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Abstract

In this study, we investigated the dynamic characteristics of three irregular building models to analyze the
effectiveness of displacement response control with Tuned Mass Damper (TMD) installation in twisted irregular buildings.
The three irregular models were developed with a fixed angle of twist per story at one degree, subjected to three
historical seismic loads and resonant harmonic loads. By designing TMDs with linear and dashpot attributes, we varied
the total mass ratio of the installed TMDs from 0.00625% to 1.0%, encompassing a total of 10 values. Two TMDs were
installed at the center of the top story of the analysis model in both X and Y directions to evaluate displacement
response control performance based on TMD installation. Our findings suggest that the top displacement response control
performance was most effective when a 1.0% TMD was installed at the top layer of the analysis model.
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(Fig. 2) Analytical model
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(Table 1) Specification of analytical model

Column
Material Girder SS275
Beam
Shear Wall C4
Column H-700x700x45/70
Section Girder FL700x300x13/24
Beam
Shear Wall 600mm
60-1.0DEG 60F*3.9m=234m
Height 80-1.0DEG 80Fx3.9m=312m
100-1.0DEG 100F*3.9m=390m
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(Table 2) Result value of TMD for 60-1.0DEG model

oa(h) mo(N) K(kN/m)_ CokNPsec/m)
1.0% 2903.5 2173.90 177.32
0.9% 2613.15 1958.95 151.52
0.7% 2032.45 1527.43 104.10
0.5% 1451.75 1093.75 62.945
0.3% 871.05 657.89 29.30
0.1% 290.35 219.84 5.65
0.05% 145.18 109.99 1.99
0.025% 72.59 55.013 0.71
0.0125% 36.29 2751 0.25
0.00625% 18.15 13.76 0.088
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(Table 3) Period by analytical model

Mode  60-1LODEG  80-1LODEG  100-LODEG
" 7217 11.706 17.238
(3.2961) (8.886) (13.7354)
" 7186 11.664 17183
(64.8746) (64.6789) (64.3622)
- 1971 2604 3611
(64.8746) (64.6789) (64.3679)
o 1574 2523 3597
(64.9027) (64.7961) (82.4280)
i 15695 25142 32377
(82.4365) (82.367) (82.4280)

Unit : sec(x-dir. modal participation mass sum : %)
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10010D 259 3968 2008 492
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Unit : % (TMD mass ratio : %)
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