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REGRESSION FORMULAE FOR ELASTIC BUCKLING STRENGTH OF A
RECTANGULAR PLATE UNDER COMBINED LOADING
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Regression formulae to predict the elastic buckling strength of a rectangular plate under
combined loading are constructed. These expressions are regressed by means of the principal
parameters such as the aspect ratio of a plate, several loading parameters corresponding to the
combined loading conditions. Regression formulation makes it possible to simplify the expression
for different boundary and loading conditions, and also to lead entire and continnous evaluation

of the buckling strength characteristics.
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T, HRALEFENOREBERT.
bANHEINT  DEHF, bOEERS LUT
AWEBRICEOT S v=0 ZHICAROHRZDVERS NS
b, BIRBZENIFERZX NV FLIN50BE,
KBHIZIE £ OMEICHE SRR L o DEDVNI WERIZ
BHEHBEEMICEA L, o OEPKEX BRI -TE
hEN—EHEIIRT 5 XS A ET 5.

AR ICRIITEARGEOREEAD L, #
BHANSOIHEICH b B TOEREFUSIENTH S
B, RO ARE A B E y HRACE < BIEHRERIC
BBHIEE a BOBERFMHOEBENKREL, LS HER
»5.

4.4 EWMELAWERITBIROEERE

RERICEREEANEZI B (0r = 0, 72 = 1,
k= 0) IZDWThH, FERKICERERELZRDIE, EH
oH ERAMIRHDIAEED TR w 2 > THRRE
HEREREHE L. #tElba it k> THRINIE
¥ ao, a1, az % w (=0, 0.2, 0.4, 0.6, 0.8, 1) iz &k VTR
B LUz, 2 TRROTKRBEDOER

Am = Grow? + am1w + ama, (m=0,1,2) (42)

—253—



buckling coefficient K

aspect ratio a

E-9-a o LEE bUEMZHFGOBE

T

20 4

101

buckling coefficient K

aspect ratio @

K-9-b MAEEEGOHSE

R-9 E#&EAMNERT 5856 ORERERITE S5 B0 L

TEEL, w%0<w <0.6&0.6<w<1D2DDHE
AT THEH L. 20RELTHOOEEREU
TR L, BUERITIC L 5 BERE EBFEARORER
—9IZRY. ZITC, AT = [w?w, 1T R4ETESE
Licb D ERUBRAERORY NVTHBN, Tk
HIRY MVEEDT.

O ML HFS Rt (b.c.:11)

(0< w <0.6)
K=U[ 2647 -0.3701 0.08865 | AT
—92.617 05672 —0.1124 (43)
| -1.015 —0.09901  4.022
(0.6< w <1)
K=U[-3251 5549 —1857]AT
2962 —4.455 1.549 (44)
| —0.1784 —~1.102  4.238
@ o BEE, bBHHEERE (b.c.:12)
(0< w <0.6)
K=U/[-03147 005573  0.05984 | AT
1.976  —0.005392 —0.08253 (45)
| —3.440  -0.09452  6.999
(0.6<w <1)
K=U[ -1858 3398 —1.329]A7T
2666 —4.083 1.943 (46)
| —0.3956 —1.862 7.128

@ o DPMTHE, bIEERYE (b.c.:21)

(0< w <0.6)
K=U/[-09290 05558 4576 | AT
3.548 —1.725 —2.556 (47)
—3.147 05133  4.777
(0.6<w <)
K=U[-2675 4236 2896]AT
5.653 —9.521 1.274 (48)
—1.767 1.495 3.822
OVLIFEERME (b.c.:22)
(0< w <0.6)
K=U[-2429 02062 2374 1AT
2.332 0.2804 0.2850 - (49)
—3.701 —0.4444 7.045
(0.6< w <1)
K=U/[-03343 1974 1508]AT
—0.5787 —1.946 1.280 (50)
1.128 —3.531 7.708

EfEEAMERZT RIS ONT O EMEHEZT 5
BOBALEED, bROBEREEDEN LD ERR
BEHBICKEREDH B &0 05, Fiz b LHEH
XETHLHR, BEMEETERE— NEEENE -
FDBEONTNBI LD, AFMIT EHAMERT SR
DHANRELIANT, 2EMHICERFBOMEI/NINC
EREN—RITBEATH 5.

