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Optimal Design of Tuned Mass Damper

Tae-Joon Chang®, Hee-Chang Eun** and Iil-Gyo Suh**

ABSTRACT

This paper presents optimal design values of tuned mass damper. which is a control system to reduce the

dynamic responses. The values were obtained by minimizing a performance index, which is a quadratic form by

dynamic responses. and applying an optimization algorithm. Also, more reduction of dynamic responses was

observed by acting control forces determined by optimal contro] theory on the structure. It was desirable that

an additional tuned mass damper is located at the floor governing the second vibration mode.
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Fig. 2. Comparison of dynamic properties of TMD.
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Fig. 3. Comparison of dynamic response:
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Fig. 5. Response comparison by TMD and ATMD.
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Table 1. Optimal values according to the story
story frequency damping sum of squared
(rad/sec) ratio displacement
1 7.994 0.075 61.63
2 28.71 0.007 61.61
3 13.93 0.194 61.73
4 8.00 0.190 61.49
3 8.02 0.180 61.59
6 8.00 0.001 61.63
7 18.14 0.100 61.81
8 474 0.0003 61.70
9 447 0.190 61.84
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Table 2. Mode shapes of primary structure

st mode 2nd mode 3rd mode
1 0.06 -0.19 0.30
2 0.13 -0.34 0.44
3 0.19 -0.43 0.34
4 0.25 -0.43 0.07
3 0.30 -0.34 -0.25
6 0.34 -0.19 -0.43
7 0.38 0 -0.38
8 0.41 0.19 -0.13
9 0.43 0.34 0.19
10 0.44 0.43 0.41
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Fig. 6. Displacement response of 10th floor.
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