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Development of Stud-type Viscoelastic Damper
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Abstract:

A number of response control devices using energy absorbing materials such as steel and oil have been developed.
Among them, the viscoelastic damper is highly convenient because it exhibits a wide range of response control effect
from small to large amplitude. JFE Group has newly developed stud-type viscoelastic damper and added it to the
lineup of response control devices, mainly steel damper using the low yield point steel. In this report, first, the basic
performance of the stud-type viscoelastic damper is evaluated by various tests using small sample specimens and full
scale specimens. Then, we propose a detailed analysis model for time history response analysis that can take into

consideration the dependence of shear strain, temperature, and frequency. Furthermore, considering practicality, we

confirmed matching between simplified model and detailed model and showed its effectiveness.
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Fig.1 Outline of stud-type viscoelastic damper
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Fig. 2 Small sample test specimen
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Table 1 Test conditions of small sample test specimen

Evaluation Shear strain Temperature | Frequency

categories y(—) T(C) f(Hz)
Shear strain | 0.1, 0.2, 0.5, 1.0,

dependence 1.5,2.0,2.5,3.0 20 0.33
Temperature 1.0 0, 20, 40 0.33
dependence

Frequency 1.0 20 0.1,0.33,2.0
dependence
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Table 2 Test conditions of full scale test specimen

Rubber | Shear
Test . . Frequency
. thickness | strain Test purpose
specimen (mm) 7(=) f(Hz)

No.l 25 0.1,0.5, Rubber thickness

1.0, 1.5, dependence,

No2 20 2.0,2.5, 0.33 Shear strain

No.3 15 3.0 dependence

0.01, 0.1, Frequency

No.4 2 1.0 1.0 dependence

No.5 25 2.0 0.33 Multi-cyclic

performance

rubber Pin
15~25 mm

880

Outside Test specimen—§
plate ]
16 mm

(a) Full scale test specimen

(b) Loading system

(c) Condition of loading
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Fig. 6 Test specimen and loading system
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Index Application range
Shear strain y (—) 0.1~2.7
Temperature 7 (°C) 0~40
Frequency f (Hz) 0.1~2.0
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