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2 NACA ARR No. LAAOS

A combination of two direct stresses can arise in e
plate if the Poisson etfect —oduced by the application
of one direct stress is re..reined or partially recstrained
by members adjacent to the plate., If the individusl
stresses can be evalusted, the effect of the combination
should be considered in investigating the stability of the
plate,

The energy method is used to derive interaction
equations that define thlie critical combinetions of lonsi-~
tudinnl and transverse direct stress for isotreopic flat
rectangular plates with the following four cases of edpe
conditions:

a Case Long edges ] Sﬁz;t edges
o () Simﬁi&wéﬂggggééd Simply supported
(v) Simply supported Clamped
(c) C1lamped Simply supported
(a) Clamped Clamped

Charts based upon the intersction equations are presented
for these four cases,

The solution obtained for case (a) is exact, Tor
the othrr three ceses the s~lutions obtsined ere epproxi-
mrte and, as 1s cheracterizi’c of the energy method,
unconservative. Comparisons with known exact solutions
and lower-limit solutions indicate, however, thot the
errovs in the present results arc generelly csmall,

SYMBOLS
a length of pleote
b width of nlste (b<a)
B length-width retio (a/b)
t thickness of plate

A deflection normal to plene of plate
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A arbitrary deflection coefficient
bA longltudinal coordinate
Vi transverse coordinate
ol nurber of lonsltucdinal buckles
r number of transverse buckles
B elastic modulus of plate material
b Prisson's ratio for plate material
5t2
o flexural stiffness of nlate _——__—5—
\12(1-p=)
Ox longitucdinal cdirect stress, ncsitive for compres-
sian
GY transverse dlirect stress, nogitive for counnres-~
' sion
Ky ky dimenzionless stress coefficients
7 2
B et B bet
ky = 0x —5—; ky = Ty >
m=D v R D,

INTERACTION CHARTS

General Descrintion of Charts

The critical direct-stress combinations for the four
cases of edge restraint consicdsred in the present paper
are “defiaed ry the solid curves in the interactinn charts
of rfigures 2 to 5. Hach of the solid curves is a plot of
the critical value of ki against § for a ziven value
of ky. The parameters ky and ky are dimensionless
measures of the lonzitudinal and transverse direct stress,
respectively, and are defined by the formulas

bet

"D o

Ky = Ox
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s of lky, &y, and g from cguations (1), (2),
PﬁSHGCL‘XGlI, and thea to lncate on the apnro-

=nd (),
rriate chart (Jereni ng o>n toundary conditions) that point
wrich is defined by the calculated values of %x and g.

Tre valve »f w, =ssoclated with this point 1s the

critical vulue éf o [or the »nlate. If the actual

valie of v as calouluted from egquation (2) is higher

trnan tre critlical value, tne nlate is unstable for the

given leocadinz. Conversely, 1f the aciual value of ky
]

is lower value, the vlate is stable.

.
.

If c¢.. is known cnd 1t is reguired to find the cor-
rezaoncing critical value of Ty the critical value

of 4., 1z first cobtzlined as just described. The critical
value of Cy oun then be culculated from the formul

Na'p
O-v]r = ky “_:—' ( lL )
| bet

If O is krnown and it 1s required to find the critical
value of Uy o the plate, the values »f ky and §
are first obtalined from ejuatinng (2) and (%) and the
point omy”cbb)d\,n5 Lo these values is locuted on the
apnropriate caart.  he arcdinate of this puint ls the
critical value ¢f kx. The corresponding critical value
of  Cx can then be obtained from the formula

&

.

i

= (5)

ct

The uzre >0 the Interaction charts will generally
inv,lve interpnlation between &y-cu ves. The Corm of the
1n*““actl on egquations (A3) to (4l13), upon witdchi the charts
are Lased, indicates thabt Ilor a glven set of values of 3,

m, wnd n  the criticsl value of &y varies linearly
vith kx. Accordincly, linear intermolaticn may e used
slang any vertical line sesment between two adjacent
¢asned curves or between a dotted curve and an adjacent
dashed curve. Tt cun be shown, hawever, that linear
internolation batween two prints that lie on -pposite
sildes 2f a dasghicd 2r a dotted curve introduces & asnall
crror which tends to offset the error innerent in the

