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Numerical Simulation of Micro-vibration Response
of Steel Structure Workshop under Vehicle Load and
TMD Vibration Control
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Abstract: The purpose of this study is to use TMD ( Tuned Mass Damper ) to reduce the vibration
response of steel structure factories under vehicle loading, thus ensuring the normal operation of
precision instruments inside the factory and extending their service life. The method involves using
Midas Gen software to model the steel structure factory considering three scenarios ;the effect of a
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5-ton truck at speeds of 40 km/h and 60 km/h, and the combined effect of a 5-ton truck and a
train at a speed of 60 km/h. The steel structure factory is then subjected to excitations. The results
show that a TMD with a mass ratio of 0. 05 placed at the location of the maximum response is
recommended. The average acceleration reduction under the three vehicle loading excitations can
reach 45. 81% ,and the average velocity reduction can reach 20. 88% . In conclusion,a higher mass
ratio of TMD has a better vibration reduction effect on the vertical vibration of the steel structure
factory. Moreover, as the mass ratio increases, the rate of vibration reduction tends to flatten.
Placing the TMD at the location of the maximum response provides better vibration reduction than
placing it near the excitation source. A higher stiffness of the TMD leads to better control of micro-
vibration in the vertical direction of the factory. As the stiffness of the TMD increases, the rate of

vibration reduction also tends to flatten.

Key words : TMD ; vibration reduction ;steel structure factory building ; vehicle load
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Table 1 Parameters of some components of the plant
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Fig.1 Floor plan of local area
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Table 2 The first 6 mode frequencies of the structure
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1 3.79 3.81 10. 16
2 3.89 3.91 4.51
3 3.98 4.01 0.34
4 4.04 4.07 0. 62
5 4.14 4.18 0. 45
6 4.19 4.25 1.06
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Fig.3 Time history curves of acceleration in different directions
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Fig. 4 Speed time-history curves of three working conditions
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