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Note, Publication of this paper has been del-
ayed for several reasons. The work was essen-
tially carried out in 1961 /62 at the Massachus-
etts Institute of Technology. The author is in-
debted to Professor E. Reissner for numerous
veneficial discussions. Calculations ware car-
ried out at M.1.T. Computation Center and res-
ults for the clamped edge shell were presented
at the NASA Symposium on Instability of
Shell Structures, October 1962 (see NASA
Techn, Note D-1510. pp.481-490, 1962). At this
sympostum, Prof. Budiansky communicated to
the author work on the same problem, which
had been performed independently by Huang.
In view of some disagreements of the numeri-
cal results, publication was delayed in order to
re-examine the numerical procedure and res-
ults. Unfortunately, a hidden error was found
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in one of the subroutines used by the machine
program, whose discovery is a story of its
own! Therefore, the corrected numerical res-
ults for the buckling loads contained in Fig.3
below are different from those announced in
the NASA Technical Note; they do indeed
agree closely with those of Huang as shown in
Table 6.

CASE €

S = SYMMETRIC THEORY(20] )
A=z ASYMMETRIC THEORY |

T
23 1965

E WHH3 =FdA
Anes A9n, 1% Weinitschke
LA

ANA AbtA] A

a9 33 e
9 ARE ZMHE BE AP
= At

IF B2 AFztse] os) 59 49 B2
A7 Aslo] sto, 309ddo] A AFE
o]Ea Mol gt gkt Aol 9 gheo] xole
-8 FAA @2 doH, A KAZ do}
ot 28y} Weinitschke 9} Huange] 5813
de] HZatFol #S oloprle, AFEH 3
s s o] BHFE o] e A, A3 ke
TR e ALY ool FAsE B A}
FEAA F8% THE o Aok FREA 9
AFRE o]gdte B IdFR 2 NEAES
Weinitschke ¢} Huang®] AL dojx:= <ty
ot}

A3el ato Mol FAAEL, AFHHL A

26 FARZES MO M2 (1996, 6)

£33t oS3 gol 4dAly HFew FEE
Sl

-2 g

— M3

— A4t

—ola} - 3y

ol #HAAM dojd F Ae 2L7FE AA

371 A e b 22 3dAle HAol Ha
stA €t

—ndol HA

— A o HA

—Z2aP e HAA

4GA 9] AAZF WA sk, 2aA3
2. 2435, A8 1A 228y
st 3R dg Tt = Aol Add

= 43pde nA|d 1 HE 258
statar, o AAE R R e
B, T AL o] AS - B EEre 2 A
3t2 ®do| vasem, XA At s
Ao, AdurAe A2 S £33 2= 9l A} g
U ol AS, Sstndle v A8 A e Ao
Aoz FHE T, Mg o g gt 53
Aol g F--olct,

MPoIA, AAAHEL Rl A7t F7ho]
A% W E YA L A% o AR oz
g@stm, FA S 27 A ANRL L 3
£ Aol ol AL AT W el
4G, +94, 234 Fol BE I shelo
shul, ol atstel e} Famael PHH gAe

W slo] F ol shedof g},
Astoldt, Mo oizl Aol AHE
= 3E A9 Ang W4ske ol of B
Yo Az, stetviee] 2o we} tiFw
g A,

ola - 4ol g, Al Eelolae] AR Fatod,
A thatol e ol 2l B, A4 59 A
ot Zolth E 234e WAL A2 olux|
2 A7 6y pAS 2,



eate By 93, 2 ez, Adex),
22t B AFFRE FEY 5 Uk ol
Hrtetn HA3sE7] Ydslixe 39A 9
g g s},

3gdAe] AAF uA mdeo HAYol, Fin
do] d4E tRE F AE=EXE AFsE Ao
o Asbde AL Fxudd didd wEn
e g 7 des QuIAEANE gA s
= Aoy, maade] AL dag)Fo] 83
A5 8le718 FAE Aot}

HZEHQA X oxte 99 3vAe AR A
FHE A FA o)1, o]& HAs)sl7] fla)] A
e 2 HA dAA FES ddn Fajo) dg
3t} Weinitschke9] Z2d F42 T2y 9]
AR dAC A 2Feln, RETHA] A=
Zoll @) ol&s Mol % gz AP 2% g
o] & Aole mndo] HAF A AR &
Aol A o] @ F7F w4 € Holet Ayzhd,

o}F9] z+ PN} 74 ARG A=A &
ALY Ade 2o AHHeE HurE F YA
He, A#Ao] & ANES 2oH zdA 9]
Aol disf Bt kAol HHEAH sjdo] 7}
534 "t

o to &
o 2 o
o o

44 o

AFEE ol &3t Aol nHE3ld o5d, X
Algdeld v FAAEL A3 #HEH(doing
science in the third mode)o & WA 331 )},
Al1e] Bl ¥ =g}, A29] el o] &1 stwt
A, HldE Al =Aog A3 et A}
Az

S o 7T EUYE BME Sot01 = Mi32 natoilel

2 WA A39) B8 Aot 9W 25, 8
Behe we 4FH 29 ol AYYS Azt
7] sl 58 A9 FRAP BAC B @
A% At olo] tgshs AP A4l

B A 89X AFFHA
TAZ, B2 AFAECd o8 d¢H &
A% Ak ste] A g
Ageldt H& A 7lAx Yot 2y gl
A 9133t Weinitschke$} Huang®] A& 3 gtol,
QIZte] R Aolzt & 4 e AP ee] nES
Ydojr s gk Aoju),

o]&3 47}l Kaplang] & #& g ¢&, o
58 AT 33 A oA b el 2 oo
g geth

“Never believe a new numerical result until
it has been obtained by two independent met-
hods” '

iy

o

L

1. H. J. Weinitschke, “Asymmetric Buckling of
Clamped Shallow Spherical Shell,” NASA
TND-1510, 1962, 481-490.

2. N. C. Huang, “Unsymmetrical Buckling of
Thin Shallow Spherical Shells,” J. Appl.
Mech., 31, 1964, 447-457.

3. H. J. Weinitschke, “On Asymmetric Buckling
of Shallow Spherical Shells,” J. Math. Phys.,
44, 1965, 141-163.

4. EERE—, “BEoNBrLToREIILL-3
a>,” BABWEEE, 96, 1993, 112-115.

5 &BE RTEBEHOBHLECCNT IHRE, ®
WAH M- ATER L, 1990.

MARE DS Mo M5 19%.6) 27



