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Compressive Strength of Long Rectangular Plates under Hydrostatic Pressure

by Hiroo Okada, Member Koichi Oshima, Member
Yoshio Fukumoto, Member

Summary

In this paper, the compressive strength of long rectangular plates (aspect ratio =3 and
a=4) under increasing compression and constant hydrostatic pressure, is studied theoretically
and experimentally as a basic study on the compressive strength of a ship’s bottom plating,.
The theoretical calculations are performed by following two methods assuming that the plate
behaves elastically up to the collapse.

a) The method assuming that the plate collapses when the normal stress in the direction
of compression at the longitudinal edges of the plate will become equal to yield stress of the
material.

b) The method assuming that the plate collapses when the plate will satisfy the condition
of plastic collapse based on plastic analysis in which collapse mechanism is assumed and the
large deformation theory is considered.

From these results of theoretical calculations and experiments, conclusion is summarized
as follows :

(1) The compressive strength for comparatively thin plates having the large value of (b/f)
Joy]E where collapse of the plate will occur in postbuckling state does not change so much
with hydrostatic pressure, while for comparatively thick plates having the small value of
(b/t)voy[E where collapse of the plate will occur in prebuckling state, the compressive stre-
ngth changes remarkably with hydrostatic pressure.

(2) Calculated values of the compressive strength based on the method a) are generally
larger than those based on the method b). The difference of the two becomes more remarkable
for thicker plates having the small value of (5/{)+/oy/E under larger hydrostatic pressure.

(3) Experimental results of this study concerning with thin plates having comparatively
large values of (b/t)v/oy/E agree generally with the tendency of theoretical results.
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Fig.1 Long rectangular plates under comp-
ression and hydrostatic pressure.

TR, v BT Vv ]

T IT, WOBEw EWOHENETCK T 5 BTt
BLIOERHROEHEEEL T, TRADO L3 FET
%o

w:r;éwnsinj;—”x sin%y  Wa=RKRETEH  (8a)
ERFOBAOBEH NI, IEkaZ X » GELUMIT K
DX H5TED 5o
N=3 for =3 and N=4 for a=4 (3b)

COXIRRELIREAR (3) @ LHR (1)K
AL T, HREMICH T2 BI&ER X OWMESEY
WRT 5 L IOREBEEEAL E TN F ke
Z)o

REFEEFEEL T (2) REAVIRIE, LBk
DERTY Yy V=RV F— G PEER L D&M, d¢=0
THOTREERZRET D, 2T, ¢

P=U+V (4)

TEHLEINDLDT, URROHITEHC X 30 F4=
FNF— Uy LEAREHC L 20 FR=RAF— Uy O
MTExLbh, VIITHERREI R I BR8F vy v
ERKEGORTVY 2 VORTEL bbb, (4) Ric
wEICFZRAL CGHETIE 5, ¢ 52 bhick
E PN wy OBEIFE L TEERD, T 2 TREEHR wn
% 09=0, Thbb

aa;)bn =0 (n=1,2,--,N) (5)*

IOVPEINB, (5) RIVEZSRE b g THLT
EEREBREE B LIt d, '

ok, FERBORE, TLEOHEL °¢ O F5
X 0fTbhdh, BELEFX 20>0 TEx bh, »
EOHETRE L%,

$1:>0, | b1y Piz| >0, -, ;‘ﬁu GIPIERIE Pin |>0
P12 Pos L Pee :
SYM. ™. :
| “bn
(6)

T, Puy=0%plowdws Thb,

WOBEHDOHETIX (5) BXUV (6) Xxvkvse
ERTE D,

2.2 HHKBHIAEREEH

(a) 4TEHE, a=3 HEOEFHK

RETE, 4:0%8H, IR a=3 EoEFHHIH
—FKEq L e BFHADEFBHE PR T 2HELEL
Z)o

PO X DT 2.1 THR7e X 5 REFHE TS
D, TOBEFIX (3)REBWT N=3 L LaKXxv+
B TE BV,

* BRI 2V TR EA SR,

NI | -El ectronic Library Service



The Society of Naval Architects of Japan

272 AAEHRELRIE H1465
L T, RN IS ETAL IR 1B BT D
? P ISR 30D RETIOMBERBE TS, o

Stable states.
- -=~-Unstable states.
——— The boundary

between stable
and unstable states.