O
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TABLE 1
CRITICAL COMBINATIONS OF LONGITUDINAL AND TRANSVERSE DIRECT-STRESS COEFFICIENTS
FOR FLAT RECTANGULAR PLATES WITH ALL EDGES SIMPLY SUPPORTED
[Data for fig. 2]
ky
-3 -1 0 0.5 0.75 0.9 1.0 1.05

B kx B ky < ky [Y kx B ky Y ky B ky g ky
1.000 [#7.00{1.000 | 5.00 |1.000 [®4.00|1.000| 3.50}1.000] 3.25{1.000| 3.10|1.000{%.00| 1.000] 2.95
1.200] 6.22}1.100 Ls.zu 1.200} 4.13]1.189 |p3.41{1.200] 3.05{1.500 2.67]1.500]2.4L} 1.500} 2.33
1.414 |06 .00[1.189 B5.53 )1.41L |8, .50|2.500 | 3.57]|1.42L{P3.00[1.778 |b2.63]|2.000]2.25| 2.000] 2.05
1.600] 6.12{1.682 [PL,.83|1.600| L4.20{1.68283.77]|2.800] 3.12}f1.900| 2.64|3.000|2.11}3.000|1.66
1.732126.3%11.300| 5.21{1.800| L.oL{2.000] 3.50]2.000{83.25}2.515 |82.79|L.000|2.06| 4.000] 1.26
1.900] 6.10]1.500 | 4.90[2.000 %, .00|2.378P3.41)2.300] 3.09[2.700] 2.73|5.000}2.04}5.000] .79
2.1221P6.00[1.900 | L.91]2.300) L .08|2.700| 3.L46|2.600| 3.01{3.000| 2.67
2.300] 6.05|2.060 |%5.06(2.4L9 [8h.17]2.912]83.53]2.828(P3.00{3.300| 2.6l
2.45086.17|2.300| L..87|2.700| L.o4|3.300| 3.43]3.200| 2.03[3.557 |b2.63
2.600| 6.05/2.52% |PL.8%]3.000]bL.00{3.568|°3.41|3.463|23.08|3.800] 2.64
2.829%6.00|2.700 | 4.85]3.46L |aL.08|L.119]83 k7| L. 2L3|P3.00|L.200| 2.67
3.165|86.10{2.913 [84.95|L.000{°L.00[L.757 |3 .41|.8B99{®3.0L(L.355]|82.68
3,536 |96.00{3.100| 4.86]L.L72]8L.05 5.000] 2.6L
3.87% {86.07{3.36L |PL.83[5.000]P4.00
L.2L3 [P6.00] 3.761 |84.90
L.583 |86.05] L.205 |°,.83

l4.606 {8L.87
5.046 bl .83
ky
1.1 1.2 1.3 1.5 3 L

B kx g kx [} kx g kx B kx B kx <] kx
1.000 ]2.90{ 1.000} 2.80} 1.000| 2.70} 1.000{ 2.50 | 1.000 | 2.00 | 1.000| 1.00 | 1.000
1.200 | 2.55) 1.500| 1.99 }1.500} 1.77| 1.500| 1.32 [ 1.500 .19 | 1.250] -. 1.200 | -1.62
1.500 | 2.22} 2.000{ 1.L45] 2.000 1.08 2.000| .25 |2.000|-1.75]1.500(-2.05 | 1.500 | -L.30
2.000 | 1.85{ 2.500] .91} 2.500 2 z.ooo -2.39 | 2.500 | -4.09 | 1.750(~3.80
2.500 | 1.53| 3.000( .31[ 3.000| -.59} L4.000|-5.9 2.000(-5.7%

