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This special session focuses on emerging numerical methods and analytical solutions that extend beyond 

traditional finite element approaches for the modelling and analysis of composite and multiphysics structures. 

Particular emphasis is placed on mesh-free techniques, exact dynamic stiffness methods, and closed-form or 

semi-analytical formulations capable of delivering high-fidelity predictions across wide frequency ranges and 

complex material or geometric configurations. 

The objective is to bridge classical to high-order theories and advanced solution techniques, fostering 

discussion on how these approaches can address the demanding challenges of damage and failure modelling, 

broadband vibration and wave propagation, and strongly coupled multiphysics behaviours. Applications span 

a broad spectrum, including vibroacoustics of lightweight composite structures, failure and micro-mechanical 

analysis, sandwich and layered architectures, structural health monitoring, thermo-elastic and nonlinear 

phenomena, deployable and adaptive structures, and multi-body dynamic systems. 

The session will cover a broad spectrum of topics, including: 

• Mesh-free and particle-based methods for composites and multiphysics coupling 

• Dynamic Stiffness Method (DSM) for broadband vibration, wave propagation, and frequency-domain 

analysis 

• Closed-form and semi-analytical solutions for model validation and insight into complex dynamics 

• Higher-order models for laminated and sandwich composites 

• Peridynamics and PDO (Peridynamics Differential Operator) for nonlocal and damage analysis 

• Vibroacoustic modelling of lightweight and sandwich composite structures 

• Fluid–structure, thermal, and piezoelectric interactions 

• Structural health monitoring and smart materials applications 

• Hybrid and multi-scale modelling integrating analytical and numerical techniques 
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