Peo =buckling stress
for ¢=0.

2.0 1.0 0

w3/t wi/t

Fig. 2 p/poo—w,/t, wg/t curves (a=3).

N=3 #ZELx (5) RXY, ¢%—ELLT ?p
& wy, wy, wy OBIRERD, ThZhOTFEREBOR
E, REEY (6) RIVHEL TRENEFIREL R
WBbo FOFEERLIDOMN Fig. 2 ThH %, ARLY
KEqOREIRIVUTO 20OEHRERLDE &
7’);*’375550

i) anHBEE X /IS WEE(gE=3.T0E!/b%)

PAVREWE EWX wy AIREL wy AVPIWVLIEAR]L
DOOREETHB N, P HAEL LD E w BHI L wy
DKREVIFSR 3 ODORENEFANZELL T (H
B O0B), ok EHHEERMENERTE RVAH
BBLN 0 RS (Thabb wi=ws &785) HE po
LD BRE LT,

i) g » g} X REVHE

PAVAEIWEEIX wy HKREL wy DPINLEARL
DOOREET, TRATHEE 0,A EERBEITSL, p A
% 0,A OBAEAL (ZDLEDDPE Pmax &T5)

& Pmax KEBHELERT 5o

ok, ZOBENEOBRER X - Uk Pnax2PZmin
(1 BT 5E) #BETAMEp Tl 0,A 2
B IB ~ARBATRESEND D Dmin XFREFO RHH,
SIERMEDOTREEZDZ ENTED,

a=3 DELE, w,x0 OERLpDOKkEI LT ATE
ETH0, EHMITLERTFERETSHS,

Pmaxy Pmin BIO po B TR T EOHFETHEHHE
TR g hikE I kERbEARLSD (KEH).

(b) 4WFH, a=4 HEDORITHR

450%F, a=4 RO EHHRO EEL (3) R
BT N=4 LRIV T5EHUTEDY,

(5), (6)RXHRDdDLLORENHEIREY Fig. 3
TR, ANTE, =321 ¥F—HhWERCID, TEE
7o PETIREEE L 0L EE OBV EERBIR VT %,
AN X v KEOKE J1c X v REMNEHREHN 2 21K
McEsEELLND,

i) g MBHBIEqE XXV E (g5=0. 4T Ef[b*)

D AVIENE T we=wy=0 T w; HKEL w3 A
INEWER 1 ODORIETERE O A EEBET 5%
PPAL (COMED L X w0, w0 OFEIKE
REELIRLD D, DL XD pEFIESFHELF bp
TET) L TEARBHEMTIIEAL w, 5 X0 w;
DOEETHRE (M AB) ~BITL, g oEmE
LB wy HEEIML TSR 4 DODREEE 8D TDE
X OSIESHE pp YERRNELEET 50 ols, KT
Hbhb X5 p=pp TBITHER 0,A b AB~D
gﬁbiﬁﬁ%f‘?}éo

i) g 28 g T KREVEE

o0 L ERETCELTRE D HE S REEE OB

Prax’Peo  p/pg,

0.0l

r. = buckling stress for
co

- SEEREE R ERTHEM T O 220K
Bralbhb,

a) gisq<gf OHAH (§i=3.56
Et4[bY)  p pVhE W EE L we=w,=
0 T w;, KX wy VI WLLESR
1o0REET, BRIL 0,A BB
T35, pHRDEETHE pp (KO A
) gL tEnREinThuE, Y
ik owy BV w, OFEFETHRE (B
# IB) ~MB by, LI p oMin& &
L wy NEEINT S, CDEE P %
FEEMEE T 5,

q=0.

1

1.0

Fig. 3 p/pco—w:/t,

0.0

wyft and
curves are omitted.)

wyft curves (a=4).

