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3D Finite Element Calculation and Analysis of Two- way Water Sealing Cast Iron Gates
T AO Wei, SHAN H at chun, WANG Xu

(JiangsuSurveying and Design Institute of Water Resources Co., Litd., Yangz hou 225127, China)
Abstract: A three dimensional finite element model of cast iron gate in a hydraulic project was developed using ANSYS softw are. Under
the working conditions that the forward and reverse head difference was 10 m, the maximum stress and deformation were calculated and
analyzed using the thin plate theory and three dimensional finite element method. The results showed that the errors of maximum stress
and deformation are as high as 30% ~ 50% for the tw o methods. The calculation results obtained from the traditional empirical formula
were more conservative, which can cause the increasing of manufacturing cost of cast iron gate, especially when the maximum stress and
deformation w ere not at the same place under reverse head. T here were deficiencies in analyzing the allowable stress intensity and stiff
ness required by relative standards according to the compression/tensile strength of the cast iron gate material and the stress and de
formation variations of gate under inverse/ reverse force. In this paper, the optimization scheme of arrangement type and section size of
the gate was proposed in order to reduce the manufacturing cost.
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Fig. 1 Plate reinforced cast iron gate
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Fig.2 Arch reinforced cast iron gate
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Fig.3 Calculation diagram for cast iron gate
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Fig. 4 Calculation diagram for plate beam stress
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Fig.5 Finite element calculation model for cast iron gate
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Fig. 6 Stress diagram of gate panel under forward

water retaining condition (unit: Pa)
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Fig.7 Deformation diagram of gate panel under
forward water retaining condition (unit: m)
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8 ( : Pa)
Fig. 8 Stress diagram of gate panel under reverse

water retaining condition (unit: Pa)

9 ( :m)
Fig.9 Deformation diagram of gate panel under

reverse water retaining condition (unit: m)

Table 1

strength theory under forward water retaining condition

Calculated results from the traditional

and three dimensional finite element method
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Table 2 Calculated results from the traditional strength theory
under reverse water retaining condition and

three dimensional finite element method
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Table 3 Calculated results from the traditional strength theory
under forward and reverse water retaining conditions and

three dimensional finite element method (%)
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