.000 | 1.21] 2.500) -.36] 3.500 | -1.5

,000 | .46) L.0oo|-1.1Lf L.000 | -2.7
5.000 | -.L6| L.500]-2.00]) L.500 | -L.02

aCusp, indicating change in the number of
buinimum point of a scallop.

longitudinal buckles.
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NACA ARR No. L6AOS

TABLE 2

CRITICAL COMBINATIONS OF LONGITUDINAL AND TRANSVERSE DIRECT-STRESS
COEFFICIENTS FOR FLAT RECTANGULAR PLATES WITH LONG EDGES
SIMPLY SUPPORTED AND SHORT EDGES CLAMPED

[Data for r1g. 3 ]

. ky
-10 -5 -2 -1 0 0.5 0.8
|3 kx p kx B kx p kx p kx ‘3 ‘(x b k)l
1.390{910.50]{1.062 }%10.66{1.000 | 8.25 {1.000} 7.50(1.000 6.75{1.0001 6.37{1.000| 6.15
1.489|210.58[1.500| 8.3L4|1.155 g, 00 1.100] 7.12]1.200| 5.86]1.200| 5.32}1.200| L.99
1.800] 9.76}1.617| P8.27(1.263 [88.10 [1.278 b6.90}1.520[°5.461.500f L.62[1.500) L.11
1.6875] ®9.7311.732| 88.33[1.500 6.99 |1.398 [86.98]1.662]85.52 1.807|PL.45(1.700| 3.82
1.994| 89.79}2.000} 7.80}1.700] 6.57 J1.500 6.2512.000] L.B5([1.977{84k.49]2.000]| 3.60
2.200] 9.h2lz.182] ®7.71]1.923 [°6.43 [1.900] 5.71]2.300 L.61]2.3c0| L.08|2.272]P3.95
2.380] ©g.33]|2.320| 87.75]|2.060 6.4 [2.128 |P5.62}2.530 bl .5612.700] 3.B5]2.486]43.57
2.523| 89.38]2.500| 7.53)2.200] 6.26}2.279 a5,.65t2.711/84.56 |3.005 |P3.81(3.000] 3.27
2.700| 9.18]2.7691®7.41]2.400| 6.09 |2.600] 5.36[3.000} L.41|3.223 a3 833,500 3.16
2.898| bg.11}2.936] a7.45{2.595 [P6 .ok f2.8721P5.30]3.4151PL .35 3.700 3.68|3.76L1°%.14
3061} 89.15[3.372 | P7.25{2.760 |86.07 [3.05L [85.32|3.632 a),.35],.061103.65|,.053{83.15
3.425] ©8.97{3.561 | 87.28|3.000 | 5.89 {5.6146 [P5.12{L.335 [PL.21|L;.319 83 _661L.500] 3.08
3.603| 89.01[3.985 | ©7.15}3.290 [P5.83 |3.86L (85,14} L.596(8L.2215.155 b3 5615.107{03.04
3.957| ©8.69(4.193 | #7.18(3.L92 [a5.85 [ .38 [05.03]5.27E [oL. 1L
L.147] a8.92L.60kL | P7.09{k.010 [°5.71 |4 .688 |85.05
L.L92] ve.83]L.825 ) a7.11]L.236 [85.73 [5.2LL {PL.97
L.693| a8.86(5.228 ] b7.0L|L.739 [P5.6L
5.460 | 87.06]L.966 [85.66
5.475 [°5.60
ky
1 1.1 1.3 1.5 2 3 L
B Ky B kx p kx P ky (7 Ky b Ky b Kx
1.000 [6.00 [1.000 |[5.92}1.000] 5.7711.000 3.62 1.000 z.as 1.000] L.5 [1.000] 3.7¢2
1,100 {5.30 [1.100 [5.21 | 1.100] 5.03|1.100 | L.85]1.100} L.4Of1.500} .2151.100 2.50
1.200 3.78 1.200 3.67 1.200 E.hf 1.200 | 4. 1.200| 3.70(2.000)-3.41 [1.200 | 1.29
1.200 k.36 |1.400 13.85 ]1.300 5.9§ 1.300 | 3.73 |1.400 | 2.53|2.390]-5.75 |1.300] .36
1.500 {3.78 {1.600 [3.37 | 1.400} 3.60(1.400 | 3.30]1.500} 2.02 1.%00 -.563
1.750 |%.30 |1.800 }2.99 [ 1.500} 3.27|1.500 | 2.93 1.6001 1.55 1.600 |-2.57
2.000 |%.00 }2.000 |2.70 [ 1.600| 2.99{1.600{ 2.59 2.800 .66 1.700 {-3.56
2.500 |2.6l [2.300 |2.36 | 1.700] 2.73}1.700 | 2.27[2.000 -.19
000 |2.4L 2.500 |2.16 | 1.800) 2.47]1.800 1.22 2.2001(-1.05
.000 [2.25 [3.000 |1.73{2.000] 2.03{2.000 | 1.4 2.hou|-1.92
5,000 |2.16 ?.500 1.35 | 2.2004 1.65}2.200| .90{2.9500(-2.58
1.000 .97 | 2.500] 1.13}2.400 [ .39]2.600 -a.éu
L,.500 57 1 3.000| .26[2.700| -.3715.000 -4.50
5.000 15 i.soo -.6L[3.000 |-1.17
.000]-1.62|3.400 |-2.30
4.500]-2.71]%.800 |-3.53

