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Design of composite channel section beam for optimal dimensions

H. C. Lee, H-J. Chun, J-S. Park, J-H. Byun
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Abstract

A problem formulation and solution for design optimization of laminated composite channel section
beam is presented in this study. The objective of this study is the determination of optimum section
dimensions of composite laminated channel section beam which has equivalent flexural rigidities to
flexural rigidities of steel channel section beam. The analytical model is based on the laminate theory
and accounts for the material coupling for arbitrary laminate stacking sequence configuration. The
model is used to determine the optimal section dimensions of composite channel section beam. The
web height, flange width and thickness of the beam are treated as design variables. The solutions
described are found using a global search algorithm, Genetic Algorithms (GA).
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Contour line

1% 1. Coordinate systems.
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H# 1. Material properties

Modulus | Shear modulus | Poisson's

A
A= 8% (GPa) (GPa) ratio
S-glass/ 43(Ey) 0.27(v12)
45(G
Epoxy 8.9(Ez) (Gre) 0.06(vgy)
Steel 210 80.8 03

Steel channel o AL ¥ 29 2},

X 2. Section properties of steel channel

Eo|xZ | flangFA [webFAl| @ 23 | ©9AF

(mm) | (mm) | (mm) |2WE(m"] (em?

125X 65 8 6 424 @) 17.11
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1% 4. Optimal section dimensions of the beam.
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