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UNIFIED ANALYTICAL METHOD OF LINEAR BUCKLING STRENGTH
OF ELASTIC RECTANGULAR PLATE
UNDER VARIOUS TYPE OF LOADING AND BOUNDARY CONDITIONS
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A unified method to calculate the elastic buckling load of an elastic rectangular
plate subjected to a variety of loading under various boundary conditions is de-
veloped. By using the shape function derived from the free vibration of beams,
the common function with orthogonally two directions becomes available and
makes possible to simplify the method of analysis of the plate buckling problems.
Quite excellent agreement of numerical results with analytical ones and the wide-
applicability are confirmed through the several numerical simulations. From the
numerical examples, it is shown that the bending strength mainly depends on the
rigidity of compressive edges, on the other hand, the shear strength is affected by
the all surrounding edges of a panel even under the combined loading of bending
and shear. This oftén causes the change of loading parameter which expresses the
most critical state.
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(4) 2upylF

B, B-8l% o,y ZHAEERIT (0 = ay = 20,7 = 7y = 1.0,0 = 0.0 ) 3F1F53, Wb 3 TH
TR T 2ETORKEATH LA, b1l BIW be:22 DBEREMLI T 2EBEBE £ EBEL TV
L, Zor—XTIEAEARACYANEHIERE Y, 2 ¥ y FRAOBTISEHDON « D3F X—5 % 0.5,1.0
D2EEIC B3 A, EEREIREL o oD EL -7, RBNEHEZBSHERE 2T 52 0 BN
oot 37, -9 RTEBE-FTIX bc:220k=052 1.0 DB RLZE—Fru3sly
HEH L NI,
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4.

2)

3)

1)

FeOBLURR

Y OBHRBEL VRSN ZENBRIL, ROoBMBERFFEOBEITAXLHR L IIZ LR WY, 0
OBRFMHILZ2 0 SEATE TSI W ARITRE W, ZoBBIESRY L (OB R
THIXILLY, M nBRBLUCHEREZHE— RSB RTEL MHERR OB EERN L2 R L 7.
F—oZUEEEEATMICEL TAWS 2 2tk DR ML MERE X 1, T-BITRE ORI
WO RY L SENBERS YT, REFEFBERTH I 2 W IHFRSTFERE TS,

BREZVIAWEEZEIELTEBAIINLTY, by, oRARBIIYALYOBE b5 TEALTRELR
F+2 2 HBEMCRILA, LAL, YANZZIZ2BAILIIRBH AKX L2, B2 WIBRE
VR ROBEEE- FEBRRT IR TRENIKRELLL DAY, TNETERD by, PRBEr L5, %
Hif, MARADBEIREANNEZZITZRICEWT, WENRI X—F BIUVBRESES2ELT 28B40
LT, BEOBR BEE LR, AREREI I CBECERTE A2 #REL /-,

BT 2ROEEREICIIT OERIOBERESEL, YAMICL2BEI320NIL T oOBERESLES
KEBEETS, Zoflz LT, ZEHITEL VAN EZZI SR TR, EREOBRAKMEI L 3HWEN
REVEBESHIT L) 3 FREHT 0L, ERIDOBREMFICL ZHRIVPXOBE, TSP ) Sl
FOEFEEMOBEREEEZ 222255, L-7, HRAKHEORBBE L2 LV FRICBET 22 228
HEEILETHEELEWRERO,

BoOREMN L TR o BERESFE SRR L A, BEREIL SR VRBEORMN e - T, K
BNRFHCESHR L 2T 520 3B Ml 5 /2,

il T BRTER & OBUELER
B -4,5,127 L BEERE OBV E Y RO KR 2 FE T ORISR, KEfz LT, BRLERHD
—ONEEY NI THD, BERD (5) 1k bnp =5 TORRYVWIEK®RTH S,

