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ARTICLE INFORMATION ABSTRACT

Original Research Paper This paper aims at optimizing the parameters involved in stress analysis of finite isotropic plates, in
Received 28 August 2016 order to achieve the least amount of stress around a quadrilateral cutout located in a finite isotropic plate
Accepted 24 November 2016 under in- plane loading using a novel Swarm Intelligence optimization technique called Ant lion

Available Online 04 January 2017 optimizer. In analysis of finite isotropic plate, the effective parameters on stress distribution around

quadrilateral cutouts are cutout bluntness, cutout orientation, plate’s aspect ratio, cutout size and type of

Keywords:

Finite metallic plates loading. 'In 'this study, Witr_] the assumption of plane stre'ss condit_ipns, analytical_ solutign of
Quadrilateral cutout Muskhelishvili’s complex variable method and conformal mapping are utilized. The plate is considered
Analytical solution to be finite (proportion of cutout side to the longest plate side should be more than 0.2), isotropic and
Complex variable method linearly elastic. To calculate the stress function of a finite plate with a quadrilateral cutout, the stress

Ant lion optimizer functions in finite plate are determined by superposition of the stress function in infinite plate

containing a quadrilateral cutout with stress function in finite plate without any cutout. Using least
square boundary collocation method and applying appropriate boundary conditions, unknown
coefficients of stress function are obtained. Moreover, the finite element method has been used to check
the accuracy of results. The obtained results show that the mentioned parameters have a significant
effect on stress distribution around a quadrilateral cutout and that the structure’s load- bearing capacity
can be increased by proper selection of these parameters.
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Fig. 12 Variations of the cost function in finite plate under uni- axial
loading for different values of b/a
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Fig. 13 Variations of the cost function in finite plate under bi- axial
loading for different values of b/a
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Table 2 Optimal results for different values of L/a (b/a = 1)
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Fig. 17 Variations of the cost function in finite plate under bi- axial

loading for different values of L/a
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