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Experimental Study and Analytical Modeling for Inelastic Response of
Rectangular Plates under Hydrodynamic Loads
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ARTICLE INFORMATION ABSTRACT

The main aim of this paper is to perform analytical and experimental study on the inelastic
deformation of fully clamped rectangular plates under the low rate hydrodynamic loading with
drop-hammer. In the analytic section, some models are presented for predicting the mid-point
deflection by two methods, namely the plastic hinge and energy method. Through the plastic
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hinge method, it is assumed that the used plate in the experimental analysis consists of a central
and four decentralized hinges inside, and also four hinges for fully clamed supported conditions;
while in the energy method the proposed model assumes the deformation in three directions,
membranes and bending strains. Besides, the deformation profile and also the strain rate are
assumed. To do this, in experimental section, some experiments were conducted on rectangular
plates with different thicknesses, materials and levels of energy in order to validate the obtained
analytic results and also survey the mechanical behavior of materials according to impacts. By
comparing analytic and experimental results, it is obvious that they have sufficient accuracy,
therefore using the presented analytic models is desired for predicting the mid-point deflection of
rectangular plates under the hydrodynamic loading.
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