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Vibration Control Effect of the Framed Building Structures according to
the Stiffness Ratio of Exo-type Damping System and Damper Device Yield Ratio

Moo-Won Hur', Sang-Hyun Leez, Young-Soo Chun’*

Abstract: In this paper, the vibration control effect of the Exo-type damping system was investigated by applying the Kagome dampers to 15-story
and 20-story frame structure apartment. A new Exo-type damping system composed of the dampers and supporting column was proposed in the previous
work and numerical analysis were performed to investigate the effects of optimum stiffness ratio between controlled structure and supporting column,
the size of damper and yield ratio of the damper. The numerical analysis results of a structure with Exo-type damping system up to the third story
showed that the stiffness ratio should be higher than 7.0 and the damper device yield ratio be at least 8.0% (Vdumper/ Viase shear) t0 effectively reduce the
base shear and the maximum drift of the uppermost story. When the Exo-type damping system was installed up to the fifth story, the stiffness ratio
should be higher than 2.5 and damper device yield ratio needs to be at least 3.5% (Vdamper/ Viase shear) fOr obtaining the target performance.
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Fig. 1 Concept diagram of Exo-type damping system
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(b) Structural modelling
Fig. 2 Model building structure
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Table 1 Seismic design parameters and member size

Seismic design parameters Member size (mm)

Cl1,C2
one Column G3,C5
Response <0 C4 500%500
modification factor ’ ABI1, AB2
’ ’ 700%500
AB2A, AB1A
Importance factor 1.5 Girder  AB3, ABS, 1005500
X
AB6, AB7
Site soil Sd

AB4 300x500
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Table 2 Parameters for numerical analysis

Exo-type
Story damping system Damper Size (mm)
Stories  Stiffness ratio
; 04,1.1,19,
38.7.0.19  100x100,200x200, 300300,
15 400%400, 500%500, 600x600,
s 01,0408 700x700, 800x800
17,25, 4.1
; 0.6,1.9,32,
70,128,321 100x100, 200200, 300x300,
20 400%400, 500%500, 600x600,
0.1,0.7, 1.4, 700%700, 800x800
2.8,42,7.0

Table 3 Specifications of damper

Damper Yield Ultimate  Yield Stress ~ Ultimate
Hight (mm) Strain (%)  Strain (%) (MPa)  Stress (MPa)
200 0.23 15 0.79 1.31
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Fig. 3 Scaled response spectra of earthquake data (20F)
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Fig. 4 Distribution of the base shear of Exo-type damping system due to relative stiffness ratio (15F)
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Fig. 5 Distribution of the base shear of Exo-type damping system due to relative stiffness ratio (20F)
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Fig. 6 Displacement reduction ratio with dampers up to the third story (15F)
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Fig. 7 Displacement reduction ratio with dampers up to the third story (20F)
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Fig. 8 Distribution of the base shear of Exo-type damping system due to relative stiffness ratio (15F)
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Fig. 9 Distribution of the base shear of Exo-type damping system due to relative stiffness ratio (20F)
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Fig. 10 Displacement reduction ratio with dampers up to the third story (15F)
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Fig. 12 Distribution of the base shear with stiffness ratio and damper yield ratio (15F-3Story)
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