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Excitation of nonlinear Rayleigh waves on a layered half-space surface
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Abstract: The excitation and propagation laws of nonlinear Rayleigh waves in a homogeneous layered half-
space are studied in this paper. The second harmonic of Rayleigh waves in the layered half-space model is
written as a linear combination of Rayleigh-wave modes by using the perturbation technique and the modal
decomposition, then the second-order modal amplitudes are obtained via a reciprocity relation. The excitation
and propagation laws of nonlinear Rayleigh waves are discussed in various layered half-spaces. The results show
that the phase-matched double-frequency mode grows at a linear rate with propagation distance, while other
double-frequency modes oscillate with the propagation distance. Besides, the nonlinear parameter defined in
this work is not only beneficial to select matching points with obvious nonlinear effects, but also provides a
theory for practical nonlinear Rayleigh wave detection.
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