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A Lagrangian solution for finite-amplitude waves over a
sloping beach
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Abstract

A set of governing equations in Lagrangian form transformed is derived. The
technique of Lindstedt-Poincaré perturbation method was used to obtain the
approximations up to fifth-order for these nonlinear governing equations. The
Lagrangian frequency of the present solution consists of two parts. One part is a
function of depth and increases as the water depth increases. The other part is constant
for al particles and equivalent with that of Stokes' wave theory of third-order. The
present Lagrangian solution for the particle motion shows that the water particle has a
drift displacement of second order, which decreases exponentially with water depth,
after a period of time. The pressure of the present solution has zero value at the free
surface and this exactly satisfies the dynamic boundary condition.
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