long!ltudinal buékles.

Q
o]

4cusp, 1ndicating change in number
bpMinimum point of a scallop.
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NACA ARR No. L6AOS

TABLE 3
CRITICAL COMBINATIONS OF LONGITUDINAL AND TRANSVERSE DIRECT-STRESS COEFFICIENTS FOR FLAT
RECTANGULAR PLATES WITH LONG EDGES CLAMPED AND SHORT EDGES SIMPLY SUPPORTED
[Data for fig. h]

ky
-5 -2 0 1 2 3 3.5
[ ky B ky B ky B Ky B Ky P ky [ Ky
1.090(%9.21|1.000| 8.38]1.000{ 7.76}1.000] 7.38]1.000] 6.14 |1.000 L.901.056 |bl.27
1.235|%9.7811.100( €.08]1.100) 7.34)1.006 |%7 .42 1.107|26.56 [1.100] 5.02{1.300{ L .38
1.635|P9.21(1.20L]%8.00(1.200} 7.11}1.100} 6.92|1.200| 6.21 |r.200] 5.22]1.L00] L.L8
1.8881a9.L8(1.300] 8.0641.328]07.01]1.200| 6.66{1.300} 5.97 [1.295]85.46]1.530 |a).¢5
2.180)%9.21]1.400} 8.25|2.500} 7.15}1.423 [*6.43 {1.4oo] 5.82 J1.400] 5.21 1.700| L.4h
2.L37(=29.38|1.474 (a8 .4601.627 |a7.39[1.600] 6.54|1.566]P5.7L j1.500] 5.06 |1.900 4.31
2.600| 9.24]1.600| 8.16[1.800| 7.21]1.743 |»6.76(1.800] 5.87 J1.700] L.89|2.115 Pl .27
2.725]99.21}1.806 [8.00(1.992{07.01]1.900] 6.54{1.918}46.01 [1.832{by.86)2.500) L .35
2.985|89.3312.089|88.23)2.200| 7.10]2.135 {v6.43 |2.100] 5.82 |2.100 L.95]2.630 [8L.39
3.270(®9.2112.200| £.09)2.301(87.2002.400) 6.54]2.349]P5.74 2. 24l }85.06 |2.900 | L.30
3.531|89.29)2.408 |P8.00]2.500 | 7.05|2.465 |86.59 |2.600] 5.81 [2.500] L.903.173 b,.27
3.81L|v9.21]2.692(88.1L)2.657 [P7.01]|2.700 | 6.L5]2.712]%5.88 2. 748, .86 |3.600 | 4 .32
Li.o78}a9.27(3.010(%8.00)2.970 {87 .13}2.8L6 [P6.43 [3.132]b5.74 B .oo0 (8L .90 |3.685 [e, 3L,
L.360{bg.2113.297 |88.09]3.321 }b7.01|3.182 |#6.53 {3.501|a5.82 [5.173 |0k .96 |..231 Joi, . 27
.62k 189.2613.611|58.0013,637 |27.09}3.558 [06.43 |3.915|v5.7L B .663 |l .86 |5.288 fol, .27
L.g05]b9.21]3.901/88.073.985 |b7.01{3.897 [26.50 {4.288 }85.80 §,.096 b} .92
5.17029.25]4.213 |b8.00|L.305 |a7.07 |4 270 [P6.43 |L.698 {PS.7L K .579 |e, .86
5.450]b9.21 (450 (88.05 {i.649 [P7.01]L.612 [26.48 |5.07L 125.78 [5.017 {PL.90
4.816b8.00{4.970 |a7.05{L.981 [P6.43
5.108 |88.0L|5.313 [v7.01]5.32 |[86.47
ky
3.8 L.o 4.1 k.2 L.s 5 6
[ kx p kx B kx p kx &4 kx B kx [ Ky
1.000f 3.91]1.000| 3.66(1.000 ] 3.53|1.000 3.&0 1.000| 3.00 f1.000 2.gg 1.000] 1.00
1.200f 3.7411.250] 3.31f1.250 | 3.10|1.250| 2.891.100| 2.68 |1.100] 1.88 L.100| .26
1.392|®23.70(1.500| 3.121}1.500 | 2.81}1.500 2.31 1.250} 2.27 1.250( 1.23 [1.250 -.85
1.§oo 3.70(2.000( 2.9112.000 | 2.38{2.000| 1.B9(1.500] 1.61 h.500] .11 [1.500}-2.89
1.600 5.5& z.ooo 2.7812.500 | 1.99]2.500} 1.16{1.800} .81 ]1.600 -.35
1.800{ 3.8L [k.o00] 2.733.000 | 1.58}3.000} .38]2.000} .25 fe.000{-2.041
1.945(a3 .94 15.000} 2.70]3.500 | 1.11 ﬁ.soo -.5212.200} -.359
2.000 3.81 .000 | .59}L.000[-1.5L|2.500}-1.33
2.200| 3.81 Lk.500 ] .01§5.000(-3.96]3.000}-3.22
2.300f 3.77 5.000 | -.62
2.500| 3.72
2.700| 3.70
2.7841P3,70
2.900( 3.70
3.100| 3.72
3.200{ 3.74
3.408|82.78
L.176[®3.70
li.820183 7}
5.568{03.70