1.0

wy% 2.0

(D/peo—ws/t

b) §i<q OFE OBEDL I
INEWEEIT a) LEUCERTERL
g 0,A EABET 52 p IR Oy

NI | -El ectronic Library Service



The Society of Naval Architects of Japan

KEZZT 5 MEFROEHLRE 273

ADEKEAS (ZOLED DY bmax & T5) IE
U T BT Ui ZE il 1B F~ARE LI p
DEME LB wy BHEINT Do ZDEE Pmax TERE
ﬁé&?—éo

7e¥s, 1) OKED L & TIHSEOBREIR X » Tk a)
DB EE Pp2p2Pmin &, T 7o b) DBEIT Pmax2D
ZPmin MR T D WETEELHE B ~RES 7
ML D, Lt T, Z0BE ] ACHETAHE
Pinl3RETD RO DERHED TR EELZ D &M
T& %,

P8, Pmax BX D Pmin & ¢ OBR%E Fig. 5 F 220X
Fig 8 winds chboEXFTRFNETOEET HEH
T, KEgNKRELRNWIKE EBEANSE S,

3 KEZRTZ4AXFHOMRFIRO EEEE

31 B AZE

T, AEH a=3 ¥4 B0 40FESR
TRGERPKEERFCERT 22T 528681200
T, EOEHERER KDDL EE2FE 2 b,
WHAHEXZTEH TS EE, WEIVNIOEIIRHM
BTH50, ILRHEENSS & RO —FIcRERER
MTE D, MECERBEZRDIL-DTchboz
EEERL UHE-ZHBERYEHL Rl bitu,
CHEERRERESCHESFRER S X D EHE AR
Elo TETH5 L DOFEREALI DI EBD TE
HThY, FLEEYERNKIEE T IR TH S,
T, AECHHEANREEC\ 5 ¥ TIIHIT
ELICHEEACEETIL DL, HTrBXS 220
FEL W EURMCERBRE Y RDD L ETH, TD1
DRRERKEDREZOROEMBEOFTHEZE WS
NITTET, WOERTNOKIETT lor| BRERIET oy
WELCEEEETS L UEFRELHETSLOT
B, WEIOIEHLRBER S OEFEEY
DN T o e & AR FET, ROEE— F2REL
T B R BRI 2T, BEEREOLHERERD, &
DEMERBRIEN L ) ROLEHREN - D LR HE
Lcb EEETIELTERBELZRDD LD TH D,
FETE, thboFEEOLERYES, Thris
WTEMBREYHE TS L LD, ThboEREIDE
HERECRIETREDOEEL T 5%,

a) WOBLIPBRRIGICEL L EEETAI R
ETHIE
KEIHE2bhicl &, PHbLAE by WELEE
THETEHE (5), (6) RIVHEIhIEHEY
BTHLDEL, WIAKOEHEBRETHEEFEETS
EEZ D, Tibb, WORILH —or RBERIECE
LiBMcEETAEL, TOLEDOERNE p 2R

HE by & T5, COL&BEBANCEFETRTE
hae
2N _

_ Et? w? b . nw
— 0= b2 [————3(1.__1}2) E—}—‘lﬂ' nganCOSTxojl

=0y (7)
T, X BERETLERRCTHEDOERE b, i
Peo WKEDL L & OWROERBFETEY, By 3
BATWRINTD, ERE (5) RX ) ERERE pu B
LI wi~wy ODENRET DI L5,

