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Geometrical Nonlinear Analysis of Thin-walled Structures

by Flat Shell Elements with Drilling D.O.F.

43 $9#
Choi, Chang-Koon Song, Myung-Kwan

ABSTRACT

A nonlinear finite element formulation of flat shell elements with drilling d.o.f. is presented for the geometrical
nonlinear analysis of thin-walled structures. The shell element to be applied in finite element analysis was developed
by combining a membrane element named as CLM with drilling rotation d.o.f. and plate bending element. The
combined shell element possesses six degrees of freedom per node. The element showed the excellent performance in
the linear analysis of the folded plate structures, in which the normal rotational rigidity of folded plates is considered,
therefore, using this element geometrical nonlinear analysis of those structures is fulfilled in this study. An
incremental total Larangian approach is adopted throughout in which displacements are referred to the original
configuration. Comparing the results with those of other researches shows the performance of this element and a
folded plate structure is analyzed as an example.
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HAAAREE 2= U EH LA CLMHA FHH LA E ZAE o] 71EE CLSR 2(Choi and Lee, 1995)E ©| 7]
22 A gAY S Foto] AFEAAGd = AT fAAHE FE A2 AFHN L, £ dFdAME
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o=[o, 0, 1oy My M, M, Qe Q] @

Incremental total Lagrangian formulation® 4] 2nd Piola-Kirchhoff &% # Green-Lagrangian #¥ & & 183}z,
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Al A 3 o] Aojd £ 3l
symmVdu, =(B. +A G, )du,
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dy =dR-| B"dadV - | dBadV
Q@n
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B dpoAe udy Mg dFAHE 718302 343 Newton-Raphson Method & AH&-%Htt,
L2 A goit) A FE L 2o A T AAHS SRS WHoR £ 27 wWE i SF5-9 9 Y
2N Yejo] e} $HY qRE 1Y S gE ASE Yrh BE HAo] PP wpet BY FE Au,0l BA
Zo}A #4x B Hd SA F9 &7} R AR PFe AL A4 Hh E PN FRE
Z435tE 98 RES S5 9A £2 FE39 FEAA Z %5 DA vt th Newton-Raphson Method & 483t}

rn’.

K

~322-



4. OfM i

Ztzt ga gy e s FRP ot ddfA 7|E d7AHGET vt HEEH A AHE V&Y
8474 quadratic 820 9% JlSuAY AqAns} wusgct FREY A= @A 74]-’1‘- E=3560.,
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