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ABSTRACT 

Instabilities can transform a structure into a state with significantly different geometric and 

mechanical properties. Such large deformations can alter and control, for instance, the propagation of 

sound waves or energy transmission [1,2]. This potential is often investigated for dry structures, 

though, not taking into account the effect of a pore fluid. Given the large range of applications in 

gaseous environments and liquids like water and oil, the coupling between a functional structure and 

a pore fluid remains to be systematically explored. 

This work specifically focuses on the influence of pore fluid compressibility on the instability modes 

of porous structures. It is driven by the question on whether and how a pore fluid can modify the 

system’s instability. Illustrative examples include arrays of regular holes and ellipses. They are 

simulated with a finite element framework, incorporating the fluid’s compressibility under quasi-

static loading conditions. The stiffness variations range from gas-like inclusions in polymers to oil-

filled metallic foams to explore the limitations and the capabilities of various pore fluids for the class 

of functional structures. 

 

REFERENCES 

[1] K. Bertoldi and M. C. Boyce, “Wave propagation and instabilities in monolithic and 

periodically structured elastomeric materials undergoing large deformations”, Phys. Rev. B, Vol. 

78, pp. 184107, (2008). 

[2] T. Cohen, P. Kurzeja and K. Bertoldi, “Architected squirt-flow materials for energy 

dissipation”, JMPS, Vol. 109, pp. 22-33, (2017). 


