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Designs and Tests for the Vibration Control of Full-Scale Steel Frame
Structure with Added Viscoelastic Dampers
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ABSTRACT

In order to verify the effectiveness of adding viscoelastic dampers to full-scale steel frame structure on the reduction of
their seismic and wind response, a experimental work was carried out. First, The test was conducted on the VE dampers
subjected to sinusoidal excitations under a vanety of ambient temperatures, frequency, and the damper strain. Results from
these tests showed that the viscoelastic dampers have high energy dissipation capacity. Second, The vibration tests was
conducted of the full-scae steel frame structure with and without added VE dampers at different temperatures.
Viscoelastically damped full-scale structure test result on the effect of ambient temperature show that viscoelastic dampers
are very effective in reducing excessive vibration of the structure due to sinusoidal excitation over a wide range of ambient

temperature.
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Fig. 2.1 Typical VE-Damper
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Fig. 2.2 Stress and strain versus time
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Fig. 2.3 Stress versus strain: a hysteresis loop
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Fig. 2.5 Effective Stiffness and Equivalent Damping
Ratio at Each Displacements (0.5Hz, 23C)

s S + 0 £ o 2 4 o 4 0

o
22 T T T T -0 30 T T — 50
r j —~ asf bl
g [ % ao b 0
5 s 178 [ othoto B
e 1 2 wf %
g M ™ N ] ,.;.g 28 |- J2s
g 1 2 2 T2
é % 15 [ 13
é [ £ 5 —JM,—;:‘ m: :w
L 4w 5 5
M)- L e J C L Jp
3 i

EX] o L
@ [ 2 4 L] 3 10

Numb or ot Cycho

3 3
Number ot Cycie

Fig. 2.6 Change of Effective Stiffness
Equivalent Damping Ratio at 50% Shear Strain
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Fig. 2.7 Comparison of Effective Stiffness &
Equivalent Damping Ratio at Each Frequency
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Fig. 2.8 Frequency Dependency of Loss Factor and
Stiffness of VE~Damper at 50% Shear Strain
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Fig. 2.9 Comparison of Effective Stiffness &
Equivalent Damping Ratio at Each Temperature
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