b) BHBEOLHERETHEL L EFEETS ERE
THHE

TR, BHREE - PRREL B RELY )
DEEFTRITVS, SEDOBM KBRS X D RDIETIRAE
DEEREOLHRLEET S L ERIEETHIOL
LU CEMBRELYRD 5,

FTRBELZEERE L CEEREOLHER 2RO LI
LTEL,

PrEHE Mises ORBRREMFC I D TLRBHATSHS
30LL, ¥REHBEEBRIERTLIEEETS, ©
NODEEBCESNT, REAEEFRL FEETFEOR
BIhRANEDLR S,

51 f (My+wN)$0 dl,
m=1vIlm

;
+2]XNmufmﬂwm
m=1 Iy

: a pb
=ptb5ﬁ+fo foqawdxdy (8)
T, N, T: BHEEER EOBMES Y OEANSIE
FE X OEPAIBIE

M, : @A RER L - BB Lo B A7Ig
Bich OE#EITE~ 2 v b
w : BIFIR O RA
Sw : RIS
30 : dw W& X B YEHBE O BEARL
0,07 : bUE IV a LOREEAE
Su*, §v* 1 ThBh, 67 XU 07 1 X »BIEEE
DOBLERRIOTHhE, dvr xTiex
BT 5HRDOLDEIEE TS,
Im : m% B O BYEBEETR
7 MBI O
(8) R&H, dw OFBEMEY 52T, KE HEfix
ZF B RAGEROREN I pE T — P32 8k e
DEBHERDBERD X 5105,
(A) kEOHEROBEFOFEE— 1 (Fig 4 (a)
2R) ¥RETHEE (k<a)
{mys+ (a/k—1)mo[2— Aqb*[(Et*)} [ u=wp[t (9a)
0 (&:even)

coie, A= {<3a/k—1>/UZMV/(E"‘Z)}

(% : odd)

NI | -El ectronic Library Service



The Society of Naval Architects of Japan

o N > z, e
274 HAESRFLRIE #$146 5
ek IOV, 3 a/k 5 @k i T j
Pgop =buckling /ﬁ Y.
: : S stress CPman Voo
r > ! : e—— p 2.0 + for ¢=0.
> ' e
! P/Pen

(@)

a’k a/k a/k a/k ., k=a
B >
— H | i e
o — ! ' 1
[ i : I [ 7
_— | i 1 e
! 1 1
| (b}
q ,
b PN N
p 3 x 1 »
UKt s
i,\Lak\i‘,a'k St V4 /vﬂ\ 5 a<k
NNV N NN =
P i ; : = p
—d ! ! ! | e—
(c)
L AL N -
W_st W

Fig. 4 Collapse modes of long rectangular
plates with simply supported edges.
u=ploy .
(B) EkfEoEmEmEHORE:— v (Fig4 () &
B) ¥RETHLE (k=a, a:EH)

{mys—Bqb*| (Et)}/ p=wp/t (9b)
e B-—O (% : even)
cok, 8= {1/{6kaybz/(Et2)} (% : 0dd)

(C) kEOBROEBRHOBE— X (Fig 4(c) &
B) #RETHEE (>a)
{2mys+ (Bae—1) moo— Cqb*/ (Et*)}

~{4u(klaa—0.5)} =wp/t (9¢)
0 (%k:even)
2k(3—Fk/a) | {8aoyb?/(EtY)} (k: odd)
LR wp FREREBC ST AROBREATHD,
Mys, Mgg BI O my OEIXAEBRT,
WHREOLER (9) g5z bhicb & p L wp
ORIFRI /2o TB DT, ke (5) K& b EfH
B by BIOEZDEED wi~wy OENEE DT LI
%0

32 ERBE

a) WOBEHIIEREICELCE EEETS L
ELIEAE

20 (5)R& 310 (7)ARXYEHEELIRK
a=3 $ X4 DHHECOWTEHEL 72, Fig. 51k a=4
DHBEEDOWT, R ((0/DVoy[E=2.8) & L
EWiR ((0/H)Vay[E=2.0) &L T pu LIKEq DB
BRERLICLDTH B, ﬁéﬁfhbi’ bu & Peo THRLICHD
T, HENY g 0E\KTER ¢/ (E) TEIh T\ 5,
B R \CEEN by DEZRL. X2 THRNTER

CCE,C:{

postbuckling
“Thin plates
(5/4VTi/y =2.8) 1

Thick plates
(574 VOy/g =2.0)
UCKll’]g J

4 =3 .56 Bed/pd

1o f

qf 0.47 Et% /b4

L . . . I . s . :
0 10.7 3
10.90 B3/ (5c%) 20.0

Fig. 5 pu/pco—aqb?/(Et*) curves for plates
(e=4). —method a)—

HMERBICLTDOBRLLDHE P8 Pmax> Pmin FARTo
kB, T ThH 2 OHBERBAZEOEYOBEREL T
EEDEWFERECOEHFBEEIER RERATES L
LT\ Tho, ALY, EHEHE du BXOZDL
EOERBIIKEDOKRE I I VKD X 5EELT S
DHRREBNI S,

