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Quasi-3D high-order shear deformation theories (HSDT) are often more effective for investigating advanced
composite thick plates than two-dimensional (2D) theories. The present study examines the specific dimensionality
effect of quasi-3D HSDT theories through-thickness stretching on the free vibration behavior of thin-thick
rectangular plates. For this purpose, a 3D displacement field defined by only five unknowns is proposed. Besides,
it contains a stretching component that contributes to the whole behavior of the plate. The results of the 2D
model are compared to the results of the quasi-3D model. In addition, several factors, such as the aspect ratio,
geometrical ratio, and material index, illustrate the influence of dimensionality. Young s modulus and densities
should be graded in the direction of thickness. The motion equations are deduced based on Hamilton’s principle.
According to the boundary condition type, Navier's solution method is used for solving the obtained equations.
The results show that the inclusion of the stretching component would increase the dynamic response of the thick
advanced composite plates. Moreover, the influence of dimensionality is less significant for pure ceramic plates.

"Department of mechanical Engineering, University of Sidi Bel Abbes, Faculty of Technology, Algeria

2University of Abbés Laghrour Khenchela, Faculty of Sciences and Technology, Mechanic Engineering Department, Algeria
3University of Abbés Laghrour Khenchela, Faculty of Sciences and Technology, Civil Engineering Department, Algeria
“Materials and Hydrology Laboratory, University of Sidi Bel Abbes, Faculty of Technology, Civil Engineering Department, Algeria
SYFL (Yonsei Frontier Lab), Yonsei University, Seoul, Korea

’Department of Civil and Environmental Engineering, King Fahd University of Petroleum & Minerals, 31261 Dhahran,
Eastern Province, Saudi Arabia

"Interdisciplinary Research Center for Construction and Building Materials, KFUPM, Dhahran, Saudi Arabia
*Corresponding author; e-mail: bouhadrahako@gmail.com

Original article submitted July 15, 2022; revision submitted February 28, 2023.

0191-5665/23/5905-1001 © 2023 Springer Science+Business Media, LLC 1001



