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The Elasto-plastic Behavior Analysis of Stiffened Plates Collapsing with Local Buckling Mode
‘ (1st Report)
——The Analysis Method for Rectangular Plates Subjected to Compression——

by Hisayoshi Endo, Member

Y oshiteru Taﬁaka, Mewmber

Summary

Stiffened plate is a fundamental component of ship hull. The main purpose of the study is to present
an analysis method which may be easy but effective to get a good estimation of stress-deflection
behavior of stiffened plates. A rectangular plate subjected to uni-axial compression is the main target

in the first report.

The proposed method is called “AEPM (advanced elastic plastic method)” as it is based both on the
elastic large deformation analysis and on the plastic analysis. AEPM has been found to be effective in
the region not only pre-ultimate but also post-ultimate by taking advantage of a refined equation
derived from FEM data base as a regression curve. It has been verified by comparing its results with
FEM that AEPM keeps as good precision as FEM and it is available for the wide range of structural
characteristics including plate slenderness ratio, residual stress, initial deflection and plate aspect ratio.
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Fig.1 A rectangular plate subjected to uni-axial
compression
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Fig. 2 Local buckling mode
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Fig. 3 Distribution of residual stress
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Fig. 4 Hinge lines and plastic deflection

2.2 FEMERATIE & BBIERRATE
BRA U 7 BRI R B & OB MR OB EIC D wWTid

Appendix 258 L 7z,
HEKBEAET» 5B o0 (AD) K%, ¥IHITEL L

TREIGTH ore BEIUHIHRA W, 25 7 2 8B RIER

T 5, WHEBARS Wo EHMEIES 0 & DEERERD

(3)RT&ET,

Gozfo(Wo, Wr, O'rc) ( 3 )
BHEITICB W URE L BERREE A A = X A ¥R

Hifgs L UBHEAE— V% Fig 4 0RT, ZOE—FIZ

Fig. 2 WRTHMEERE T — FIAR NG S € 72, BEHER

»ofEoind: (A8) iz, VHIEA 4 2B T 3 EHKICHE

BRI & 2{TIEA do 34U 3 & & DFHEREIS O

Z1t oo ERL TS, WiZ, (A8) REFEBT 2,

Op1 = fol dr, L) (4)
2.3 BroEKEE
TRHIZEAL 2 2 CIEME & W 2 BRIk B > & 38

HWREIZBITL TV BAD A NVOEIELEIC ) &

A DR %, B2 Fig. 5 IZRT. BEADEIMC#E,

BUFoD~3)D k> mBfEricrdtEzon35,

DRI B VTR, (3RO 6 B> THA®S
BB CRENSEKRT 3,

DYVHEEREBEBT L, b LEEREDE 2 oHBy
SHCABITT 23T TH-0, BHILOEES
B TERIZIEB»S DI~ ZELT 2,

3) Z DRFERRI, HEREL S Cp, Cs, N EBITT 21T
BDH, Dy Ds, EWHEEERL, PHTHIBR LA
ETRENFIL T,

A HED L OUTOREERZT 2,

NI | -El ectronic Library Service



The Society of Naval Architects of Japan

430 BAEMFRHRIE FIN2F

Oy & Wo & EHERIEH 060 Lt OBFRZ (X »5RKD 2 Z
ETE D, ¥, IR (HB) 2EIERESETL
&8N 5 EMEICHRADNE (Fig.3 0 y=tb K E) i
BO TS SBERIGTIGE LIRS EEERT 5,
HIRARAR 1T BV T, SR A AT & BB = OF
B4+ 20 THEAFIRIZEHEE 22, 27, Fig. 5»0LUTOD
BREEL I ENTE S,
W=Wo+ 4 (6)
0=00— Op1 (7)
W do BFRHNSTA—F LT, (3)~(T)REBESZ
LT3, 2 TWOMEEREYICE 2, Fig. 7 RS FIHICHE
A ST, AD,CRBIBGIME 0, 00 2HD I ENTED,
W, Wy W T, daid, RO 2.58HCBOTIEREHL72(9),
AR X (W-Wy) 0L LT ZDENKRD 1
%,
2.5 PBMEHMACSOEH
IR B OERES (W—Wy) L EHEES 4y & O/
A)SEHEATHIEEESR L COAEL, BOBRBTIE wREEREEREET LBz 5hDb, £ I T, FEME
BMUELADALAEL B, 2HEAE (AR TEZON2HNE  HiXXVHAEROBRIIOVLTHANRTAS, 221, Wi
AL (4)RTE 2o BERSOMERRT, HIHRERESOBEA R R T,
B)Ci %5 Dy 2 BB REBDE 01, 4o 1, FIHHESE L Fig. 2 DEBR 2 ERSHRE L, 2h%E 10X10 D> =V
=W, HAEE L (DRICE V52503 (Fig 6 88), ERCHEILL, ERLLERORES & VTR E L

Fig. 5 Conceptual scheme of AEPM
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Fig.10 Relationship between total deflection [W—Wy]
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Fig.11 Relationship between total deflection [W —Wy]
and plastic deflection 4u (with initial
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Fig. 12 Comparison of AEPM with FEM
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Fig.16 Stress deflection relationship for the case of
thick plates
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