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Seismic Vibration Control Analysis of Single
Layer Spherical Reticulated Shell Based on the
Natural Modes
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(College of Civil Engineering, Tongji university, Shanghai 200092,
China)

Abstract: The developments and research status of seismic
vibration control of long-span spatial structures using multiple
tuned mass damper (MTMD) are introduced in this paper.
The dynamic equation of reticulated shell with MTMD
vibration control system is derived and solved. Based on
controlling selected natural modes, the design procedure of
distributed multiple tuned mass damper (D-MTMD) seismic
control method of the single layer spherical reticulated shell is
proposed. A numerical model of single layer reticulated shell
is built. By the method of time-history analysis with “El
Centro seismic waves”, the dynamic responses of the
reticulated shell structure equipped with different seismic

vibration control schemes are computed, analysed and
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compared under horizontal and vertical seismic excitations.
The numerical results show that the proposed seismic
vibration control method is efficient in reducing dynamic
response of reticulated shell structures. Beyond that, some
suggestions for seismic vibration control optimization design

are summarized.

Key words: natural mode; single layer spherical reticulated
shell; distributed multiple tuned mass dampers; seismic

vibration control
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Fig.3 Dominate structural modes in the z direction
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Tab.3 Layout schemes of D-MTMD vibration control in horizontal earthquake
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Tab.4 Comparison of time-history response results in different vibration control schemes (horizontal earthquake)
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Tab.5 Layout schemes of D-MTMD vibration control in vertical earthquake
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Tab.6 Comparison of time-history response results in different vibration control schemes (vertical earthquake)
P P8 b B T B 4 2 8 4 3 8
BRME/mm HHFHR/mm  BRE/mm HHFE/mm BRE/AN HHFR/KN RRE/KN ¥177 M/ kN
FE 45 g 4.6 1.1 6.9 1.9 53.5 12.5 44, 3 8.0
HER— 4.4 1.2 7.4 1.5 63. 6 14.7 37,5 8.1
FE 4.5 1.2 4.7 1.3 46, 3 11.5 35.2 7.7
FR= 3.9 1.0 6.8 1.7 47.5 10.5 42,2 8.1
JrEEm 4.1 0.9 6.1 1.7 44. 8 8.8 41.1 7.5
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Tab.7 Comparison of time-history response results in different horizontal earthquake waves

MR s WA o B R b B 18 2 i
BRME/mm B/ mm BARE/mm ¥R/ mm BRE/AN HHR/AN  RARME/KN  #HFR/KN
El-centro =4 ai 16. 7 4.4 9.7 2.4 45,4 12.8 152. 6 35.9
E=HE 10. 6 2.3 6.1 2.0 27.9 7.7 138.7 35.0
Tait =4 ai 9.0 2.5 4.2 1.3 28.2 7.1 88. 3 20. 2
E=HljE 5.0 1.4 3.7 1.1 18. 4 4.7 69.7 20. 6
Mexico kel 3.8 0.5 1.9 0.3 8.0 1.0 43.0 6.8
E=HE 2.6 0.5 1.6 0.2 6.0 0.9 40,7 7.0
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Tab.8 Comparison of time-history response results in different vertical earthquake waves
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Tait il gir 2.6 0.6 4.0 0.9 28.9 6.4 20,5 4,2
E=HljE 2.4 0.5 4.8 1.2 31.1 6.2 19.0 4.1
Mexico =4 ai 1.4 0.3 1.7 0.4 8.8 1.8 13.6 3.1
E=HE 1.4 0.3 1.9 0.4 9.4 1.8 14,1 3.1
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