g3l FF eS| A A28d A|1E, pp 20-27, 2014 249 / ISSN(print) 1225-0767 / ISSN(online) 2287-6715

Journal of Ocean Engineering and Technology 28(1), 20-27, February, 2014
http:/ /dx.doi.org/10.5574/KSOE.2014.28.1.020

S By AEshE el AP
MU} o] Z sfolHels MANLY TE

Development of Slender Doubler Plate Hybrid Design System
for Ship Structure Subjected to Longitudinal In-plane Compression

Juh-Hyeok Ham’
"Department of Computer-aided Engineering, Halla University, Wonju, Korea

KEY WORDS: Doubler plate design ©1%% “37|, Structural analysis 73314, Optimum structural design #% T2A47|, Hybrid
structural design system 3Fo| B = F2AA A 28], In-plane compression HU] OJ%, Equivalent plate thickness &7} 57

ABSTRACT: In view of the importance of material reduction and rational structural design due to the rapid increase in oil and steel prices, an
optimized structural hybrid design system for the doubler plate of a ship’s hull structure was developed. A direct design process by a structural
designer was added to this developed optimized system to increase the design efficiency and provide a way of directly inserting a designer’s
decisions into the design system process. As the first step of the doubler design system development, the design formulas used in doubler design
system were introduced. Based on the introduction of influence coefficients K, K,, K, and K, according to the variations in the doubler length,

breadth, doubler thickness, and average corrosion thickness of the main plate, the deszgn formulus for an equivalent plate thickness were developed,
and a hybrid design system using these formulas was suggested for the slender doubler plate of a ship structure subjected to a longitudinal in-plane
compression load. By using this developed design system, a more rational doubler plate design can be expected considering the efficient
reinforcement of the plate members of ship structures. Additionally, a more detailed structural analysis through local strength evaluations will be
performed to verify the efficiency of the optimum structural design for the doubler plate.
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Table 1 Spaces of solid floor and longitudinal stiffener(unit: mm)
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Fig. 1 Parametric variation of doubler plate structure
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Fig. 2 Correlation curve of flat plate between slenderness ratio,
Bz and normalized stress, o /o,
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Table 3 Correlation between normalized buckling stress and
slenderness ratio

Slenderness ratio, 3, 5/t ogla,
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3.339 0.723 0.541
3423 0.747 0.524
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Fig. 3 Correlation curve of strength between flat plate and doubler
plate
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Fig. 4 Equivalent flat plate thickness equations accordinf to the
variation of each design parameter of doubler plate
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Intermediate evaluation system of plate member design for buckling strength (Hybrid design window)
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Fig. 6 Intermediate design evaluation system of plate member for
buckling strength of ship structure(Hybrid design window)
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| Intermediate evaluation system of plate member design for buckling strength (Hybrid design window)
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