—~254—



5. HFHIFERIZFEOBREENICLSHE
EDLHE

AMATRRUEREEZERD > L, FAEMIFEE
AMEZUEBED w=0, 7,=1 DBEE, HEIEI"H
LT EZT B EEA0 k=0, —#MEHTFOHEZT
ZREREEEDLTEY, FEEXMHLNEIINE
TIMMDOFREIC L > TERINTWLARER L OMT
FARBENRBLIENTFHEINS. LT, IITIR
HBOEMITRBIZENT, FEEND L CHERITIC
& o THRE BRI RET A & DR BB 17189

5.1 HWA2ORRRMGCHTIFRTEBRRERER

¥, —#SMSREcCOEERERERE LTI
T ERHER M UTREFEORER (5) 25 3
B, FOMOBEREFBECOVTHEAELENEITHS
DT, TITRA(14) OERTLTLAROFRICK
Y HSIskY, UTFIRT.

® o NEE, b DHMZREE (b.c.:12)

_ 0.03957  0.03086

K — + 39.61, (5la)
@ o NHHFR, bBEERE (b.c.:21)
K= 5'026 + 3022 +23.32, (51b)
44 [47
@ MHREEEA (b.c.:22)
k=22 2T 5910 (51c)
64 «

hooREADE, EfEIAVEEDERE (R (5la) kb
LT (5lc)) ITid, HHELL o DMK E {125 LIHTR
UEEBEE 525 2 E8KD ENS B HDSD.

5.2 BREHERECHTZEEREETRINDOEE
(1) FERTECAMEFTIZBLORERLY, %
BT RREICIRE LI (w=0, 7,=1)

® VLIBHSTR&M (b.c:11)
0.204 0.511

K= PR o + 24.10, (52&)
@ oBEE, bBBMZREMS (b.c:12)
oo o o T
a o
@ o BEHXR, bAEERE (b.c.21)
=207 O os03, (52¢)
o o
@ ILOREEEN (b.c.22)
K= 2110 | 1590 59 59 (524)
a o

(2) —HEHmTERIIBLOWERLY, LMK
RICIRRE U188 (k=0)

® WIBMHAH (b.c.11)

70 | T .
b.c.:22 eq. (5a) or (51)
60F V000000000 memee-- eq. (52) .
———= eq.(53)

4]
o
T

buckling coefficient K
B
o
i

30+ .
50439-2-"-1’-0-9-9-0-0—0-&9-9-0-0-0-0-9-0—9-9
20 . b.c.:11 B
O @@ numerical results
fob— e

1 2 3
aspect ratio &

K10 S RIETOREIEREERITE & & B B EEA O
927

K = 0.08578 _ 0.09491 + 23901,
« o

® oUEE, bBEHMZREE (b.c:12)

K= 0.02255 + 0.02332 +39.58,
" o

@ oMM, bOEESRME (b.c:21)

K= 5‘633 41288 23.59,
« @

@ VIEEEE (b.c.:22)
agg+§%§+%95 (53d)

BERFMICL T B O O0ORE LUR (5) 4 18y
5E, R o OMARERKE UM ORI R RS
DE DL L2 OROE I HANREHMIF, REHIFELA
¥, —HEMFICBNCGEWMERSZ, ERLEOKEE
BRLTWAIENGISB. -, E1,2IFAOEER
EDNZEERNTHLDELDIZEE TS, RERAITHERG
BUICRIBEALERDH LN ERIIE-TED, &
WEZEHOBEANL S EDLUTW S, B RERNT
E&ER (5a) H BT (51) BELU(52), (53) © 3 ARDL
BAER-10IRT. FIhE COBELRMSIC, W%
k&L, 2 VEHINTHHARENWEE, 20
EHRBOERFEVEBEHEEIRL LTSI L RN
BAING.

