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Control Effect Analysis of Variable Frequency TMD
Applied to Frame Structure
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(1. Research Institution of Structural Engineering and Disaster Reduction. T angji University, Shanghai 200092, China;
2. Department of Architecture, School of Sdence and Engineering, Kinki University, Osaka 557-8502, Japan)

Abstract: The variable frequency single TMD (VF-TMD for short) was constructed. It is composed of
common single TMD and an additional spring. and the displacement condition determines whether the ad-
ditional spring works or not. In comparison with the common single TMD, the VF-T MD has different fre-
quencies in different condition, and it can reduce the dynamic responses which are caused by several natu-
ral frequencies, and improve the control effect. VF-TMD was applied to the frame structure to analyze the
control effect. The results indicate that VF-TMD can effectively reduce dynamic responses, and the effect
is much more obvious than common single T MD.
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Fig 2 Principle of VF-TMD
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Fig 4 Acceleration-time history curve of EL Centro wave

T™MD s r=0.02, T™D m =4992kg,
2
1/2
S . T
Tlsa+m? 0.084
T™MD TMD TMD . G
s s 3
2.1 TMD
10 1 s 2 . 19.4KkN,
100. 4kN.
1 10 (Hz)
Tab. 1 First 10 natural frequencies (Hz)
J1 S S S Ss S Sq Ss S S1o
0. 7447 1. 2018 1. 4465 2. 4689 3. 7606 4. 3640 4. 8198 6. 8104 7.3180 7. 5036
2 TMD (em)
Tab. 2 Maximum of displacement response without TMD (cm)
1 4 8 10 12 ( )
0. 50 4.55 9.35 10. 71 11. 51
2.2 TMD
AT:H;N: 0.98, TMD :fr=Arf1=0.98X0. 7447= 0. 7298Hz
1 0.656817Hz, 2 0.82148Hz, 3 1. 2018Hz.
3, 16. 6 kN, 91.5KkN.
3 TMD ( : cm)
Tab. 3 Maximum of displacement response with common single TMD (cm)
1 4 8 10 12 «( )
0. 45 4.03 8.07 9. 56 10. 15
2.3 TMD
TMD ,a B , o«
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Tab. 4 Maximum of displacement response with variable frequency single TMD( cm)

1 4 8 10 12«
0.31 2.84 5. 86 6.79 7.40
TMD N TMD TMD
6.7 5.
5

Tab. 5 Comparison of control effect

TMD TMD
11. 8% 35. 7Y%
8.9% 26.1%
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Fig 6 Displacement-time history comparison of none TMD and common TMD
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Fig 7 Displacement time history comparison of none TMD and variable frequency TMD
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