¥, BReowTwxE, KEVREWEE (O,
ARDKECKHIET 5) X pp F0lE Pmax THEZBR
HEBEHE CHIIEREL 8%, M OATEL bR pu
L TEET%, A, BEHGTARKERZT T
5EERMNENINE X Prnex THEZ DN DIERHE
(RIXe# AB) CEREL CBREEET 3, T7bboo
EZIWX pu=bPmax £T0ho BETEZDLNAKEXD K
EVWKEWR e 5 EBITEE T 5 Manc fifg BCD TH 2
Bhd pu CEL TEETS, ThbbAiloknLE
D pu WX D OABCD Tz bhd, LL, FE
CIEAEOBER X - UL pmin Y EOTHETRE » K
BTN SHD0 P=Pmin TEETIELLLED
pu HfRIE ABC Ry iR AEC Lich (Z 0BEIX
AE BEREO EgEeitl, EC REREIEZETH
5)o B THIKR OAECD ThH 2 b5 py XFEFTDOR
WHLEMAREDOTRERDZ EMNTE B,

BRI OWTW2IE, BROBEDALERIVUBLE
CebiebdDNERL, ALE, BECAThFhl
BREFRLTWB ERRTZ ENTE, KEDHZW
0, A ettt %) BRI pp CEEJEL 7o g OA
TEZbIh5 Py IEL CEET S, A, BERILT
BKEEZZFTTBEER, tp TEZ DI AEREHE
(AN AB) CHRELCEBEEET 5, Tbb,
D EEW pu=pB(FPmin) L75h, BETHEZLNS
KEX D REWKER RS &I EES anc BD
BTHEZBND py WEL TEET 5,

SHLIRERCES LA T DL, WEETOHRKE
OA, ABizhicbd Diinlfeh, WILEWCERETSHLE

NI | -El ectronic Library Service



The Soci ety of Naval

Architects of Japan

KRE®ZT 2 MRFPRO EHRE 275

1.0 T
[\
Pray
0.8 < P3A series
N /7" /t =612
P3B series V///e Yo ~‘0
J @ wo/t = 338, Yoltsy T
d o c = - =0,
0.6 o of % RS/ o R
.0 / AN
~/ .472/ ~
.710 AN
0.4 2"‘
S
i3 S~
0.2 Cal. -
Exp [- Collapse in postbuckling state.
° Collapse' in prebuckling state.
0.0 1 L 1
0.0 1.0 2.0 3.0 b/ ey 4.0
Fig. 6 pyloy— (8/f)~/0y/E curves for various values
of wo/t (@=3). —method a)—
1.0
e
? /oy
™~
0.8 4 LAY
bd 22270
N .238
P u =0.0
0.6 ISY Y P4A series
v/t =
0.4
Cal. \‘\~\
0.2f a Collapse &5 buckling b
Exp. [+ Collapse in postbuckling state.
o Collapse in prebuckling state.
0.0 L . . =
0.0 1.0 2.0 3.0 b/, /oy 4.0

Fig. 7 puloy—(b/6)s/oy[E curves for various values
of wyf/t (a=4). —method a)—
B QIEHR 1 ODREETEET 5,

HEX a=4 05 TH5H a=3 OBFB/I DT
iizEtoERER T (REKR),

Rie, EMRE pu & (0/O)Voy[E DBFRKEYR <
T A=XLTRLIcDN Fig.6 & Fig7 Th%, &
Rz t, KEXEEq TETRICKEDRZ XS
WOFRRBELR wy BRE ¢ THRL wof/t 35 2—%
ELTRL TS D, Ei, MENL pu ZBERIETT oy T
BLEADTRLTUEY, ¥-FARKTO by 134EL2E
BL THEMEBEDOTRELZ R > TRL TWh, Fig.6 i
a=3 TTHLDTHY, Fig7 12 a=4 w3353
0)'@&)60

