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Fig. 12 1-order spectral moment of damping force

2

-+ Aw=1.00rad-s™
~— Aw=0.50 rad-s™
—— Aw=0.05rad-s™
-0- Aw=0.01rad-s™
== ATk

—_ e = N
o hx o »o
T

SAEALFS 0 HritiaE /<10 m?

S oo o9
o x>

8

%
IRARE
2 3 4 5 6 7 8 9 10 11 12

)=
Bl 14 SRR 0 Bk

Fig. 14 0-order spectral moment of support displacement

-+ Aw=1.00rad-s™
—— Aw=0.50rad-s™
A~ Aw=0.05rad-s™’
-0+ Aw=0.01rad-s™
== RT7ik

—_ = N
> un o
T T T

SCPENIAS 2 i E /<107 m?es
o
Wi

! ! L L L 1

g
=3

123:15678912)111'2
P2

16 PRI 2 B e

Fig. 16 2-order spectral moment of support displacement
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Wind vibration response analysis of a generalized Maxwell viscoelastic damped
energy dissipation structures with supports

LI Chuang-di', YANG Xue-feng', LI Yu-xiang', GE Xin-guang*?, WANG Chang-sheng”
(1. School of Civil and Architectural Engineering,Guangxi University of Science and Technology,Liuzhou 545006 ,China;
2. School of Civil and Architectural Engineering, Guangxi University of Technology,Liuzhou 545616 ,China;

3. Architectural Engineering Institute, HuangHuai University, Zhumadian 463000, China)

Abstract: Viscoelastic dampers are connected to a structure by using supports during installation. In the
analysis of the stochastic response of energy-consuming structures with viscoelastic dampers, the
stiffness of the supports is often considered infinite or the influence of the support stiffness is often
ignored in order to simplify the simulation process. In fact,it is more practical to consider the influence of
brace stiffness. Aiming at the complicated process of wind-induced vibration response analysis of
viscoelastic damping energy dissipation structures considering the influence of brace stiffness,a concise
analytical solution based on Davenport spectrum for wind vibration response of generalized Maxwell
viscoelastic damping energy dissipation structures considering brace stiffness is proposed. Based on the
differential constitutive model of a generalized Maxwell viscoelastic damper, the equivalent constitutive
relation of the viscoelastic damper considering support stiffness is presented. The equivalent constitutive
relation of the viscoelastic damper is combined with the equation of the structural motion, and the
complex mode method is used to decouple them,and the unified expression of the structural wind-induced
response is obtained. The series response power spectral density function of the energy dissipation
structure under Davenport wind speed spectrum is decomposed into the product form of frequency
domain response function and Davenport power spectral density function. Based on the definition of
spectral moment in random vibration theory, the expression of series response spectral moment without
integral term is obtained after integrating the response power spectral density function. In the example,
the accuracy of the proposed method is verified by comparing with the results of the virtual excitation

method,and the influence of the support stiffness on the energy dissipation system is analyzed.

Key words: supports; generalized Maxwell model; viscoelastic dampers; Davenport wind speed spectrum;

wind vibration response;spectral moments



