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Abstract

Based on a class of ternary Moonie-Rivlin material models with higher-order terms, a mathematical
model describing the nonlinear dynamic behavior of a semi-infinite superelastic cylindrical shell is
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established by considering boundary conditions, external excitations and structural damping. It is
assumed that the cylindrical shell produces radial and axial symmetric deformation, and the kinetic
energy and potential energy generated by the cylindrical shell during deformation are obtained.
Considering the external load action, the work done by the external force on the cylindrical shell in
the axial direction is obtained, and then the total potential energy of the cylindrical shell is obtained.
Based on the Lagrangian function and the variational principle, the nonlinear partial differential
equations describing the nonlinear radial and axial motion of the cylindrical shell are obtained. By
using incompressible constraints, the radial and axial motions of a cylindrical shell are decoupled,
and a single partial differential equation describing the radial motion of a cylindrical shell is obtained.
In order to solve the equations conveniently, a class of nonlinear ordinary differential equations,
namely traveling wave equations, is obtained by using traveling wave transform, which can be used
to describe the non-linear radial motion of cylindrical shells.
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Figure 1. Structure diagram of buried oil pipeline
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