8Cusp, indicating change 1n number of longitudinal buckles.
PM{nimum point of a scullop.
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21 NACA ARR No. L6AOS
TABLE 4
CRITICAL COMBINATIONS OF LONGITUDINAL AND TRANSVERSE DIRECT-STRESS COEFFICIENTS
FOR FLAT RECTANGULAR PLATES WITH ALL EDGES CLAMPED
[Dati for fig. S ]
ky
-10 -5 -1 ) 1 2 z
g kx ) kx g kx p ky B Ky [ Ky B Ky
1.237{P13.21|1.200] 11.4L}1.045]811.38 1.009 Je10.23]1.000{ 9.40]1.000] 8.47]1.000} 7.54
1.325(813.31]1.379]%11.1011.200} 10.01]1.103 [#10.47(1.081] 9.32]1.190(|b8.13]|1.200] 6.79
1.669|P12.25]1.477 |811.19)1.Lko0 .16]1.200} 9.65[1.183)89.,0]1.301(88.25]|1.392}b6.61
1.775(412.32|1.600] 10.70]1.592| P8.95/1.500) B.LL|1.400] 8.19]1.500| 7.32]1.522]a6.68
2.000| 11.80]1.861%10.%3]1.706] 89.01]1.680| b8.28|1.700] 7.57|1.800) 6.73|1.800} 5.93
2.118 |P11.7L[1.979}810.35}1.900f] 8.55}1.801} @8.3L}1.801}P7.54|1.981|b6.66|2.100} 5.59
2.2L61a11.80(2.100| 10.13§2.148] ©8.37}2.000f 7.93)1.929]87.58|2.123(|%6.70{2.318|P5.53
2.400} 11.55]2.362| Pg.92]2.285] a8.41}2.268 | b7.76]2.200] 7.18]2.400} 6.37{2.483 |45.56
2.579}b11.46]2.50L } 89.97[2.500| 8.15|2.L12} a7.81{2.430|b7.08 |2.67L|P6.28]2.800] 5.33
2.724}811.5112.700] 9.75}2.727| P8.06}2.600| 7.59]2.58L)87.12|2.8LL|%6.31]|3.128 |b5.26
2.800| 11.4112.876| P9.69]2.892| #8.10{2.889] b7.4912.800] 6.93|3.000] 6.19]3.327la5.281
3.048|b11.29f3.038( a9.7L|2.321]| ©7.89{3.052| 87.52|3.08L|%6.8L|3.2390P6.08]3.600| 5.16
3.206[211.33}3.399 | bg.56[3.507| a7.92{2.506 | ©7.34]3.271|86.87 |3.599 |86.11]3.971 {p5.11