MR Y, ERTIIKERKE B & puloy DfE
PNEL I o TWBH, ERTIERKECHEINC X h o
PNEL o T B LDDFDOEITPI W ERESR
Bo ok, FHEOERTIIKEDHEMT XD dufoy H
L T35, TR pu=Pmin &7xAEERKIGT
HHDTHbHo

b) BHREOLHRLZWMRL & XFEETH LE
Lca

20 (5)RE 3.1 @ (9) RNX»EMHERE b wit
BToLE, FETHHAEET- N2 BT MM RE

ZEEEERL CTROBAEEBRH LI,

1) a=3 L&

BEETAHCEET HEEe— Pl T, (9a) X
T k=1 L L ER1290BBEEEEL, BAHEZ
wp ELTE, y=b/2 LD z=b/2 35 x2=a—b/2 O
B OFHBRLERA L. BERLLBEETEEE0D
FAEEE—FELTE, (Ob) RT k=3 L7 iF%3
DOOEMAHEMZREL, RAkESR wp UL wy %
ﬁdﬁbf:o

i) a=4 Lk

EETAMCESETSHEEE - YL T, 9a) X
T k=1 (wp 1% a=8 DPALALEVFETB) &L
TEREZRELLEEE k=3 (wp=w;) & L&
R IDODEBEBICBREL LBECOWTEE L, BEE
LicBEET S - FEL UL, Ob) RTh=4
LiciEH 4 DO EMAMZREL, BABESR wp &
L QL wy EAL 12,

Fig. 8 12 a=4 0B4&D, (b/H)Viy/E=2.8 L L
2.0 TS pu & g DBRERLICL D TH D, EE
3 Fig. 5 S @R Ui, & 2 TLHREEDEFER
RTOEHEBEIERE FERTE 5 L LT ERER
WTED, P8, Pmaxs Pmin OEDHFIC X WEEEL T
W3, FAIRX Y EfEEES IO L EDEEE— Pt
KEDODKREZIRIVKD I 5>EMTHZ EHREbA
%o

iR (O/)Voy[E=2.8) DBEHTOWTW2IE, K
EnhIwv (0, A BoKELHIGT 5) Mk, pp 21
X Pmax TEEBELBEE OA TEZ2 DR by KEL
T4 ODEMAHEICEET %, A, BREMIGT 5K
EEZ0To3 L EWNEN I EERBTE Pmax (H
i AB) ¥ CEL, BELBEMESET %, Thbb
bu=Pmax ETBo BETOKXKEL D REWKETIRS
LA VoW & X XESEGES G BCD TH25ND pu
CETHELERLICOEBREO X ¥ EET 5 Ui E

2.0

T T 7 T T
p/?e Prica’Peo

ROXOSON A

Thin plates
(% /%7 =2.8)

L4k
7 )
\ Thick plates
K o ,
ERORORY( & (B %z =2.0)
0.5+ -
I".p = Puckling stress for g=0. D
L " 1+ ! L n 1
0 5.0 qb4/(z£4) 10.0

Fig. 8 pu/peo—aqbt/(Et?) curves for plates (w=4).
—method b)—

NI | -El ectronic Library Service



The Society of Naval Architects of Japan

276

HAGMFELRXE HU6F

BT5, COBAEREED by ThHHFE CEF 1138k
BHcio ThbbAEDWEED b, HERIL OA
BCDtE 2 bhb, 7ok, A, CEoOKETHE, HE0
BERX - UL, Pmin UEORHETRE Y ERELE,
AC i ThEx b D Py WEL TEET S, LK
13 AC MBH ECREBYERL - & X2 OBRERIT
FEET 5, Lichi- T, A, CHoKETIE AC fifgT
L2605 by WFRHORMENOEHFBEDOTREEZ
bhb, B, C C (C' BRTZbihc L WHEE
BD & Pmin/beo BIFRDZE THB) BOKETIAEN
IORBYVERLITY pu A HEINTH2EELIELDR
HPEET O BN L EHRED TR 2 UL pu Bl
1% OACD Thx bhb,

B (o)D) Voy[E=2.0) T i, HRO%
40 A, B, C Bchicdb0rnERL, FBEEARL
DERTT EHTE, KEQPNIWEIRIX pp TE
BULcEER OA THE2 bR by WEL TEET S,
ASTOREI D REWKETTR, ERETAHUINCE
BET50RLOHAUL wy BRKE  {I1F% 30D
T554 (AN AD' HETO py) L IEH1DODFI
g 554 (A D'D lETO bu) 235,

