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A Study of the Structural Vibration Control

Using a Biaxial Tuned Mass Damper
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ABSTRACT

Civil structures are becoming more flexible and lightly damped. When subjected to dynamic loads
such as wind, earthquake and wave, vibration may be easily induced and lasted for long duration. To
suppress the wind-induced and earthquake-induced vibration of high-rise buildings, study on the
development of a tuned mass damper has been carried out. Based on optimal design on passive tuned
mass damper which is considered for a building subject to random excitations, a biaxial tuned mass
damper was designed and developed. It is confirmed that the vibration levels of the test structure are

reduced using the developed tuned mass damper.
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Fig.1 Single Degree-of-Freedom Primary System with a TMD
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Table 1 Natural Frequencies and Damping Ratios of the Test Structure

_—Mode 1 2 3 4 5

Direction
Longi tudinal Natural Frequency(Hz) 2.87 7.29 12.15 15. 32 20.73
Damping Ratio(%) 0.41 0.15 0.12 0.11 0.14
Natural Frequency(Hz) 2.87 7.29 12.15 15.32 20.73
Lateral Damping Ratio(%) 0.41 0.15 0.12 0.11 0.14
Effective Mass (kg) 1685.9 250.6 34.3 41.1 9.8
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Fig.2 The Developed Biaxial TMD
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Fig. 3 Transfer Function of Upper Fig.4 Transfer Function of Lower TMD
TMD without Damper without Damper

Fig.5 Experimental Setup Fig.10 Displacements of TMD
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Fig.6 Transfer Function at the 5th Fig.7 Transfer Function at the lst
Story in Longitudinal(X) Direction Story in Longitudinal (X) Direction

Fig.8 Transfer Function at the 5th  Fig.9 Transfer Function at the lst
Story in Lateral(Y) Direction Story in Lateral(Y) Direction

Fig. 11 Comparison of optimum TMD Fig. 12 Comparison of optimum TMD
and the developed TMD : Lower TMD and the developed TMD : Upper TMD
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