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Analysis and Multiobjective Optimization of Laminated Composite Plates using the

Element Free Galerkin Method and Genetic Algorithm

Abstract

Designing advanced engineering systems requires the use of computer-aided design (CAD) tools.
In such tools, computational simulation techniques are often used to model and investigate
physical phenomena in an engineering system. The simulation requires solving the complex
differential or partial differential equations that govern these phenomena.

Mesh-free methods, following the finite element method and other numerical methods, have been
used for solving equations related to engineering problems. Creation of shape functions is one of
the most important issues in mesh-less methods. The challenge is how to create shape functions
using only nodes scattered arbitrarily in a domain without any predefined mesh to provide
connectivity of the nodes. Development of more effective methods for constructing shape
functions is thus one of the challenging areas of research related to mesh-free methods. Element-
free Galerkin method is one of the most important mesh-free methods. In this method, the
moving least square technique is used to construct the shape functions. Unlike finite element
shape functions, MLS shape functions do not satisfy the Kronecker Delta function condition. So,
Lagrange multipliers, penalty method, etc. have to be used to impose boundary conditions.
Isotropic and composite plates have many applications in engineering structures. Composite
structures are fabricated using layers of materials such as carbon, glass, etc. They are used due to
their high strength and light weight.

In this research, Element-free Galerkin method is used to analyze isotropic and laminated
composite plates under transversally concentrated loading.

The multi-objective function introduced here consists of weight, cost and ultimate loading. Thus,
the weight and the cost will be minimized while the failure load for all the laminated plies is to be
maximized.

Genetic algorithm is used for optimization process. The direct use of real variables, were

employed.

Keywords: shape functions, meshless methods, element free Galerkin method, plates, laminates,

multi-objective optimization, genetic algorithm.



	1.pdf (p.1-6)
	5.pdf (p.7-8)
	6.pdf (p.9)
	7.pdf (p.10-16)
	8-1.pdf (p.17-21)
	8-2.pdf (p.22-62)
	8-3.pdf (p.63-105)
	8-4.pdf (p.106-128)
	8-5.pdf (p.129-151)
	8-6.pdf (p.152-155)
	9.pdf (p.156-157)
	9-1.pdf (p.158-163)
	10.pdf (p.164)

