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Structural Performance of RC Frame with SAFE Damper
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Abstract

SAFE damper is a hybrid damper which is comprised of a friction damper and a metallic damper. These two dampers
combine to resist external energy in stages. Under minor earthquake loads, the friction damper operates alone. However,
the friction damper and metallic damper dissipate the energy together when a severe earthquake occurs. In comparison
with other methods for seismic retrofitting, the SAFE damper has many advantages. The SAFE damper doesn’'t cause
damage to facade of the building, and the construction period can be reduced when retrofitting. This paper describes
experiments evaluating the structural performance of the SAFE damper. From the results, it was found that the structural

performance of a conventional RC bare frame can be significantly improved by the installation of the SAFE damper.
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(Table 1) Test result of slit damper and
SAFE steel damper”

Energy .
(Classification Vofn?nf)ne dissipation Com}())/anson

( (kN * mm) (%)
Slit

Mono | damper 650,146 13,680 -

tonic | SHP | 57093 | 5744 43
dam_per

. St | o146 | 85882 -
Cyclic glé}l%er

+

damper 527,313 88,948 28
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(Table 2) Detail of RC frame
Cross section RC frame
Dimension(mm) 400350
Column Main bar 8-D19
Stirrup D10@300
Dimension(mm) 350600
Girder Main Top 2-D19
(Center) bar Bottom 4D19, 2-D22
Stirrup D10@300
Dimension(mm) 350600
Girder Main Top 4D19, 2-D22
(End) bar Bottom 2-D19
Stirrup D10@200
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(Table 3) Material test result

Yield Tensile Young's
(lassification | srength srength modulus
(MPa) (MPa) (GPa)
D10 455 480 186
D19 494 609 191
14T 417 567 214
19T 281 456 218
20T 336 530 218
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