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Displacement Response Properties of Spatial Structures and High—Rise
Buildings According to the Change of TMD Mass

Lee, Young~Rek Kim, Hyun-Su Kang, Joo-Won
Abstract

In this paper, the displacement response to seismic loads was analyzed after installing TMD in spatial structures and
high-rise buildings. In the case of a spatial structures, since it exhibits complex dynamic behavior under the influence of
various vibration modes, it is not possible to effectively control the seismic response by installing only one TMD, unlike
ordinary structures. Therefore, after installing eight TMDs in the structure, the correlation between displacement response
and mass ratio was examined while changing the mass. The TMD must be designed to have the same frequency as the
structure frequency so that the maximum response reduction effect can be exhibited. It can be confirmed that the most
important variable is to select the optimal TMD mass in order to install the TMD on the structure and secure excellent
control performance against the earthquake load. As a result of analyzing the TMD mass ratio, in the case of high-rise
buildings, a mass ratio of 04% to 0.6% is preferable. In spatial structures, it is desirable to select a mass ratio of 0.1% to
0.2%. Because this study is based on the theoretical study based on numerical analysis, in order to design a TMD for a
real structure, it is necessary to select within a range that does not affect the safety of the structure.

Keyuwords : Spatial structure, High-rise building, TMD, Seismic response control, Dynamic response reduction
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(Fig. 1> Analysis model of spatial structures
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(Table 1) Analysis model specifications of spatial
structures

. . Singapore

o

Hub

Material SM355

. P300~

Section P400 X5 600X10

Stucture 08 40669 54661 380388
mass_(kN)
Structure

period 03513 02502  0.1998 29987
(seq)
Structure

frequency 28463 39974 50038 0333
(Hz)

Sihgapore Sports Hub

(b) Ribbed dome

(d) Singapore Sports Hub
Stadium

(c) Latticed dome

¥ @: Installation position of TMD
(Fig. 2) Plot planning of TMD (Spatial structures)
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(Fig. 3) Analysis model of high-rise buildings

(Table 2) Analysis model specifications of high-rise
buildings

30F 40F 50F
. 120 160 200
Height (m) 4\ X30F) @mX40F) @mX50F)
Width (m) 24 32 40
Slenderness ratio 1:5
Material Concrete / f . =24MPa

Section Column  800X800  900X900 900 X900
(mm)  Girder 500X800 500X900 600 X900

Period (sec) 3.2781 4.0709 52296

Frequency (Hz)  0.3051 0.2456 0.1912

Mode
shapes |
(Ist)

My
Mx

Column

(a) Installation position  (b) Installation detail™®

¥ @: Installation position of TMD
{Fig. 4 Plot planning of TMD (Highrise buildings)
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