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ABSTRACT

Using Tuned Mass Dampers (TMD) is one of the common methods for the
passive control of structures subjected to earthquake. The structure of
these dampers consists of three main parameters: mass, damping and
stiffness. Multiple Tuned Mass Dampers (MTMD) reduce the amplitude of
the responses by affecting over the modal properties of the structures. In
the most cases, the installation of only a single TMD on the roof of the
buildings or several dampers at the several points of the roof of the
buildings requires considerable mass and space. In this study, the
performance of MTMD in regular and irregular L- and U-shaped ten-
story steel building is investigated under the near and far-field records.
Nonlinear time history analysis is also applied in this paper. The SAP2000
software API function and MATLAB Genetic Algorithm (GA) is also
utilized to determine the optimal locations of the MTMD in the roof plan.
The results demonstrate the efficiency of MTMD on reducing the seismic
responses of the building including acceleration, displacement and base
shear such that on average, the roof displacement, acceleration, and the
base shear are reduced 50,40 and 40% respectively. The optimal locations
of MTMD in the ten-story model also indicate the importance of the
symmetrical positioning of the dampers relative to the center of mass of
building.
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Meode no. 7 1 2 3
Frequency f; (Hz) 2.743 9.45 18.84
0.0186 0.0352 —0.0268
Normalized mode shape ¢; 0.0299 0.0123 0.0385
0.0356 —0.0316 —0.0158
Damping ratio &; (%) 0.48 1.15 1.45
Participation factor y; 33.904 8.293 —2.863
Orthogonality with respect 1.0 0.001 0.013
to mass matrix q-;TMSq; 0.001 1.0 —0.039
0.013 —0.039 1.0
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Mass M; (kg) Damping Cs (x10% N - sec/m) Stiffness K5 (x10° N/m)
445 0 0 7.770 —4.683 0.257 2.669 —2.118 0.452
0 394 0 —4.683 8.594 —4.224 —2.118 3397 —1.645

0 0 388 0.257 —4.224  4.057 0452 —1.645 1.260
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Ist-mode TMD 2nd-mode TMD
=393 kg (86.5 lbs.) m=209kg (46.01bs.)
Springs Frequency o) £ Springs Frequency oy £
o (Hz) (%) omp (Hz) (%)
4 % 9654K324 2.55 093 15 4x9654K274 + 4 x 9634K 157 83 088 1.7
4 x 94135K34 272 099 14 4x9654K274 + 4 x 9654K302 8.8 093 16
4 % 9654K 157 30 109 1.1 4% 0654K 274 + 4 « 9628K 46 9.5 .01 1.6

*oy: tuning frequency ratio = wrup/oy.

Mode no. Optimum parameters
Damping ratio (%) Frequency ratio
60 ke 80 kg 120 kg 60 kg 80 kg 120 kg
1 13 16 18 0.97 .94 0.91
2 8 8 11 097 0.96 0.95
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