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ABSTRACT 

Structural instability phenomena, e.g., buckling, occur on various length scales. In engineering 

design, buckling is mainly considered on the macro-scale and is typically treated as failure 

mode. There, simulations aim at determining the critical loading state and the initial post-

buckling behaviour.  

On the nano-meter and micro-meter scale, the purpose of stability analyses is not primarily 

determining critical loading states but rather explaining phenomena observed in experiments 

and finding mechanisms that trigger the occurrence of instabilities. Examples are studies on the 

growth limit of carbon onions [1], or the pattern formation in soft matter such as hydrogels, or 

biofilms [2]. There are situations in which the appearance of instabilities is even be exploited 

for particular purposes. Examples for this are the pattern transformation in metamaterials [3] or 

the determination of interface parameters in thin-film substrate systems [1].  

Often, it is the case that instabilities at lower length scales influence the structural behaviour on 

higher length scales. For instance, buckling of fibers in fiber reinforced materials reduces the 

structure’s stiffness, and, in consequence, global structural instability may appear at 

significantly lower load levels than predicted without taking such multi-scale effects into 

account. 

Moreover, buckling is typically related to compressive loading. However, there are several 

situations in which tensile loading results in buckling. Overlooking such possibilities in 

structural design may lead to unexpected failure. 

The objective of this Minisymposium is to bring together experts from various disciplines 

ranging from physics, biomechanics, and material mechanics to structural mechanics for 

discussing recent advances in computational methods as well as for presenting uncommon 
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phenomena related to instabilities. 

Contributions on advanced simulation methods, including atomistic simulation techniques, 

continuum mechanical methods, and multi-scale / multi-method approaches as well as on 

applications of these methods for investigating instabilities on various length scales are within 

the scope of this Minisymposium. 
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