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A Study on the Ultimate Strength Behavior according to
Analysis Boundary at Stiffened Plate
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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 analysis
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 large 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.
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Fig. 1 A continuous stiffened plate structure under axial compression
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{a) Flate induced failure (PIF)
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{b) Stiffener induced failure (SIF)

Fig. 2 Collapse modes of a plate induced combination
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Fig. 3 A Schematic representation of PIF failure and SIF patterns in the two bay model

Fig. 4 Theoretical model - One bay PSC (Plate-Stiffener Combination with b.=b)
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Fig. 5 FEA model ~ Two bay PSC (Plate-Stiffener Combination)
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Fig. 7 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

Fig9ol e FRZA 3718 283 F MY FZYIdL 233 = SPM EdolA gxo]
7} 150, 210, 250mmell A 2] g2 ZdWy AEE $87 vy E AAZ Jez Q. gxolvt
210mmol e At o2 150mmEt HEAEE =4 Hristn gon, one-bay SPMelA &4
S HFAE 2XE vEI glonm HFAE o)F HUFAY TAE two-bay SPMAA o
29 2A Jelvdz o 28y Y9507t 150mmalAE A gdge e HFREe zlole A
¢ glon, AA} FY&A two-bay SPMAA HFZE olF WUZE ZA7 ZA Jdelvdxn
Ak, £ § Fo]& 250mmZ F/HEIE S A S 71E9 210mmY RS9 HFARE AsH
& ozt wAFA Fuch ] 5'_7‘1114 Eol & BAAY dHol FrEASANE B B
Expolzt A AR e AL § o7t TUFLEA dARIREE F 5HAL EYIEAT
o] w3t FE7} FHAEA °131T'E. #dol UEl A "t

4. 28 2 S5 A7 N

AARDR 7o) BAREE BT s HIREE AVSE AL A Do) opith shtatw
A% S BAwe $IE J1H%H 2 AP SYR, 27U d¥ ALY,

- 268 -



AAZA, #F2A R oIFY F¥ xvel GYL W HEon. B AFAME BAYURY
$Re2We Vo2 e £A4 WL 2002 o wAVTRANS GG e FFFE
A Holsk Y FAMA 2wy e dEM Jlesu dn ¥ dFE gosE

WG RS A 290 PAFHe 2PAFe) BE AEPE A Ty et g

(1) TR JATE5E FEaA 1837 HMAE two-bayolde] Ed=o] oA ot
(@) 4% AZLARET HH3| ZEH= /M 43U 22 7S two-bay SPM |t
(3 FRAA ] diAHo] AFHoE FIIst T TrippingA§e FF02 ZE7t #AsA drh

|

o] d7E IFFATFATY YIRAIFAATAHY Adoz FEIHU

o2

g

sl

Mo

[1]. JK. Paik and et all, : Ultimate limit state design of ship stiffened panels and grillages,
Trans. SNAME, Vo0l.109, 2001

2 937, A=Y @ BA9e AFHFZE A #F sludF, g
AA71gdTFA2=E4, A533, pp.373-405, 199749 124.

[3]. Tanaka, Y. and Endo, H., : 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, 1988.

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

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

J-?‘-I'

ol

- 269 -



