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Table 2 Calculated value of f§ for a top-emergent gate
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K, =1.025 8k = 0.014
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I. Table 1 Statistical parameters of resistance
K 0,
81\»‘/ R R
1.000 1.000 0.119 0.119
0.05 1.050 1.050 0.129 0.129
IC 0.10 1.050 1.050 0.155 0.155
0.15 1.050 1.050 0.191 0.191
1.050 1.025 0.122 0.119
R-Sy-3S,=0
So—
23 9 B 4
B
B 3 B

Table 3 Calculated value of f§ for a submerged gate

w W+B W+B+D W+D W+Z w W+N W+N+D W+D W+7Z
1.628 1.679 1.773 1.724 1.709 1.703 0.556  0.698 0.688 0.566 0.694 0.640
1.675 1.723 1.809 1.764 1.752 1.745 0.694 0.820 0.811 0.706 0.816 0.769
1.787 1.842 1.943 1.890 1.872 1.867 0.698 0.843 0.835 0.711 0.837 0.839
W— B— D— 7— N—
23 3
4 K;=1.05 p
Table 4 Calculated value of B for a top-emergent gate at K , =1.05
Ok
’ w W+B W+B+D W+D W+2Z
0.05 1.766 1.819 1.917 1.866 1.849 1.843
0.10 1.685 1.733 1.819 1.774 1.762 1.755 1.744
0.15 1.574 1.615 1.688 1.650 1.643 1.634
« ” 14
. 2 4 9
K, =1.05 51<f =0.05 0.10 0.15 3
a. 3 3
b. 3 1.8 0.8
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Reliability analysis of hydraulic steel gate structures in limit service state
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Abstract Based on the principle of reliability a limit service state equation for reliability analysis of hydraulic steel gate
structures is established. Three mathematical models for reliability analysis are presented in which the limit value of
relative deformation is taken as a constant a random variable and a fuzzy variable respectively and its statistical
parameter is also given. Then the JC method is used for calibrating and analyzing the reliability index of the hydraulic
steel gate in the limit service state indicated in the specifications for steel gate design on the basis of the statistical load
data available. Tt is shown that the reliability index meets the demand of general principle of structural reliability”  and
that the reliability index of the top-emergent gate is higher than that of the submerged gate. Furthermore a target
reliability index is finally determined for the design specifications of hydraulic steel gate structures in the limit service

state.
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