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Abstract

The aim of this study is to apply one of the non-traditional methods in the
field of the structural optimum design, the so-called genetic algorithm.
The ability of this method to formulate and solve the optimum design of
compound beam is explored. The design problems which are considered
in this study include the simple beam carrying a concentrated load at
midspan, and simple beam carrying a uniformly distributed load. The aim
of the structural optimum design problem is to obtain the optimum values
of the design variables which give the optimum objective function of
problem. In the present study, the objective function represents the total
volume of steel beam with cover plate (compound beam), is QUOTE Vst
Vse. The design variables concerned in the design consist of: the overall
depth of the compound beam (D), the second moment of area of I-beam (

QUOTE L L) | the ratio of the cover plates length to the beam span
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(n), the ratio of the second moment of area of the compound beam to the
second moment of area of I-beam (m), and the ratio of the overall depth
of the compound beam to the web thickness (k). The objective function is
subjected to a set of geometric and behavioral constraints on the
optimization problem. Design (geometric) constraints include the
boundaries of the design variables, while behavioral constraints include
bending strength, shear strength, and deflection limitations. The
behavioral constraints were established to satisfy: 1-The strength
requirements based on BS 449, 2-The serviceability requirements based
on BS 449. The built-in genetic algorithm toolbox of Matlab is used to
optimize the objective function which represents the volume of
compound beam. It is found from the obtained results, for a compound
beam under central point load and for the beam subject to a uniformly
distributed load that the optimum values of (k) ranged between (30-50). It
is also found that the results concerning QUOTE Vst Vst, n,Ic, m for the
various values of a uniformly distributed load are greater than those for
the point load, and were as followings: the values of QUOTE Vst Vst for
the uniformly distributed load ranged (0.35-1.1)m3, while for the point
load ranged (0.16-0.45)m3, the values of n for the uniformly distributed
load ranged ( 0.8-0.9), and for the point load ranged (0.75-0.9), the values
of Ic for the uniformly distributed load ranged (5.5E-03-1.75E-02)m4,
while for the point load ranged (1.15E-03-3.1E-03)m4, and the values of
m for the uniformly distributed load ranged (5-14), and for the point load
ranged (1.3-4). Also for the values of span length ranged (6-15)m, for the
two loading cases is found the optimum volume of compound beam
ranged (0.12-4.5)m3 for a uniformly distributed load, while for the point
load (0.07-0.5)m3.
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