3.521fP11.18[3.576| 89.5913.924f b7.79}3.700| 87.37(3.756|26.71 {4.133 Ib5.97|L.210|85.13
3.691a11.22]5.927 | 9.47|L.129] 87.824.143 | P7.25|3.967|26.7L [4.366 [85.99]L4.835 {b5.03
3.979 b11.11]L.116 89.50(L .53 b7.721,.358 | 7.27(L.L38]v6.63 |,.883 {b5.91]5.107 [85.05
L.or7éja1r.alf L.459 ®9.41L.752] #7.7514.785 P7.19]L.669]86.65 [5.138 {a5.93|5.71L [oL.96
L.657 | #9.Lk{5.148] P7.6815.016] #7.21]5.127{P6.58 [5.6L2]°5.87
S.2771 87.70]5.434 ] ®7.15
ky
3.5 3.8 L.o L.2 L.5 5 6
p kx B kx p kx ﬁ kx ﬁ kx a kx " kx
1.000 | 7.08|1.000 | 6.80}1.000] 6.61 {1.000 | 6.43]1.000| 6.15{1.000 .68]1.0001 L.66
1.%200 | 5.86}1.100 | 6.13}1.100} 5.95 §1.100 | 5.72}1.100} 5.38{1.100 .Bol1.100f 2.2,
1.607 |bs.s8}1.200 | 5.72§1.200) 5.45 }1.200 | 5.18|1.200( L.78]1.200{ L.00|1.200} 2.28
1.757 [85.63]1.300 | 5.39{1.300 z.og 1.300 u.ge 1.300] 4.2001.300] 3.30]1.300] 1.38
2.000 1711 Loo .13 1.Loo| .78 J2.000 | 2.8 ]1.500] 3.30]1.500{ 2.09{1.400| .53
2.300 2.87 1.500 2.9 1.5001% L.51 }3.000 | 1.19]1.700] 2.56]1.700 | .98|1.500| -.33
2.675 [bL.77)2.000 | 4.56}1.7004 L.10 fL.o00 | -.51}2.000] 1.55{2.000| -.60}1.600}-1.13
2.866 ul.79]2.250 8&.2& 2.000 | 3.70 | 5.000 |-2.54}2.200| .92{2.100 }-1.13]2.000 }|-L4.90
2,200 | L.6312.300 | L.[Bl2.500] 3.33 2.500| -.03
3,611 |bly.56}2.700 | L.23|3.000] 2.13 3.000}-1.71
z.8L1 |al.58]3.128 |bL.15]3.500| 3.00
L.200 | L.L9|3.351 |al.17]L.000]| 2.92
L.s83 [bL.45]3.800 | L.oL}L.500] 2.87
L.859 |el . 47|4k.221 |B4.00}5.000| 2.83
5.581 [bL.39|L.490 |aL.02
L.800 | 3.96
5.359 |b3.92 |

