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This special session aims to explore recent theoretical, numerical and experimental advances in the mechanics, 

design methodologies, and optimization strategies of reinforced panels and architected metastructures. These 

structural systems are increasingly adopted in high-performance applications where lightweight efficiency, 

mechanical robustness, and multifunctionality must be achieved simultaneously. The session seeks to highlight 

innovative approaches that integrate structural mechanics, material tailoring, and advanced manufacturing 

constraints within unified design frameworks. 

Particular emphasis is placed on high-fidelity modelling techniques capable of accurately predicting complex 

behaviours such as geometric nonlinearities, instability and post-buckling response, snap-through phenomena, 

progressive damage, and multiphysics interactions across multiple scales. Contributions addressing higher-

order structural theories, reduced-order and surrogate modelling, multiscale homogenization, and 

computationally efficient formulations for large-scale architected systems are especially encouraged. 

In addition, the session welcomes advances in optimization-driven design, including topology optimization of 

reinforcement layouts, anisotropy tailoring in composite and graded materials, multi-objective and reliability-

based frameworks, and AI-assisted exploration of large design spaces. Experimental validation, integration 

with additive manufacturing processes, and applications in aerospace, space, automotive, marine, and 

advanced mechanical systems are strongly encouraged, particularly when performance, manufacturability, and 

robustness are addressed in an integrated manner. 

Topics of interest include (but are not limited to): 

• Advanced analytical, semi-analytical and high-order numerical formulations 

• Geometric nonlinearities, instability, post-buckling and snap-through behaviour 

• Damage modelling and failure mechanisms in reinforced and architected systems 

• Multiscale modelling and homogenization techniques 

• Lattice, Kagome, hierarchical and bio-inspired metamaterial structures 

• Stiffened, curved, sandwich and functionally graded panels 

• Topology optimization and reinforcement layout design 

• Anisotropy optimization and material tailoring strategies 

• Multi-objective, reliability-based and uncertainty-aware design 

• AI-assisted and data-driven structural optimization 

• Experimental characterization and validation of metamaterial structures 
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