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Performance-based study on wind-vibration control of a high-rise building
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Abstract:  The performance-based design idea was introduced in wind-induced vibration analysis of high-rise
buildings and performance objectives were realized by using vibration control technology. The expected performance
objectives of the building were presented and in order to realize the expected objectives, two kinds of numerical models
were built based on both ADINA and Etabs platforms and the control measure of double diagonal damper braces was
presented. Then, performances of the structure with and without dampers were investigated in detail. The results show that
good agreement is obtained between the computational results from ADINA and Etabs. Under excitations of middle and
strong wind pressure, the expected performance objectives can not be achieved in the case of without dampers. However,
the expected objectives can be well realized in the case of with dampers in all wind pressure levels. So, structural dynamic
performance against wind-induced vibration can be improved effectively by vibration control technology, such as viscous
damper control, which provides a reliable way of realizing the performance-based idea in structural wind-resistant design.
The results provide reference in certain extent to the application of the performance-based design idea in structural design.
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Fig. 3 Three-dimensional numerical model
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Tab.4 Wind-induced vibration accelerations of the structure
i) TR T AT
S ATER AR Etabs ADINA Etabs ADINA

(%;szjz; 0.45 0.75 1.2 0.45 0.75 1.2 0.45 0.75 1.2 0.45 0.75 1.2
43 0.085 0.126 0.252 0.084 0.134 0.277 0.094 0.165 0.331 0.102 0.18 0.34
42 0.08 0.119 0.238 0.074 0.124 0.252 0.09 0.157 0.318 0.094 0.172 0.324
41 0.077 0.114 0.23 0.07 0.115 0.241 0.088 0.152 0.308 0.092 0.164 0.306

Z 40 0.075 0.111 0.222 0.069 0.114 0.232 0.085 0.148 0.299 0.085 0.161 0.288

5 39 0.072  0.107 0.214 0.068 0.112 0.22 0.083 0.144 0.291 0.081 0.153 0.279
38 0.069 0.104 0.207 0.066 0.108 0.214 0.081 0.139 0.282 0.078 0.145 0.265
37 0. 066 0.1 0.199 0.065 0.104 0.203 0.079 0.135 0.273 0.075 0.137 0.253
36 0.064 0.096 0.191  0.064 0.1 0.195 0.076 0.13 0.264 0.073 0.135 0.248
35 0.061 0.092 0.183 0.062 0.098 0.186 0.073 0.126 0.254 0.07 0.123  0.237
34 0.058 0.089 0.175 0.06 0.092 0.182 0.071 0.122 0.244 0.066 0.118 0.23
33 0.056 0.085 0.167 0.056 0.088 0.178 0.068 0.118 0.234 0.067 0.112 0.226
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Tab. 5 Contrasts of control effect of the top peak accelerations
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