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ABSTRACT : Ship structures are basically an assembly of plate elements and the load-carrying capacity or the ultimate strength Is
one of the most important criteria for safety assessment and economic design. Also, Structural elements making up ship plated
structures do not work separately, resulting in high degree of redundancy and complexity, in contrast to those of steel framed
structures. To enable the behavior of such structures to be analyzed, simplifications or idealizations must essentially be made
considering the accuracy needed and the degree of complexity of the analysis to be used. On this study, to investigate effect of
modeling range, the finite element method are used and their results are compared varying the analysis ranges. The model has
been selected from bottom panels of merchant ship structures. For FEA, three types of structural modeling are adopted in
terms of the extent of the analysis.

The purpose of the present study is to numerically calculate the characteristics of ultimate strength behavior according to the
analysis ranges of stiffened panels subject to uniaxial compressive loads.

Keywords : SIF(Stiffener Induced Failure), PIF(Plate Induced Failure), Grillage model. Deflection pattern, Ultimate strength,
PSC(Plate-Stiffener Combination), SPM(Sfittener Panel Combination)
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Fig. 1 A continuous stiffened plate structure under
axial compression
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Fig. 2 A Schematic representation of PIF and SIF
patterns in the two bay model
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Fig.3 Theoretical model — One bay PSC
(Plate-Stiffener Combination with be=b)
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Fig.4 FEA model — Two bay PSC (Plate-Stiffener
Combination)
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Fig.5 FEA model - One bay SPM (Stiffener
Panel Combination)

Fig.6 FEA model - Two bay SPM (Stiffener
Panel Combination)
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Fig. 8 A comparison stress with strain curves of
the stiffened plate under axial compression
according to the analysis range
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Fig. 9 A comparison stress with strain curves of
the stiffened plate under axial compression
according to the web height and analysis range
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Fig.10 A comparison stress with strain curves of
SPM model under axial compression according
to the web height and analysis range
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Fig.11 A comparison stress with strain curves of
SPM model under axial compression according
to the web height and analysis range

4. ZE 2 gF A7WA

AARAR Fxo| FARSE BF TS AFYEES
AsE AL Ae Yol ohith shisd wRA%
sz 2w Bde st 2 ARH 549K,
271090l 9% AYag), FA=Y, HFEA L o1&

-39

Aaase ¥ Wl wEdt ¥ dFdd:
wadoEy fReade 2nes e 448 Fog

202 s BARTRANY Q0] e AFRE
Ag Folsh 7% BH wdY /Pe BES thest
ge AL AT Ad AT & Y= B4R
GestE o st ATt 1Y Uk,

(1) ER73A9 IJATEHL F8HA 7937 daxe
two-bayolge] Edgo] &g 3sjr},

2 9% FFRHrcrt JE3] FEHE M @448
zda 7L two-bay SPM oJt}.

(3) 2R73A9 dFo] AEH oz F7EA L Tripping
A% Qo Fxrl FasA |k

0t
S

o] A7 WFAsATY A
2 FPHAT

2 FHATA ) Ao

(1] 947], A=¥(1997), ¥R AFHITZAE A4
/I wndT, g n PedTaeEy, A5,
pp.373-405.

(2] JK Paik and et all.(2001), Ultimate limit state
design of ship stiffened panels and grillages, Trans.
SNAME, Vol.109.

[3] Smith, C. S.(1975), Compressive Strength of Welded
Steel Ship Grillage, Transactions of the Royal
Institution of Naval Architects, Vol. 117, pp. 325-359.

[4] Tanaka, Y. and Endo, H.(1988), Ultimate strength
of stiffened plates with their stiffeners locally
buckled in compression, J. of the Society of Naval
Architects of Japan, Vol. 164, pp. 456-467.

[5] Yao, T.(1980), Ultimate compressive strength of
ship platingd, PhD. Thesis, Department of Naval
Architecture and Ocean Engineering, Osaka University,
Japan.

An3FY : 2004d 108 259
Quad : 2004d 129 24



