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Shape Optimization of Shell Surfaces Based on Linkage Framework between
Geometric Modeling and Finite Element Analysis
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Abstract

In the present study, an integrated framework of geometric modeling, analysis, and design optimization is
proposed. Geometric modeling is based on B-spline surface representation. Geometrically-exact shell finite
element is implemented in analysis module. Control points of the surface are selected as design variables for
optimization, which can make the interaction easier between analysis and surface representation. Sequential
linear programming(SLP) is adopted for the shape optimization of surfaces. For the computation of shape
sensitivities, semi-analytical method is used. The developed integrated framework should serve as a powerful
tool for the geometric modeling, analysis, and shape design of surfaces.
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Fig. 1 Geometric Configuration Defining a Bi-Cubic
NUBS Patch
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Fig. 2 Square Plate Example
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Fig. 3 Strain Energy Evolution of Example
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Fig. 4 Cylinder Structure Example
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Fig.5 Strain Energy Evolution of Cylinder
Example

BRG] AN WS FAge] o Fue
27) BAANARE HE] 2B (Fig.2 FE)
AAste EAM BATF] G 3.1860x10°

N

422 BT

o] dAl= FUA FAA HeE R FRE
o] A AAel #e Aot o] FrEL
71559 ofgWo]l ©WEAA FHojglon, SIHo
7ol FWFor gFatsS v Ao, 75
2L ol BL 27 9% FRE A9
-1/100 &, 9 &< 1/100 & FojAt}. vk 3
S T we sdAE Fig.4 of 2w}
o Zro] Wk WO 7 Folti= AES WU},

HAs BAge FaA, ¥E YA = Fig.5 9
Holx5o] 8.6146x107° oA 4.6053x107° o=
Hash HA3(Fig.5 =), v Ak 17 #
o]FojHtt. o] oA A5, Wy YA
27F 5438 o]FofA, FoIxl AEA 1% W=
w2 A G- sE3T.

5, 2 &

Aol At A HRx A 7127 7]
steteow Jod A {FIAE B-AETl =
s ol &% 7|k wly I Agshs AAE Al
Akl o] Wel W ZhAjst ZRIaHS 1
=i, B AAS 7les ST

wirhsteE A e dwbH Rl FejE A
AslA & 3 A Al -2l "M S A
& AHESIiT. B2l FeE =AY eEX
Aol dnt A 723 @MV A an
7b oo A HHE vE =S sl
w7 Gl A vlskekH o m Ageet

=]

o=
A art PFE ol W mdw A e
& A e A AAE 7HsA g

A5 PR AAGY BAYSE, = W
g oluxel WgEg a7l s Fa4 Y
e AHgET. HAse] Pioz: Fa
QA AYADEL g, Fold 5 wa
of gew Aol HET A AR Helg
o, ot 78 mue AL B% golatl
<)

Q
-
=2
X
=
e
(it
&
[>
E
)
ro,
s
=2
N
P
e

il
ol

i)

(1) Naghdi PM, 1963, Foundations of Elastic Shell
Theory, Progress in Solid Mechanics 4 Edited by
Sneddon

(2) Green AE, Zerna W., 1968 Theoretical Elasticity

(3) Maenghyo Cho, Hee-Yuel Roh, 2003, Development
of Geometrically Exact New Shell Elements Based on
General Curvilinear Coordinates, International Journal
for numerical methods in engineering, Vol.56, No.1,
pp.81-115

(4) Farin G, 1993, Curves and surfaces for computer
aided geometric design: a practical guide, New York:
Academic Press

(5) DeBoor C., 1972, On calculating with B-Splines,
Journal of Approximation Theory, Vol.6, No.1, pp.50-
62

(6) R. T. Haftka, Z. Gurdal, M. P. Kamat, 1990,
Elements of Structural Optimization, Kluwer
Academic Publishers

(7) R. Ansola, J. Canales, J.A. Tarrago and J.
Rasmussen, 2002, On simultaneous shape and material
layout optimization of shell structures, Struc. Multidisc.

1332



2003

Optim. Vol.24, pp.175-184

(8) F. Cirak, M. J. Scott, E. K. Antonsson, M. Ortiz, P.
Schroeder, 2002, Integrated modeling, finite-element
analysis, and engineering design for thin-shell
structures using subdivision, Computer-Aided Design,
\ol.34, pp.137-148

(9) E. Ramm, K-U. Bletzinger and S. Kimmich, 1991,
Strategies in Shape Optimization of Free Form Shells,
Nonlinear Comp. Mechanics : State of the Art, pp.163-
192

1333



	INDEX
	제1발표장
	제2발표장
	제3발표장
	제4발표장
	제5발표장
	제6발표장
	제7발표장




