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Fuzzy lectotype of deep water jacket platform based on fatigue
reliability optimization design
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Abstract; The complicated system decision problem for design scheme optimization of deep water jacket platform was ana-
lyzed. The four initial design schemes with different structure types were proposed. The optimal structure design parameters
for each scheme were obtained by optimum design method, in which the nominal fatigue reliability index of structure system
obtained by spectral method was taken as a key constraint condition. According to the optimized structural performance pa-
rameters, the factors which had effects on the type selection of deep water jacket platform were comprehensively considered.
The objective weight and relative membership degree for each factor were obtained by binary comparison method. Finally, the
three-level fuzzy optimum decision method was used for the fuzzy optimization. A deep water jacket platform for 200 m was
taken as an example. The results show that the optimal performance parameters obtained by optimization analysis of initial de-
sign schemes can give accurate quantitative indexes and the fuzzy factors are reduced compared with the conventional meth-
ods. The method is more beneficial to obtain the reasonable evaluation of deep water jacket platform.
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Fig.1 Finite element model of jacket platform
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Fig.2 Design variables locations of scheme (d)
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Table 1 Optimum results of design variables

for scheme (d)

iR MR ik TS T

28 {E/m {B/m FR/m ER/m
D, 2.0000 1.8228 1.5000 2.5000
4 0.0300 0.0219 0.0200 0.0500
D, 2.5000 2.1938 2.0000 3.0000
A 0.0750 0.0500 0.0500 0.1000
D,y 3.0000 2.5541 2.5000 3.5000
t 0.0900 0.0758 0.0700 0.1000
D, 0.8000 0.6019 0.4000 1.2000
A 0.0250 0.0242 0.0200 0.0300
Dy 1.0000 0.5811 0.5000 1.5000
15 0.0250 0.0236 0.0200 0.0300
Dy 1.3000 1.0948 0. 8000 1. 8000
t 0.0250 0.0239 0.0200 0.0300
D, 1.2000 0.7000 0.7000 1.7000
b4 0.0300 0.0200 0.0200 0. 0400
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Fig.3 Optimum design curve of scheme (d)
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Table 2 Optimum results of jacket platform

e
3

W(D,t)/10° kg B,
VK3 - - -
MGE thikME WIR1E tEIL1E
(a) 22813.3371 17637.1617 3.7196 4.0340
(b) 18673.4138 15245.0191 3.5696 3.8007
(c) 24179.2357 17859.1326 3.9327 4.4446
(d) 19657.8176 14948.3118 3.8014 4.2289
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B,=W,-R,=[0.799 0.945 0.610 0.776].
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