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Curved metastructure panels are attracting increasing attention in advanced structural applications because they 

combine the geometric advantages of curved configurations with the enhanced mechanical tunability offered by 

periodic architected cells. In such systems, the geometry of the unit cell plays a central role in determining the 

equivalent stiffness, mass distribution, deformation mechanisms, and stability characteristics of the overall structure. 

Despite the growing interest in metastructures, a systematic understanding of how different cell topologies affect the 

static, dynamic, and buckling response of curved panels is still limited. In this context, the present work investigates 

curved metastructure panels characterized by different unit-cell geometries, with the aim of clarifying the influence 

of the underlying architectural layout on their global mechanical behavior. 

 

The study is carried out within the framework of the Carrera Unified Formulation (CUF), which enables the 

development of refined structural models with variable kinematic richness and high computational efficiency. Thanks 

to its hierarchical capabilities, CUF is particularly well suited for the analysis of complex curved structural 

components, since it can accurately capture the interplay between panel curvature, local cell-induced effects, and 

global structural response. In the proposed work, curved panels generated from different periodic unit-cell geometries 

are modeled and compared within a consistent unified framework. The analyses will address three main aspects: the 

static response under mechanical loading, the dynamic behavior in terms of modal characteristics and vibration 

response, and the buckling behavior associated with instability onset. This approach allows the effect of the cell 

topology to be assessed not only in terms of stiffness and deformation patterns, but also with respect to frequency 

content and critical load sensitivity. 

 

The expected results will provide a comparative assessment of the role of unit-cell geometry in governing the 

mechanical performance of curved metastructure panels. In particular, the study aims to identify how different cell 

layouts modify static stiffness, influence the natural frequencies and mode shapes, and alter the critical buckling loads 

and associated instability patterns. By highlighting the relationship between local architecture and global response, 

the work is expected to provide useful guidelines for the design of curved metastructure panels with tailored structural 

properties. 
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