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Evaluation on Hysteretic Behaviors of V Shaped Metallic Dampers
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Abstract

The purpose of this study is the development of V shaped metallic damper, which is superior than slit damper in
energy dissipation capacity. For this purpose, 9 metallic damper specimens were prepared and shear testing were
performed. According to test results, the V shaped metallic damper with strut height of 270mm and strut angle of 60 °
shows a better seismic performance than any other specimens. The result of comparison with the yield strength of the
dampers using the existing strength formula shows that V type metal dampers were highly evaluated than others within
analyzing existing experimental result.
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Table 2 Metallic damper list

Specimen Strut height Strut angle .Strut
Type thickness
name (mm) (Degree)
(mm)
V—-270-70 270 70 12
V—-200-70 200 70 12
V-140-70 140 70 12
V—-270-60 270 60 12
v V—-200-60 200 60 12
shape
V-140-60 140 60 12
V-270-50 270 50 12
V—-200-50 200 50 12
V-140-50 140 50 12
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Table 3 Equipment list for Experiment

Equipments Size Manufactory Notes
Oi;iiiitre +£500 kN Samyun Tech. | MTS Controller
Displacement +£150 mm TML
Data logger 30 ch TML
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Fig. 4 Loading history curve
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Table 4 Summary of Fracture shapes of specimens

Final |  Final
Specimen . displace— | Last step
ame applied ment No Fracture mode
load (kN) )
(mm)
V=970-70 51.8 50 1 StruF bgcklmg+PlaSt1c
yielding fracture
V=200-70 251 20 7 Plastic yielding
fracture
V=140-70 94.3 10 5 Plastic yielding
fracture
V=270-60 394 60 12 Stru't bL'lcklmg+P1ast1c
yielding fracture
V=200—-60 435 40 10 Plastic yielding
fracture
V=140-60 316 15 5 Plastic yielding
fracture
V—-270-50 274 60 12 Stru‘t bgckllng+Plast1c
yielding fracture
V=200-50 66.6 %5 3 Plastic yielding
fracture
V=140-50 55.4 15 6 Plastic yielding
fracture
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Fig. 7 Yield strength estimation method

Table 5 Results of Experiment

Yielding |Maximum| ., . N Energy
. " Elastic | Second | ..~
displace | displace X . dissipated
stiffness | stiffness
—ment | —ment area

(o) (o) (KN/mm) | (kKN/mm) (N - )

Yielding |Maximum
strength | strength
(kN) (KN)

Specimen
name

V-270-70| 25.6 | 57.3 | 0.92 | 29.95 | 27.80 | 2.80 | 83,353

V-200-70 | 41.2 | 659 | 1.28 | 14.93 | 32.18 | 2.10 | 17,487

V-140-70| 71.5 | 100.0 | 1.38 | 7.10 | 51.79 | 3.60 | 12,371

V-270-60 | 30.9 | 60.5 | 1.37 | 39.84 | 22564 | 2.10 | 95,607

V-200-60| 45.5 | 79.7 | 1.47 | 2515 | 30.97 | 2.40 | 65,341

V-140-60 | 75.6 | 100.9 | 1.36 | 7.06 | 55.61 | 3.40 | 14,389

V-270-50 | 32.1 | 56.6 | 1.64 | 49.49 | 19.59 | 1.50 | 86,962
V-200-50| 45.2 | 75.2 | 1.35 | 19.97 | 33.48 | 2.00 | 40,509
V-140-50 | 82.7 | 110.9 | 1.57 | 10.12 | 52.64 | 3.60 | 17,212
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