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This thesis studies the effectiveness of a semi-active tuned mass damper (STMD) for
vibration suppression of a tall building under wind excitation. The vibration of a 76-story building
equipped with a STMD on top against the experimentally measured wind excitation is considered.
The building is assumed to be linear elastic with 76 degrees of freedom. The reduced-order method

is employed to reduce the degrees of freedom of the building in order to shorten the computing time.

Through the numerical simulation, the control effectiveness of the STMD and the passive
tuned mass damber (PTMD) is compared. The damping ratio of the building is varied from 1% to 5%,
while the mass ratio of damper is varied from 1 % to 10 %. It is found in most cases that, the vibration
reductions obtained from STMD are greater than those from PTMD. This advantage of STMD can be
as much as 110%-460% and 160%-280% in term of effective mass ratio when, respectively, the peak
and the root-mean-square of the building vibration are compared under wind excitation around the
building’s natural frequency. This effectiveness is obviously due to the ability of damping adjustment
of STMD that can control the damper motion to maximize the energy dissipation of the building. The
cases, where the wind excitation having dominant frequency significantly differs form that of the
building, are also studied. The effectiveness of STMD and PTMD is similar, however, the vibration

levels of the building, in these cases, are not considered to be problem.

Finally, the study investigates the effectiveness sensitivity of the STMD against the error of
the building stiffness. The results reveal that the error of the building stiffness significantly
deteriorates the effectiveness of STMD. It is observed that, the design of STMD based on slightly

lower value of the building stiffness can improved the effectiveness of the damper.



