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A Survey of the Effect of Opening and Stiffener on
Dynamic Response of FGM Plates under Blast Loads

R. Jome Manzari, F. Shahabian Moghaddam

Abstract

The increasing risks resulted by blast loads in current broad and thin plates necessitate the studies and evaluation of
these challenges. Practical and cost-effective solutions such as plates enforcement with stiffener are suggested due to
high displacement of structure as a result of applied loads. Moreover, application issues and the possibility of
developing opening in plates and thus their change of behavior are considered important issues, for which solutions are
suggested in this study. Functionally graded plates (FGM) with a power distribution in the direction of thickness are
suggested as a solution to this challenge. Accordingly, the present study assesses parameters related to plates with
opening including kind, percentage and the position of opening, the mass amount of explosive material, and the
parameters related to plates with stiffener including type, count, arrangement of stiffeners, boundary condition and also
the joint effect of stiffener and opening using ABAQUS Software. The results indicate that opening decreases the plate
hardness which consequently increases the amount of displacement. Plate displacement constantly reduces as a result
of increase in opening percentage and hence decrease in the surface on which load is applied. On the other hand, the
rectangle shape of stiffener has a better performance due to higher moment of inertia and easier application compared
to other shapes. By studying the joint effects of these factors, it can be suggested that developing opening and
application of an appropriate stiffener can significantly reduce the amount of plate displacement compared to other

types.
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