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Abstract. Develpoment of effective numerical methods for the analysis of curved arch struc-
tures is of interest in many application areas of architecture, civil engineering and mechanical
engineering. In this work we study the circular arch problem taking into account transvere
shear deformations. The starting point is a structural model where the kinematic assumptions
of the classical Timoshenko beam model are imposed in the curved reference geometry. We
analyze ultra-weak variational formulations with small parameter, proportional to the slender-
ness of the structure. We prove wellposedness of the formulation and consider discontinuous
Petrov-Galerkin finite element approximation of the problem involving direct approximations
of all stress and displacement variables. The method is shown to be stable in the assumed
finite element spaces for different boundary conditions and the performance is demonstrated
by numerical experiments.
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