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ABSTRACT 

This study investigates the vibration of sandwich beams resting on an orthotropic Pasternak 

foundation. The considered beam configuration consists of a homogeneous core layer and 

functionally graded upper and lower face sheets, whose mechanical properties vary 

continuously through the thickness according to a power-law distribution. Although the free 

vibration behaviour of beams on elastic foundations has been extensively studied in the 

literature [1], the majority of existing studies are limited to isotropic foundation models. 

Accordingly, in sandwich beam vibration analyses, the foundation is commonly represented 

by a direction-independent Pasternak formulation, while direction-dependent effects become 

important when the supporting medium exhibits orthotropic characteristics. The novelty of 

this study lies in incorporating an orthotropic Pasternak foundation [2] into the vibration 

analysis of sandwich beams. The equations of motion are derived within the framework of  

Euler–Bernoulli beam theory, and the resulting governing differential equations are solved 

analytically using the Navier method. A systematic parametric study examines the effects of 

the material grading index, the degree of foundation orthotropy, and foundation stiffness 

parameters on the vibration characteristics. The results show that the presence of foundation 

orthotropy has a significant impact on the frequencies of sandwich beams, emphasizing the 

role of direction-dependent medium properties in the dynamic response.  
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