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Development of 8-node Flat Shell Element
for the Analysis of Folded Plate Structures
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Choi, Chang-Koon - Han, In-Seon

ABSTRACT

In this study, an improved 8-node flat shell element is presented for the analysis of shell structure, by combining 8-
node membrane element with drilling degree-of-freedom and 8-node plate bending element based on the recently
presented technique. Firstly, 8-node membrane element designated as CLM8 is presented in this paper. The element
has dnlling degree-of-freedom in addition to transitional degree-of-freedom. Therefore the element possesses 3
degrees-of-freedom per each node which, as well as the improvement of the element behavior, permits an easy
connection to other element with rotational degree-of -freedom. Secondly, 8-node flat shell element was composed by
adding 8-node Mindlin plate bending element to the membrane element. The behavior of the introduced plate bending
clement is further improved by combined use of nonconforming displacement modes, selectively reduced integration
scheme, and assumed shear strain fields. The element passes in the patch test, doesn’t show spurious mechanism and
doesn’t produce shear locking phenomena. Finally, Numerical examples are presented to show the performance of flat
shell element developed in the present study.
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4.1 @y aid F3 (2) H42 3% case o] ©E GER B A (3)
fel-:! AA/as | £REY | FHAAY Element Load case Vert. Displ. | End Rot.
Q4 4 1.5000 NCD-V1 (AZ38%) 1.5182 0.6132
CP4 4 1.5000 - APEHE) 1.5210 0.6833
Ibrahimbegovic 4 1.5000 0.6000 ISR A S 1.5000 0.6000
Tura 4 1.5000 0.6000 NCD-V2 1 1.5179 0.6059
CLS1 4,5,6,7 1.5000 0.6000 2 1.5181 0.6616
T CLs2 4561 1.5000 0.6000 3 15000 | 0.6000
CLM8 8 1.5000 0.6000 NCD-V3 1 1.5183 0.6138
Beam Theory 8 1.5000 0.6000 2 1.5204 0.7189
3 1.5000 0.6000
CLMS8 (4) 1 1.5054 0.6258
2 1.5387 0.8837
3 1.5000 0.6000
Beam Theory 1,20r3 1.5000 0.6000
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CLM8 0.862(1 x 1) 0.9624(2 x2) 0.992(4 X 4)
SNM2 0.900 0.960 0.991
JET 0.840 0.946 0.9%5
Allman 0.848 0.953 0.985
Bergan & Felippa 0.852 0.938 -
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Simo et al. 0.883 0.963 0.990
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Q4w Mesh No.of Nodes Thicker Thinner
4x4 25 0.10856 0.02376

Q-19(SAP) 8x8 81 0.11228 002434
16X 16 289 0.11327 0.02454
4x4 25 0.09980 0.021942
CLS1(2) gx8 81 0.109885 0.023799
16 x16 289 0.11280 0.024388

4 x4 25 0.09986 0.021943

CLS2(2) 8§x8 81 0.10987 0.023801
16 X 16 289 0.11280 0.024389

4x4 65 : 0.10900 0.02366

CLM3(4) 8% 8 225 0.11345 0.02434
16x16 833 0.11395 0.02458

Ashell and Sabin - - 0.11390 0.02511
Thin Shell Theory - - 0.10838 0.02428
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F45 AT Ee A F3

ek Q19 Y| OMDonea| CLMBH(SHN) | CLMBHNCECA
45 0.01915% { 37 | 0.0193230 | 0.0204449 | 0.0224090

153 0.0192198 | 121 | 0.0193917 | 0.0196178 | 0.020144
561 0.0192700 | 433 | 0.01943%0 | 0.0195160 | 0.0196501
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