(53a)

(53b)

(53¢)

K=

6. FXELDELUHER

L ChETICHERIhERESEGSEENEERL
TEEY, WEINTWHHES JUERAEHOH
Bz L. £, BROUEMITIGTEEZRTS
BAICOVTOREENDY, FLOHM SR &EN
MCBEELTN I EER G- 1o

—255—



2. AEMITERAN, WA, ARZHAE
H, EMEEAMODZNENDERTELZI B4R
DWW TERERNE RO, BRSO BICH
—L, —RICHA LRI O OBEMIC S TEMIC
KATHD I EFHMERICHERE L. £, &EH
BEBRG, BREMICKT 5 ERREFEEZHS M
TBIENTET.

3. Hx OBAFET CHNTFRHEELRZIT 25E8ICO0
TOEEXNFEELEI - Tclcd, FHRTH ST
IRDBRELU. F72, REMTEAN, "kl
A2 38ah o rhehahisd 2R Eek%
W UIER WThOR L TEMICKEA
ETHERBEEZTHTES Z EEEALL.

7. HEHE

ZOEIBHEBAMOBFRE U TIREDFHER X
» NI REOREEERIC, £ 54 /P —ERK
LBHET /S5 LOARRENREL SND. DF D,
HET0/S LIOARERETHE, -V -2BF
IZY—nN—ava—Fizcas1L L, KEFEATAN
TF=yETurSLilEX, BREUCOEBRERE
EROBETRDBIEHTETHAS.

AHRTE, HhETOLARED X5 LMY &H
IKEWBEIZE, IR0 LS HBEArRL S4BT
HHEBEZDHMUTHRALTELR, S ELEEDOTD
ELXFHLWERTOAMBDZ BT~ 7 RHEEGFEH
EBEZONBTHAS.

SENH

1) TRZELE  HEHFEARSR, 10 E, 1986.

2) Ed. by CRC Japan: Handbook of Structural Stability,
Part 3, plates, Corona Pub. Co. LTD., 1971.

3) PR - AT - BE B4 OBRB JUHEREEHE—IC
ERUCHEEEROBEERBITE HikTYRrs,
Vol.39A, pp.105-114, 1993,

4) Bleich,F.: Buckling Strength of Metal Structures,
McGRAW-HILL., 1952.

5) GfE % SHEEEY, Do, 1985,

6) Chern,C. and A.Ostapenko: Ultimate strength of
plate girder under shear, Lehigh Univ. Fritz Eng. Lab.
Rep., 328.7, 1969.

T) B B SU— MI—F—BRROE AN ER RO
BT B —EK, LRFRRTHEL, $303 2, pp.15-
30, 1980.

8) & F:BRLE ¥ALKIFHE S.49.

9) Nakazawa,M., Iwakuma,T. and Kuranishi,S.: Elas-
tic buckling strength and post-buckling behavior of a
panel under unequal bending and shear, Structural

" Eng./Earthquake Eng., Proc. JSCE, Vol8, No.l,
pp.11s-20s, 1991.

10) Kitada,T., Nakai,H. and Furuta,T.: Ultimate strength
and interaction curve of stiffened plates subjected to
biaxial in-plane forces, Structural Eng./Earthquake
Eng., Proc. JSCE, Vol.8, No.3, pp.113s-122s, 1991.

11) BRA - 30 - FH: ZHEAE2I 3 - HEicgRIXh
FeEXERERIR O REHRICHT AT, HMETH¥RCE,
Vol.39A, pp.143-152, 1993.

(1994 £ 9 A 14 8 )

—256—



