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Abstract. In this work, we study the mathematical analysis and numerical schemes of dy-
namic frictional contact between a viscoelastic Gao beam and a stationary rigid foundation.
The motion of the Gao beam is formulated by a nonlinear hyperbolic partial di�erential
equation (PDE) and its contact condition satis�es Coulomb law of dry friction. Previously,
the classical Finite Element Methods (FEMs) were employed to propose numerical schemes
of the nonlinear beam over the spatial domain. However, they did not seem to work perfectly.
In order to improve the numerical schemes, we apply C0 interior penalty methods (C0-IPMs)
to the frictional contact problem of the nonlinear beam. Indeed, the C0-IPMs which are
discontinuous Galerkin methods have been getting popular to solve fourth order PDEs. Un-
like the standard linear beams such as Euler�Bernoulli beams or Timoshenko beams, the
energy function of the Gao beam is non-convex. Thus, there are three critical points which
are solutions of the static Gao beams. An important task is that we investigate advanced
optimization techniques to cooperate with a time discretization. In addition, convergence
of numerical trajectories to the nonlinear PDE system is proved. A fully numerical scheme
which combines the C0-IPMs with the time discretization is implemented. We provide a
numerical example in which numerical results and simulations are presented, as well.
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