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This research studies the effectiveness of a semi-active tuned mass damper (STMD) for
vibration reduction of buildings induced by seismic excitations. This study assumes that the structure
is vibrated in the first mode within its elastic range. Itis found that the STMD can be more effective in
reducing the vibration of the structure than the passive tuned mass damper (TMD) while it is more
reliable than the active tuned mass damper (ATMD). Since the STMD can abruptly adjust its damping
property, it makes the auxiliary mass move in the proper way.

To design an appropriate control algorithm for the STMD, the use of the minimum of root-
mean-esquare of dynamic amplification factor is considered for finding the optimum weight matrix of
control force.  The best weight matrix of control force gives the best control algorithm for STMD.

Finally, the study investigates the possibility of using a magnetro rheological damper, which
can adjust its damping property in a very short time, to be the adjustable damper in the STMD. From
the test results, the mathematical model of damper, which can be used in computer simulation, is
obtained. The simulations of the building with STMD under various ground excitations are performed.
The results indicate that the STMD can significantly reduce the root-mean-square displacement but
slightly reduce the peak displacement of the structure over those of the traditional TMD.
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