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ABSTRACT

Based on the authors’ previous work, where a geometric constraint handling technique for stiffener layout optimization problem
using geometry algorithms was proposed, stiffener layout optimization to maximize natural frequencies of a curved three-
dimensional shell structure was performed with a projection method. The original geometry of the shell structure was first projected
on a two-dimensional plane, and then the whole optimization process was performed with the projected geometry of the shell except
that the original shell structure was used for the eigenproblem solving. The projection method can be applied to baseline structures
with a one-to-one correspondence between original and projected geometries such as automobile hoods and roofs.
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Fig. 3 Stiffener layout optimization using a
geometric constraint handling technique
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Fig. 4 FE model of a curved L-shaped shell
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Fig. 7 Original and projected geometries of the
curved L-shaped shell structure
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Fig. 8 FE nodes of the stiffener located at crossing
points between projected geometries of a shell and a
stiffener
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Fig. 9 Obtaining z coordinates of FE nodes of a
stiffener by line-plane intersection search technique
in geometry algorithms
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Fig. 11 (a) Variation of stiffener layout and (b)
improvement of the first flexible natural frequency of
the stiffened curved shel during the optimization
process

5 & B

=&oAe, 71 Atd 78T ExE XYY
FEHE Fokol R YA 3 24 v 71
F AFFE T3 &7 AT BAA
wx HA g g, 8T & Je WL A
gt olgd FIHL AT F=u AeH
Zo] £G4 A, £9€ 1%1} el FHAE 9
o] TAA & TZEC did HE e
o)zt & £ 311:}.

% 7|

d7E BAFATANY AT AYE 4
s@ A71¢7% SHBRAABK2)Y A

S TR

rot

(1) Avitabile, P., 2002, “Twenty years of structural
dynamics modification — a review”, Proceedings of the 20t
International Modal Analysis Conference, Los Angeles, CA,
USA, pp. 356~372.

(2) Liu, Z. S, Hansen, J. S., and Oguamanam, D. C. D,
1998, “Eigen value sensitivity of stiffened plates with respect
to the location of stiffeners”, Structural and Multidisciplinary
Optimization, Vol. 16, pp. 155~161.

(3) Marcelin, J. L., 2002, “Genetic optimization of stiffened
plates without the FE mesh support”, International Journal for
Numerical Methods in Engineering, Vol. 54, pp. 685~694.

(4) Fatemi, J., and Trompette, P., 2002, “Optimal design of
stiffened plate structures”, Proceedings of the 43rd AIAA/ASM
E/ASCE/AHS/ASC Structures, Structural Dynamics, and
Materials Conference, Denver, CO, USA, AIAA Paper 2002-
1672.

(5) Jung, E. 1, and Park, Y. S, 2003, “Structure
optimization using coupling position of substructure based on
measured frequency response functions”, Proceedings of Inter-
Noise 2003, Seogwipo, Jeju, Korea, pp. 3576~3583.

(6) Lee, J. H., and Park, Y. S., 2003, “SDM, utilizing
evolution strategies: application to substructures having non-
matching nodes”, Proceedings of the 21st International Modal
Analysis Conference, Kissimmee, FL, USA, Paper No. 114.

(M o125, W, &4, 2004, “5 BAA wjA
HH3 LAMY 7gTFE2A AW, FFLhE
AEe%s EA%SUHI =T, pp. 870~875.

(8) Lee, J. H, Kim, G H. and Park, Y. S, 2004, “A
geometry constraint handling technique for stiffener layout
optimization problem”, Journal of Sound and Vibration,
accepted.

(9) O’Rourke, J., 1998, Computational Geometry in C, 2™
edition, Cambridge University Press.

(10) Ohkura, K., Matsumura, Y., and Ueda, K., 2001,
“Robust evolution strategies”, Applied Intelligence, Vol. 15, pp.
153~169.

(11) Binh, T. T, and Korn, U., 1997, “Scalar optimization
with linear and nonlinear constraints using evolution strategies”
Lecture Notes in Computer Science, Vol. 1226, pp. 381~392.

- 957 -



