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Fig.4 Deformation and equivalent stress of steel gate (forward design working condition) (unit; MPa)
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Fig.5 Deformation and equivalent stress of steel gate (reverse design working condition) (unit; MPa)
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Tab.2 Root stresses in cantilever of the main beams MPa
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Three dimensional finite element analysis and reliability of
radial steel gate for Huazikou River sluice

XI Xiao-ya', LIU Hai-xiang®, YE Xiao-giang’, KE Min-yong’
(1. Nanjing Water Planning and Designing Institute Lid. , Nanjing 210006, China; 2. Nanjing Hydraulic
Research Institute, Nanjing 210029, China)

Abstract; Large size “II” radial steel gate is applied for Huazikou River sluice. It is necessary to establish a finite
element analysis model to analyze structure deformation and stress distribution under different working conditions.
Taking ANSYS finite element analysis software as a simulation platform, a finite element integrated model is
established, and loadings of different working conditions are applied respectively. The calculated results show that
structure deformations with five working conditions are smaller than those allowed by specifications, and stress
values are smaller than yield stress of steel. Linear buckling analysis is made on the structural stability of the steel
gate, and the safety coefficient is obtained by finite element method. The safety coefficients of the most of the
working conditions are larger than 4, and the instability of the horizontal beams appears first at the middle span. To
improve the stability of the horizontal beams at the middle span, it is proposed that additional longitudinal beams
should be added to reduce the length of the secondary beam.

Key words: radial steel gate; finite element analysis; structural reliability
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