EHRERIC D & KIXEIET 54, WEETO 04,
AD' HFbich b O F D ERIER1O0E
¥ CRGERT B U ESET 5,

AT 25 Lo, BEREETHIIKED
1D by xBEVELLRGY, ERMTCESET S
BITKEDOHEMT LY by BEABKET TS EXRD
hb, COEMINECEBICIENEEThHS,

Wi, EMRE b & (0/)oy/E OBIRE KO
wolt FrtT 2—2 LU TRLIo N Fig. 9 % L8 10
ThBo BECETIMELRAL TH Y, by OETSH
AEXEEL (EHEAEOTRERZ L » T\ b, Fig.9 23
a=3 &T5L0T, Fig 10 3 a=4 g&T530
Thoo MALD, @=3 4 YbboBaL, FEHTR

1.0 - .

T T
\\\ P3B series  P3A series

w,/t = .336 w,/t =612

0

r
/Sy

0.8

,(- Collapse in postbuckling state.
: {\o Collapse in prebuckling state.

1

0.0 . L

L
0.0 1.0 2.0 4.0

3.0 by, /owE

Fig. 9 pujoy— (b]t)voy/E curves for various values
of weft («¢=3). —method b)—
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Fig. 10 pyloy— (b/H)voy/E curves for various
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Fig. 11 Experimental apparatus.

X, BIVEL, a=3 0E45TIEFhFh 1000mm,
380mm, a=4 DO¥4E Tk 1000mm, 300mm Thb,
WRER D T B1cdFr 4 7= OFEREI=330mm
(@¢=3), b=250mm (@=4) X b 25mm F DL
XL Thb, ¥ LTHIL 3mm #IRTCIEIATEH D
HEDOFEHEERIL a=994mm & i3, RERE DR
WH% Table1 /5 (3) 2 (4) BRI,
4.2 ERER

a=3 B IV a=4 OLRLOFECONTLhTh, Fig.12 Relation between compressive load and
LREREORBACHL T, RFEMCKEEZEZ IE deflection (P 3B series).

Table 1 Test conditions and results.

(1) 2) (3) (4) (5) 4 (6) w (7) (8) (9) (1)

Plate Young's Yield gqb 0 e e Nurtber Fe 3, Reduced

Specimen  thicknes modulus . stress Et t Hax. lcad of waves J=d/ b7 (p. /0,)

uw ¥'s

t mm E kg/mm UY kg/mm ten

P3A-CO 0 0 17.5 3 0.574
P3A-05 x10? 3.08 0.351 17.0 3 x1072  o.555
P3A-10 3.09 2.10 25.4 6.16 0.612 18.8 3. 6.4 0.622
P3a~20 12.4 0.987 17.0 1 0.555
a=3 Pp3B-00 0 0 34.4 3 0.726
P3B~10 x104 1.43 0.177 34.9 3 XlO‘z 0.738
P3B-20 4.42 2.19 27.4 2.85 0.336 35.0 3 3.57 0.740
P3B-30 4.28 0.472 34.0 3 0.717
P3B-50 7.24 0.710 32.6 1 0.683
P4a-00 0 o} 18.5 4 0.653
P4A-10 2.26 0.289 19.6 4 0.701
P4A-20 x10? 4.52 0.512 19.0 4 x107%  o0.675
P4A-30 3.03 2.05 29.1 6.78 0.684 18.2 4 8.43 0.640
a=4 P4A-40 9.04 0.823 18.4 4 0.691
P4A-~-50 11.3 0.940 19.9 1 0.715
P4B~00 ><lO4 o] 0 37.7 4 x10_2 0.810
P4B~20 4.54 2.0} 3.1 0.91 0.122 6.8 1+ 4 4.55 0.787
P4B~-40 1.83 0.238 35.2 1= 4 0.746
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Fig. 13 Relation between compressive load and
deflection (P4 A series).
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Fig. 14 Plastic hinge line of plate.
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