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Tab.1 Mode comparison between the ETABS analysis and PKPM analysis without mast
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Fig.2 Wind pressure time—history curve Fig.3 Autopower spectrum and cross—power spectrum
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Fig.4 Comparison of major structure’s story displacement and story shear before and after adding the mast
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Fig.5 Comparison of the structure’s top node acceleration history before and after adding the mast
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Fig.6 Comparison of the structure’s top node displacement history between before and after adding the mast
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Tab.2 The force of members around the position of the mast before and after adding the mast

FF By F7/kN LK/ (kN +m)

i JE A BNEAT 5 254 J 2k BEMEAT 5 25
B103 -8.10 ~149.04 -39.90 -122.07
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B190 -1.31 -107.38 -2.18 -161.33
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B226 1.39 71.10 ~5.66 -132.30
B229 0.22 -87.16 -5.79 -112.07
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Fig.10 Comparison of node acceleration history before and after adding the dampers
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Tab.3 Comparison of node acceleration before and after adding the dampers
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Tab.4 Comparison of node displacement before and after adding the dampers
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The force of members around the position of the mast before and after adding the dampers
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B192 -24.48 -4.15 -158.143 14.646
B226 71.10 -3.82 -132.304 -11.133
B229 -87.16 2.79 ~112.067 3.771
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Wind Vibration Response Analysis of High Building Masts with

Viscoelastic Dampers

Chen Bingbing' , Xu Zhaodong' , Zhu Yiqiang® , Yin Xuejun’

(1.Key Laboratory of C & PC Structures of the Ministry of Education, Southeast University, Nanjing 210096, China; 2.Suzhou Huazao
Architectural Design Co., Ltd., Suzhou 215000, China; 3. GERB (Qingdao) Vibration Control Co., Ltd., Qingdao 266108, China)

Abstract: It’s a common form of structures to set up a mast on the top of a building to meet the architectural func-
tional requirements. In order to analyze the influence of the mast on main structures, and the vibration control ef-
fect of high energy viscoelastic dampers on mast and main structures, a time history simulation of space—related
and time—related fluctuating wind was conducted by using the AR linear filtering method according to the Daven-
port wind spectrum theory. In addition, elastic time history analysis was also performed via ETABS finite element
software subjected to wind load excitation. The results indicate that the high—energy—dissipation viscoelastic damp-
ers added to the structure greatly reduce the inner force of the bars around the mast on the layer where the mast
places on, and the dynamic response of the mast is effectively controlled.

Key words: mast; AR linear filtering method; wind—induced vibration analysis; viscoelastic damper; vibration con-

trol



