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Abstract
Project Code: PDF34/2541
Project Title: Suppression of Structural Vibration by the Optimal TMD with Liquid Damper
Investigators: Faculty of Engineering, Thammasat University
E-mail Address: pnakhorn@engr.tu.ac.th
Project Period: 1 July 1998 — 31 June 2000

Objectives: This research presents the nonlinear damper for the practical Multiple Tuned
Mass Damper (MTMD) in which the nonlinear damping force is a drag force from liquid acting
on an immersed section.

Methodology: The experiments were done in a simple laboratory set up to investigate
nonlinear damping property of many kinds of liquid. Then it was applied into nonlinear MTMD
system. The perforinance were numerically studied and compared to the linear MTMD
system. The numerical optimization approach was developed for optimal design. Finally, the
real application of this proposed nonlinear MTMD was installed on a pedestrian bridge in order
to suppress the vertical vibration from human walking.

Results: From numerical simulations, it was found that the nonlinear MTMD can suppress
structural vibration with the similar effectiveness and robustness as the linear MTMD. The
developed optimization approach could search for the optimal parameter effectively. In the real
MTMD installation, the results from both field measurement and numerical calculation agree
quite well and clearly show the effectiveness on vibration reduction. After MTMD installation,
the average damping ratio was increased from 0.005 to 0.036 and the range of the maximum
acceleration of walking test was reduced from 0.80-1.30 rm’s2 to 0.27-0.40 m/52.

Discussion Conclusion: This research presents the new concept for the effective and
practical MTMD system that can be applied in general structural control applications. The
outstanding features of this system are simple, economical, maintainable and functionable
under wide range of environmental conditions.

Suggestions/ Further Implication/ Implementation: The proposed damper may give
promising solution for the application on vibration control purposes. Any other modification for
specific problem can be practically done by requiring only new assembly design and simple

tests.

Keywords: Multiple Tuned Mass Damper, nonlinear damping, optimization, man-induced
vibration, pedestrian bridge
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