> -3 ST L—BEHFAEH ; a, =10, b.c.:11

WEk o | 04 06 075 08 10 15
2y 3 15.1 9.7 8.4 8.1 7.8 8.4
BE# (5) | 15.151 9.743 8.368 8.132 7.812 8.368
BB (7) | 15152 9.744 8.368 8132 7.812 8.368

®-4 FHITBLUREBFEEN o, =2/3, bl

WL o 0.4 0.6 075 0.8 1.0 1.5
WY 10.8 71 7.1 6.0 5.8 6.1
WAEM (5) | 12.237 7.598  6.448 6.250 5.964 6.448
WAEW (7) | 12.239  7.599 6.449 6.251 5.965 6.449

®-5 FhFBLU—BMARAGN ; o, =10, bec.:12

HEBRIL o 0.4 0.5 0.6 0.65 0.7 0.8 0.9 1.0 1.2 1.4
2743 17.7 14.7 13.7 13.6 13.7 14.3 15.4 14.7 13.7 13.7
WAEE (5) | 17.684 14.720 13.660 13.550 13.640 14.284 15.404 14.720 13.660 13.640
BERE (6) | 17.681 14.720 13.659 13.549 13.640 14.284 15403 14.720 13.659 13.640
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#= -6 #MihT; o, =20, bl

RERRIL o 0.3 0.4 0.5 0.6 0.67 0.8 0.9 1.0 1.2 1.5
22784 37.4 29.1 25.5 24.1 23.9 24.4 25.6 25.5 24.1 24.1
BER (5) | 37462  29.101 25.529 24122 23.881 24.470 25.577 25529 24.122 24.122

B (6) | 37.452 29.099 25528 24122 23.881 24.470 25576 25528 24.122 24.112

#F—7 BT a; =20, beo12

MEBREE o 0.3 0.35 0.4 0.47 0.5 0.6 0.7 0.8 1.0 1.2 1.5
BT 47.3 43.0 40.7 39.6 39.7 41.8 43.0 40.7 39.7 40.7 39.7
BUBR (5) | 47.332 42974  40.682  39.634 39.733  41.761 42.974 40.682 39.733 40.682 39.733

AR (6) | 47.211 42.894 40.626 39.597 39.701 41.741 42.894 40.626 39.701 40.626 39.701

F#=—8 P AW, b.c.old

REBALL o 0.3 0.5 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0 2.5 3.0
. 2753 63.3 25.4 18.8 12.3 9.3 8.1 7.4 7.0 6.8 6.6 6.3 6.1
Wit (5) | 64.456 26.243 18985 12.159 9.343 7.999 7.301 6.920 6.701 6.561 6.070 5.863

HUESE (7) | 64.349  26.198 18.958 12.142 9.329 7.988 7.291 6.911 6.692 6.549 6.042 5.847

-9 MYAW, bco12

REBRLL o 0.33 0.4 0.5 0.67 1.0 1.5 2.0 2.5 3.0
iR 55.53  40.00  26.80  17.50  12.28  11.12  10.21 981  9.61
BER (5) | 54.594 39.640 26.893 17.527 12.594 10.841 10.049 9.695 9.609
WAERE (6) | 54.3T1 39.473 26.884 17.513 12.585 10.799 10.022 9.686 9.500

# 10 #E AW, b.c.:13

HESELE o 1.0 1.11 1.25 1.5 2.0 3.0

203, 10.98 1038  9.85 931 843 796
it (5) | 10729  10.040 9.492 8.973 8.133 7.595
HAE® (6) | 10723 10.035 9.488 8.964 8.099 7.588

#-11 ME AW, b.c.o22

HEREEL o 0.4 0.5 0.67 1.0 1.5 2.0 2.5

278, 2 67.81 43.84  25.65 14.58 11.40 10.96  10.85
WAE® (5) | 61.735 41.175  25.604 14.668 11.476 10.294 9.878
BB (6) | 61.696 41.013 25.592 14.661 11.465 10.253 9.871
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