadvantage in that it tends to influence the
function and spoil the appearance of buildings. This disadvantage hinders its further application to private office and
apartment buildings. Therefore a new retrofitting element is desirable for these types of existing buildings.

We proposed a new retrofitting element to externally retrofit existing concrete building. The proposed element consists
of monolithic steel column and steel beams at each story level, and looks like a tree. The tree-shaped element is
connected to the exterior of the building through studs and anchors distributed only along the length of the beams, with
the steel column being free from the existing building.

In this paper, four specimens were tested, which simulated the indirect connection between the steel beam and the
existing concrete beam, to investigate the mechanical properties of the indirect connection. In addition, an analytical

model was proposed to evaluate the strength of the indirect connection.



