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STRENGTH AND DEFORMATION CAPACITY OF RC COLUMNS
EXTERNALLY RETROFITTED BY CES WITH SPANDREL WALLS

Ryo NOMURA, Takashi TAGUCHI, Takashi KAMIYA, Juan Jose CASTRO and
Hiroshi KURAMOTO

This paper presents the seismic performance of reinforced concrete (RC) columns with spandrel walls
reinforced by the CES outer frame retrofit system. This retrofit system consists of steel frame and fiber
reinforced concrete (FRC) externally attached to the exiting RC columns.

A total of three specimens, one without reinforcement and the other two with variations in the amount of
the attached steel reinforcements, were tested.

The test results showed that, the CES retrofit system improves the seismic behavior of the columns with
spandrel walls. Also it was proved that the ultimate strength of RC columns can be properly estimated,
either by the cumulative strength theory or the seismic diagnostic criteria of SRC construction building by
The Japan Building Disaster Prevention Association (2009).
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