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Session Description 

In recent years, innovative geomaterials have been explored to mitigate the impact of seismic and 
anthropogenic vibrations (from traffic, machinery, etc.) on buildings, bridges, and critical 
infrastructures, while promoting the resilience and sustainability of these structures. Notable 
advancements include the development of high-damping materials such as advanced elastomers and 
soil-rubber mixtures, which effectively dissipate seismic energy. Sustainable geomaterials like 
geopolymers, EPS geofoam, geosynthetics, and recycled materials are being integrated into systems 
to enhance vibration isolation and minimise environmental impact. These materials are designed for 
durability, low maintenance, and long service lives, contributing to promoting a circular economy. 
Addressing both seismic and human-induced vibrations, such as those from traffic and machinery, 
these innovations provide an eco-friendly and efficient approach to protecting structures, reducing 
energy consumption, and enhancing long-term infrastructure resilience. 

This emerging research field has garnered worldwide attention, and a systematic discussion must now 
be encouraged. This need for collaboration serves as a key motivation for the proposal of this special 
session, which will offer an updated overview of developments in sustainable geotechnical seismic 
isolation solutions for reducing seismic and human-induced vibrations, analysed through physical and 
numerical modelling.  

Topics will cover facilities, equipment, and measuring techniques for innovative geotechnical seismic 
isolation materials, physical and numerical modelling, small- and full-scale geotechnical strategies for 
mitigating seismic and human-induced vibrations, their impact on infrastructure resilience, and how 
these solutions contribute to the long-term sustainability of geotechnical systems. 


