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Structural multi-objective optimization of SPB LNG tanks under sloshing pressure

WANG Yuan'*, WANG Deyu'"*

(1. State Key Laboratory of Ocean Engineering, Shanghai Jiao Tong University, Shanghai 200240, China; 2. Collaborative Innovation
Center for Advanced Ship and Deep-Sea Exploration, Shanghai 200240, China)

Abstract: SPB ( Self-supporting Prismatic-shape type B) LNG tanks are designed with internal bulkheads and girders to reduce liquid
sloshing resonances in the tanks. The present research aims to give a structural multi-objective optimization for the SPB LNG tanks
under sloshing pressure. Sloshing loads are calculated according to formulas recommended in rules. Sloshing coefficient, which is
related to internal girders of tanks, is defined and introduced as one of the objectives combined with tank weight. The structural
multi-objective optimization model of SPB LNG tank is established and performed based on NCGA algorithm. Numerical results show
that an improved scantling design of SPB LNG tanks is achieved.
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Fig. 3 Optimizationflow chart
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Tab. 1 Design variables

A4 (ALY WG AE/ mm B S
Xy PR Al AR 1 400 [1000,3 000]25K:H 100
X, AN 1 600 [1000,3 000] KK 100
0y SR 1 600 [1000,3 000] 25K A 100
% AR BE T BT 1 400 [1000,3 000]25KH 100
xs A 1 400 [1000,3 000] 2K 100
X AN 2700 [ 1 000,3 000] #4100
% HH IR BE KT AT+ 2 2 800 [2 000,6 000] 4K Jy 200
g K BE S AT 160 [1000,3 000] K4 100
%y K AR RE KT 2 100 [1000,3 000] 25K A 100
X9 % PR RE K T4 1200 [1000,3 000] KA 100
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Fig. 4 Locations ofdesign variables
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Fig. 5 Von Mises stress distribution of tank structure (unit; MPa)
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Tab. 2 Scale factor & weight factor
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Tab. 3 Optimization results

T4 WG 1/ mm PEALAE/ mm
X, 1 400 1 200
x, 1 600 1 000
x5 1 600 1100
x, 1 400 1 800
x5 1 400 2700
X 2700 1100
X, 2 800 2 000
Xg 1 600 1200
%o 2 100 1300
Xy 1 200 1100
WA M 1891.8 1 785.4
RO FE o 0.777 2 0.738 6
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