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Consideration of the Structural Strength of High Speed Aluminum
Planning Boat Plate Member

JUH-HYEOK HAM*
*Department of Computer-aided Engineering, Halla University, Wonju, Korea

KEY WORDS: Simplified equivalent dynamic design pressure 7t0] &35 57} A7A|%), Linear and nonlinear structural analysis 21
& 2 vy F234, Aluminum plate member of ship structure A¥} ¢-Fu|F A, High speed planning ship 1< 7424

ABSTRACT: In order to establish a design guide for the bottom plate structure of a 4.3 ton aluminum planning boat, the feasibilities of
bottom plate scantling of the ship are investigated based on the results of structural strength analysis and a simple equation and evaluation
system are developed for initial structural design purposes. This study consists of 5 steps: Firstthe background, necessity, and purpose of this
study are explained briefly, Second, the principal dimensions of this ship, the position of the considered bottom plate members and material
characteristics are introduced. Third, the equivalent design pressure concept is introduced and evaluated based on experience and experimental
data. Fourth, the strength of bottom plate members are examined using elasto-plastic nonlinear structural analysis, and response levels and
several boundary conditions are reviewed based on the analysis results. Finally, in order to suggest design guides in respect to the ship’s
structural design, a simple design equation and evaluation system for bottom plate members are suggested for boats in the 4.3 ton
aluminumboat range through the introduction of safety factorsbased on the ultimate design pressure concept.
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Table 2 Material characteristics of aluminium alloy
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Fig. 6 Equivalent stress contour and deformed shape of plate
member with fixed boundary
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Fig. 7 Deflection-Load curves of the plate member along the
longitudinal middle nodes with fixed boundary
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Table 3 Safety factor for bottom plate of aluminum boat
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Fig. 11 Evaluation system of bottom plate member for
Aluminum Planning Boat
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