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Investigation Into Optimal Installation Position of TMD for Efficient
Seismic Response Reduction of Retractable-Roof Spatial Structure

o] 9 7
Lee, Young—Rak

) ik sk
A4 dT 4

Kim, Hyun—Su

Kang, Joo—Won

Abstract

In this study, TMD(Tuned Mass Damper) is installed in a retractable-roof spatial structure in order to investigate
dynamic response characteristics according to mass ratio and installed position of TMD on large spatial structures. The
example analytical model is generated based on the Singapore sports hub stadium. Twenty eight analytical models are used
to investigate optimal installation position of TMD for the example retractable-roof spatial structure using 4 to 16 TMDs.
The mass of one TMD is set up 1% of total mass at the example analytical model. Displacement response ratio of model
with TMD is compared with that of base model without TMD. It has been found from numerical simulation that it is
more effective to install TMD at the edge of the spatial structure rather than to concentrate the TMD at the center of the

spatial structure.

Keywords : Large spatial structure, TMD(Tuned Mass Damper), Installed position, Dynamic response, Displacement ratio,
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(Unit © m)
Open roof Closed roof
RT1 0.054 0.085
RT2 0173 0.166
RT3 0187 0.228
RT4 0.191 0.239
RT5 0.150 0.219
RT6 0.064 0.071
TT1 0.083 0.087
TT2 0.099 0.103
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(Fig. 5 Analysis position of displacement response
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(Fig. 7> Maximum vertical displacement of resonance harmonic loads (‘a" point)
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(b) Closed roof
of resonance harmonic loads (‘a” point)
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(b) Closed roof

(Fig. 10> Maximum vertical displacement of earthquake wave(El Centro) (‘a" point)
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