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“ A geonetrically nonlinear analysis of the curved shell
considering large displacenents and large rotation increments "
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Abstract

This paper presents a geometrically nonlinear behaviors of shell

problems by using the three-dimensional curved shell element,

which

includs large displacements and large rotations.

The standard formulation of the geometrically nonlinearity is

restricted to the assumption of infinitesmal rotation increments. This

standard formulation for the displacement function is numerically

improved by considering the second order expansions of Tayler series.

The nonlinear behaviors of the single and double curved shells are

compared with the other results,
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4.1 the hinged-end cylindrical shell
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Table 1. Load-deflection characteristics
of hinged-end cylindrical shell,
Case : Present approach(1.0KN) { t = 12.7 =a )
. No. oF
uOTAL LOAD(KN)  DISP. (CENTER) DISP. (SIDE) ITERATION
0, 864700E+00 -0. 244346E+01 -0, 536344E+00 3
0. 156810E+01 -0.511630E+01 ~0. 134563E+01 3
0. 204180E+0]1 -0.789127€+01 ~0,259172E+QL 3
0. 222680E+01 -0. 109945E+02 -0, 488005E+01 4
0, 218880E+01 -0. 119495E+02 -0, 591446E+01 2
0.123330E+0} -0.158351E+02 -0, 136714E+02 3
0. 960300E+00 ~0,165523E+02 <0, 155911E+02 2
0. 543000E+00 ~0. 184870E+02 ~0.193386E+02 3
0. 671700E+00 -0. 216902E+02 -0, 224908E+02 3
0. 122820E+01 -0, 242779E+02 -0, 239280E+02 2
0. 205120E+01 ~0. 266800E+02 ~0, 248689E+02 2
0. 309250E+01 -0, 289398E+02 -0, 255606E+02 2
0. 433%40E+01 -0.310998E+02 ~0.261159E+02 2
TOTAL ITERATION 32
Case : K S.Sucrana (ref,14]
r_‘ NO. OF
TOTAL LOAD{KN)  DISP. (CENTER) DISP, (SIDE) ITERATION
Q, 8859 -2.5 -0,5408 4
1.5186 -5.0 ~1,2672 4
1.9619 -7.5 -2, 3239 4
2.1848 -10.0 -3.9201 5
2.1207 -12.5 ~6,5234 5
1,5584 -18.¢ -11.3111 5
0,707 -17.5 -17.7841 5
0. 5500 -20.0 -21.1842 §
0.8613 -22.5 ~23. 0456 5
1.5118 ~25.0 ~24. 2556 4
2.4757 -21.% -25.1322 4
3.7578 ~30.Q ~25, 8267 4
TOTAL - ITERATION: 54
Table 2. Load-deflection characteristics
of hinged-end cylindrical shell.
Case : Present approach{0.3kKN) { t = 6.35 m» }
NO. OF
TOTAL LOAD(KN)  DISP, (CENTER)  DISP.(SIDE}  ITERATION
0.2357700E+00 -0.2924230E+01 -0, 007650E+01 2
0. 4140000E+00 -0.6404240E+01 -0, 134409E+00 3
0. 5369400E+00 -0.9878180E+01 -0, 806975E+00 3
0.5946300E+00 -0.1324260E+02 -0.281430E+01 3
0. 5928300E+00 -0.1359760E+02 -0, 320965E+01 2
0. 5472000E+00 -0.1498140E+02 -0, 562800E+01 3
0. 3723000E+00 -0.1624300E+02 -0, 105458£+02 3
0. 2434500E+00 -0.1669730E+02 -0.134363E+02 3
0. 7650000E-01 -0.1698010E+02 -0, 168564E+02 3
-0, §600000E-01 -0.1671860E+02 -0, 198048E+02 3
~0. 1824000E+00 -0.1542750E+02 -0.229674E+02 3
~0. 3213900E+00 -0. 1411550E+02 -0, 256981E+02 4
~0. 3839100E+00 -0.1663540E+02 -0, 262006E+02 6
-0, 3399300E+00 -0.1915880E+02 -0.263043E+02 3
-0, 2643000E-01 -0.2456810E+02 -0, 262272E+02 3
0. 2118000E+00 -0.2665180E+02 -0, 262351E+02 2
0. 6792900E+00 -0, 2950020E+02 -0, 263369E+02 2
0.1118070E+01 -0.3149320E+02 -0, 264720E+02 2
TOTAL STERATION 52
_




Case : K.S.Surana (ref.14]

TOTAL LOAD(KN)

DISP. (CENTER)

DISP. {SIDE)

OF

ND. ¢
ITERATION

0.2101
0.3479
0. 4528
0.5319
0.5817
0.5555
0.4694
0.1264
-0.3701
-0.3486
-0.3168
-0. 2636
-0.2205
-0.1542
-0.0744
0.0198
0.1298
0.2565
0.4012
0.5647
0.7485

-2.5
-5.0
-7.5
-10.0
125
-15.0
-16.0
-17.0
-18.0
-19.0
-20.0
-21.0
22,0
-23.0
-24.0
-25.0
-26.0
-27.0
-28.0
-29.0
-30.0

TOTAL

-0.0104
-0. 0250
-0.1470
-0, 6435
-1.7878
-4,7549
-7,6169
-15.5390
-26.2121
-26.2023
-26.1929
-26.1715
-26.1453
-26, 1208
-26.1019
-26. 0932
-26.0971
-26.1153
-26.1489
-26.1984
-26.2637

ITERATION
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Table 3. Load-deflection characteristics
of the sperical shell,

Case : Present approach(1,0KN) ( t = 99.45 am )

NO, OF
TOTAL LOAD(XN) DISP, (CENTER) ITERATION

0.17374E+02 -0.226973E+02 2
0.31592€+02 -0. 478844E+02 2

0. 41340E+02 -0, 749834E+02 2

0. 46034E+02 -0,107172E+03 2

0. 38380E+02 -0.172138E+03 3
0.35192E+02 -0.192671E+03 2

0. 39644E+02 -0.243844E+03 2

0, 47690E+02 -0.263381E+03 2

0, 65456E+02 -0. 290680E+03 2
TOTAL ITERATION 19

Case : K.S.Surana (ref.14}
NO, OF
TOTAL LOAD(KN) DISP, (CENTER) ITERATION

16.5684 -25 L]
28.8113 -50 4
37.4830 -75 4
43.1707 -100 4

46. 2597 ~125 4
46.9210 ~150 4
45.1676 ~175 5
41.1574 ~200 5

36. 2697 -225 5
34,7353 ~250 4
41.1698 ~275 4

56. 5641 ~300 4
TOTAL ITERATION 51
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Fig. 1 Curved shell elementvundergoing
large displacements and large rotations.
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