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Project Description:
Solitons and undular bores are two types of nonlinear waves which owe their properties to the bal-
ance between nonlinear wave-steepening effects and linear wave dispersion. Such waves have been
extensively studied in the context of fluids, but there were much fewer studies for solids. Longitudinal
bulk strain solitons and undular bores have been observed experimentally in optically transparent
materials. Recently, considerable progress has been made in the theoretical modelling of solitons in
rods [1] and the scattering of solitons in damaged areas of layered waveguides [2, 3].

The proposed project will extend the recent theoretical and experimental work on waves generated by
natural and induced fracture at intermediate strain rates (∼ 800 − 2000 1/s) [4] to very high strain
rates (several orders of magnitude higher). Multidisciplinary research will involve:
1) At the Department of Mathematical Sciences: Mathematical modelling of dynamic processes by
nonlinear partial differential equations. The modelling will employ a combination of asymptotic ap-
proximations and numerical simulations and requires good knowledge of differential equations and
familiarity with computational packages such as MATLAB or similar;
2) At the Wolfson School of Mechanical, Electrical and Manufacturing Engineering: Experimental
work focused on the generation and propagation of strain waves at high strain rates using high-speed
optical techniques such as Digital Image Correlation, Holographic Interferometry and Photoelasticity
(using high-speed detectors and laser sources) (e.g. [5, 6]).

Figure 1: Schematic of experimental setup (left) and experimental results (right) related to [4].
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