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Strength Evaluation of a Doubler Plate of a Ship Structure subjected to
Biaxial In-plane Compression and Shear Load

Ju-Hyeok Ham
School of Mechanical Engineering, Halla University, Wonju 220-712, Korea

KEY WORDS: Biaxial in-plane compression and shear Load %% W] ¢33}5, Doubler ©]|5 3}, Strength evaluation =371,
Contact effect 2] ZF.7}, Elasto-plastic analysis €+4~41 4[4}, Buckling strength 374 =

ABSTRACT: A study for the structural strength analysis on the doubler plate subjected biaxial in-plane compression and shear load
has been performed through the systematic evaluation process. In order to estimate the proper static strength of the doubler plate,
non-linear elasto-plastic analysis is introduced. Gap element modeling for contact effect between the main plate and the doubler is
prepared and nonlinear analysis procedures are illustrated based on MSC/NAW. In addition, some design guides are suggested through
the consideration of several important effects such as corrosion of main plate, doubler width, doubler length and doubler thickness.
Finally, theses results are compared with a developed design formula based on the buckling strength and general trends. The design
guides, according to the variation of design parameters are discussed.
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Table 1 Typical floor and frame spaces of bulk carrier

(unit: mm)
DWT 25K 37K 47K 60K 70K 138K
Bottom
longi. 785 800 800 910 765 900
space
Floor
space 2400 2280 2400 2400 2520 2400
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232 Newton-Raphson
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Fig. 2 Load-deflection curves according to the variation of main

plate corrosion
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Fig. 3 Deformed contour of 12.5% corrosion of main plate under
the doubler
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Fig. 4 Deformed contour of 62.5% corrosion of main plate under
the doubler

Fig. 5 Deformed contour of 87.5% doubler length model
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Fig. 6 Load-deflection curves according to the variation of
doubler thickness
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Fig. 7 Load-deflection curves according to the variation of
doubler breadth
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Fig. 8 Load-deflection curves according to the variation of
doubler length
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Table 2 Strength of equivalent flat plate

. or [0o
Slenderness ratio, Br wo [t biaxial & shear
2.459 0.479 0.375
2.516 0.495 0.355
2.576 0.511 0.335
2.639 0.529 0.317
2.704 0.555 0.299
2.774 0.566 0.283
2.847 0.587 0.267
2.924 0.608 0.252
3.005 0.631 0.238
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Fig. 9 Correlation curve of flat plate between slenderness ratio,
B and nomalized stress, Og/0o
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Table 3 Correlation between normalized buckling

stress and slenderness ratio

Slenderness ratio, fs wo [t OB [0
biaxial & shear biaxial & shear biaxial & shear
1.827 0.303 0.375
1.932 0.328 0.355
2.018 0.352 0.335
2.080 0.378 0.317
2.146 0.397 0.299
2.217 0411 0.283
2273 0.427 0.267
2312 0.443 0.252
2.372 0.455 0.238
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Fig. 10 Correlation curves between slendemess ratio and
normalized stress
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Fig, 11 Equivalent design thickness curves according to the

variation of each design parameter of doubler plate
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