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RANDOM VIBRATION ANALYSIS OF STOCHASTIC ANTENNA
STRUCTURES UNDER WIND EXCITATION

“WANG Fang-lin , GAO Wei , CHEN Jian-jun

(School of Electromechanical Engineering, Xidian University, Xi’an 710071, China)

Abstract: The random vibration analysis of stochastic antenna structures under wind excitation is studied in this
paper. Based on the structural dynamic characteristic analysis in which the random factor method is utilized, the
computational expressions of the mean value, variance and variation coefficient of the mean square value of the
structural displacement and stress responses under wind excitations are developed. The random variable’s
functional moment method and the algebra synthesis method from the expressions of structural random response
in the frequency domain are employed. The randomness of structural damping, physical parameters and geometric
dimensions is considered. The influences of the randomness of the structural physical parameters and geometric
dimensions on the randomness of the mean square value of the antenna structural displacement and stress
responses are investigated through a sample antenna with 8 meter caliber.
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Fig.1 Antenna with caliber of 8 meters
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Tab 1l Mean value, mean variance and variation coefficient of displacement response of node 73 on Z-axis

M Imm? O, /mm? 2
e =v, =v,=v, = Ve, =0) 1.9448 X 10° 0 0
ve =01 v, =v,=v = Ve =0 1.9448 X 107 7.7484 X 10" 0.03976
v, =01 ve=v,=v,=v, =0 1.9448 X 107 7.7406 X 10 0.03972
va=01l wve=v, =v,=v, =0 1.9448 X 10 9.4401 X 10* 0.04854
vi=01l ve=v, =v,=v, =0 1.9448 X 107 3.0299 X 107 0.1558
Ve, =01 ve=v,=v,=v, =0 1.9448 X 10° 7.7785 X 10 0.04003
Ve =V, =vy=v,=v, =01 1.9448 X 107 3.3626 X 107 0.1729
Ve =V, =v,y=v, =v, =02 1.9448 X 10 4.6306 X 107 0.2381
Ve =v,=v,a=v, = Ve =02 1.9456 X 107 4.6592% 107 0.2384
2 121

Tab 2 Mean value, mean variance and variation coefficient of stress response of element 121

M. IMpa® O'V/im/Mpa2 oo
(VE:VPZVA:V,:V:‘:O) 15.53 0 0
ve = 0.1 Vo =Va=vy=v, =0 16.18 3.0338 0.1875
v, =01 ve=Vva=v,=v, =0 15.53 0.1815 0.01169
va=01 v =v, =v,=v, =0 15.53 0.2107 0.01357
vi=01l wve=v, =v,=v, =0 1553 0.7722 0.04972
v =01 ve=v,=v,=v, =0 1553 01821 0.01173
Ve =V, =vy=v,=v, =01 16.18 3.4609 0.2139
Ve =V, =Vvy=v, =v, =02 17.09 6.3677 0.3726
Z
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