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Seismic Capacity of Non-seismic Designed RC Framed Building Retrofitted

by Double I-type Metallic Damper

Moo-Won Hur', Young-Soo Chun’*, Jae-Seung Hwangs, Jong-Ho Kim"

Abstract: In this study, to examine seismic reinforcement effect of a school building constructed prior to application of seismic design, a Double I-type
damper supported by wall was installed to perform comparative analysis on existing non-seismic designed RC frame. As a result of experiment, while
non-seismic designed specimen showed rapid reduction in strength and brittle shear destruction as damages were focused on top and bottom of left
and right columns, reinforced specimen showed hysteretic characteristics of a large ellipse with great energy absorption ability, exhibiting perfectly
behavior with increased strength and stiffness from damper reinforcement. In addition, as a result of comparing stiffness reduction between the two
specimens, specimen reinforced by shear wall type damper was effective in preventing stiffness reduction. Energy dissipation ability of specimen
reinforced by Double I-type damper was about 3.5 times as high as energy dissipation ability of non-reinforced specimen. Such enhancement in energy
dissipation ability is considered to be the result of improved strength and deformation.
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Fig. 1 Configuration of Double I type Damper
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Fig. 2 Result of FEM Analysis
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Fig. 3 Studied Building

Table 1. Specimens

Size (mm) .
Name (LengthxHeightx Width) Reinforced or not
DSS-00 w/o damper
3,600%3,480x800 .
DSS-01 with damper
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Fig. 6 Specimen set-up
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Fig. 7 Loading histories
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Table 2 Characteristic value of concrete

Concrete strength (MPa) Modulus of elasticity
No.
fck fck,ave (MPa)
1 20.45
2 21.21
3 19.45
20.53 1.96x104
4 18.37
5 22.56
6 21.12
Table 3 Material properties of steel
. Yield Yield strain Tensile Elongation
Barsize  strength (1 0_5) strength %)
(MPa) (MPa) °
D13 348.03 2960.3 517.41 36.0
D6 299.55 4205.8 418.6 26.8
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Fig. 10 Crack pattern (DSS-00)

(d) 14 Cycle (e) 15 Cycle
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Fig. 11 Crack pattern (DSS-01)
Table 4 Test results
Specimen  Cycle Yield load (kN) Yield displacement Maximum load (kN) Maximum displacement Ductility ratio
P Y (By, mm(%)) (Smax, mm (%)) v
DSS.00 82.7 8.4 146.9 33.6 4.0
- -85.2 -8.4 -144.2 -33.6 4.0
DSS.01 109.3 8.4 210.3 42.0 5.0
- -113.5 -8.4 -205.9 -33.6 4.0
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