8Cusp, indicating change in

the number of longitudinal buckles.

DMinimum point of a scallop.

NATIONAL ADVISORY
COMMITTEE FOR AERONAUTICS




NACA ARR No. L6AOS5

TA.

BLE 5

COMPARISONS OF RESULTS OF PRESENT INVESTIGATION WITH EXACT SQLUTIONS

22

Case (b): long edges simply supported, short edges clamped
ky = 0 ky = 0
I(y kx
8 Rxact solution | Present ;olution Percent difference g act ;c):lution Pruenthaolution Percent difference
(2 (4)
11 7.69 7.76 0.9 1.0 6gt 6.%2 0.1
1 1.2 5. 5. .3
3 6.34 6.39 -8 1.2 5.&2 5.31 11
1 1. 5.3, 5..8 2.6
11: L.66 L.69 .6 1.7 5.33 5.4 1.9
3 6 " 2:38 5% o2
7 313 3.5 ’ 2.0 g&;g Eer 0
2 2. . .5 .9
15 2.5, 2.56 .8 2.35 h'ﬁo “'Ro o
2 1.92 1.94 1.0 3.0 L. L. 0
25 1.51 1.53 1.3
Case {c): long edges clamped, short edgea simply supported
kx = 0 ky = 0
ky Ky
6 Exact solution| Present solutlon | Percent differencsi g act Zolution Present solution |Percent difference
(3)
L 6.74 6.75 0.1 1.2 7.22 ;.76 0.9
1 1. 7 .11 7
lh 559 5.59 0 1.2 7.go 7.04 .6
2 1. 7.31 7.%3 .z
15 k.62 L.82 0 1.8 7.06 7.11 .6
2.0 6.98 7.01 2
2.1 7.00 7.04
3.0 7.05 7.11 -9
Case (d): all edges clamped
ky = 0 ky =0
ky Ky
p Exact solution P"°5°‘(‘§03°1““°n [Percent aifferencel 3’“‘0%83)01““0" Presex(ltiliolution percent difference
L 10.07(? 10.33 2.6 1.0 10.07 10.33 2.6
I 6.56(8) 6,62 . 1.25 .2 3L 1.0
13 ’ (9) ’ 1.50 352 BBL 1.3
2 4.8k 4.86 4 1.75 8.11 8.31 2.2
2.0 7.88 7.93 .
2.5 7.57 7.69 1.6
3.0 .37 7.51 1.9
;Rorennca 1, p. 345. ?{Fig. 6 of reference 2.
Val e =1 b = 23
Tl fmm‘:;g“ on ?ﬂ)“ii”%n (“Z’Jil'fh n=2; From squation (43).

3Reference 1, p. 36l.

rom equations (A5) and (A6).

SFrom equation (A8) with m = 1.

Reference 3.
SLower lmit, reference .
From equation {all).
Uprom equations (A12) and (A13).
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m = number of longifudinal buckles
n= number of hansverse  huckles
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Fiqure 3.~ Critical combinations of longitudiral and fransverse
direct-stress  coetficients for tlat rectanquiar plates with
long edges simply  supported and  <hort edges  clamped.
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Figure 6.~ Comparisons of present solufions with

lower limits.
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