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Failure Analysis on Wind-induced Vibration
of the Single Column
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Abstract: By numerical simulation based on the fluid field analysis software Fluent and the
structure analysis software ANSYS, the wind induced vibration of a 130-meter high column was
analysed and the fatigue endurance was calculated according to the code of JB4732 with the
obtained stress distribution. The results show that the effect of cross-wind is greater than that of
along-wind for slender structure,and when first-order resonance occurs on an empty tower under
critical wind speed, the worst dangerous region of stress is in the joint of the lower header and the
skirt. A feasible schedule of numerical simulation was offered, which is of practical Calue for

academic study and engineering application.
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Tab.2 Results of modal analysis
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Fig.1 Flow field model
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Fig.2 Grid division
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Fig.3 Surface wind pressure distributions
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Fig.4 Wind pressure coefficient distribution
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Fig.5 Wind pressure coefficient along
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Fig.6 Velocity streamlines of Section height
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Tab.4 Shape coefficient
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Fig.7 Wind pressure coefficient
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Fig.8 Load boundary conditions

RRIETHFEAE R S B R 7 H BUAE T Bk S A
AR REAL o X AN TR AV 3% SCRR L0 9 107 g 5 P2 oF 5
HENIREAT I 3 BV RE - PR 45 R WL R BUE% 5.
Sy YRR L 7 55 8 S oA — YOI N
JISRIE, Sw VIR

131127 .620E+07  .123E+08 - 184E+08 . 244EH08 Pa
+317E+07 +924E+07 «153E+08 +214E+08 . 275E+08

(¢) —WIN=IRRL S

B9 MAEEST

Fig.9 Distribution of stress intensity
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Tab.5 Assessment of stress intensity
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