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Seismic Response Control Performance Evaluation of Twisted Irregular
Building by TMD Distributed Application

R L S
Yoo, Sang—Ho Park, Kwang—Seob

ZJ _é_i _/,\45.:** 7‘:} _7'5 v%l****
Kim, Hyun-Su Kang, Joo—Won

Abstract

High-rise buildings are equipped with TMD (Tuned Mass Damper), a vibration control device that ensure the stability
and usability of the building. In this study, the seismic response control performance was evaluated by selecting the design
variables of the TMD based on the installation location of the twisted irregular building. To this end, we selected analysis
models of 60, 80, and 100 floors with a twist angle of 1 degree per floor, and performed time history analysis by applying
historical seismic loads and resonant harmonic loads. The total mass ratio of TMDs was set to 1.0%, and the distributed
installation locations of TMDs were selected through mode analysis. The analysis results showed that the top-floor
displacement responses of all analysis models increased, but the maximum story drift ratio decreased. In order to secure
the seismic response control performance by distributed installation of TMDs in twisted irregular buildings, it is judged that

the mass ratio distribution of TMDs will act as a key variable.
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[ Case of TMD Applled Building ]

® TMD Applica

Y (a) Shanghai Tower(2015)

500m - Height : 632m
_____________________________________ + TMD Application Location : 581m
dom SN BEN N W ®____  (b)Ping An Finance Center(2017)
o - Height : 599m
300m + TMD Application Location : 556m

(¢) Taipei 101(2004)
« Height : 508m
+ TMD Application Location : 378m

(d) Shanghai World Financ
- Height : 492m
+ TMD Application Location : 394m

ial Center(2008)

(Fig. 1) Case of TMD-applied building
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TMD ¢ dx[ofl W Twisted HIEH 2==2| X|ZSH Mol ds Gt

Twisted Irregular Analysis Model
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(Fig. 2) Analysis model

(Table 1) Specification of analysis model

Column
Material Girder S5275
Beam
Shear Wall 24
Column H-700x700x45/70
Section Girder FL700x300x13 /24
Beam
Shear Wall 600mm
60-1.0DEG 60F*3.9m=234m
Height 80-1.0DEG 80F*3.9m=312m
100-1.0DEG 100Fx3.9m=390m
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(Fig. 3) Acceleration time history graph
of earthquake load
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(Table 2) Period by analysis model

Mode  60-LODEG  80-LODEG  100-LODEG
L« 72318 11.7312 17.2759
(3.2956) (8.885) (13.7345)
- 72013 11.6892 17.2201
(64.8748) (64.679) (64.3624)
aed 1.9527 258 36188
(64.8748) (64.679) (64.3681)
o 03709 0.602 0.88
(88.5837) (91.4618) (91.219)
. 03704 05268 0.6578
(91.9652) (91.461) (91.219)

Unit : sec(x-dir. modal participation mass sum : %)
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(Fig. b) TMD Distributed application
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Ax[of mE Twisted HIEH =22 X|ZTSH Mol ds Gt
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TMD ¢ dx[ofl W Twisted HIEH 2==2| X|ZSH Mol ds Gt
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«=4=100 Model-Northridge %100 Model-Mexico city

«#-100 Model-Loma prieta

Number of displacement
reduction floor

9-1 8-2 73 6-4 55 4-6 37 2-8 1-9
TMD mass ratio(distribution)

(c) 100-1.0DEG model

(Fig. 99 Number of reduction floor by TMD
distributed application
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