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Abstract

171784
This thesis presents large strain static analysis of inclined arches based on variational formulations
to determine displacement and strain in the structures. Five initial configurations of arches are
represented by five plane curve equations expressed in the Cartesian coordinates, namely the
equations of circular, parabolic, sinusoidal, elliptic, and catenary curves. The analysis is based on
the assumption of extensible arches while shear deformation is neglected. The energy functional
includes the strain energy due to axial deformation, the strain energy due to bending and the
potential energy of the external loads. Applying the principle of virtual work and the finite element
method yields a system of nonlinear equilibrium equations at static state. The Newton-Raphson
procedure is used to solve the system of nonlinear equilibrium equations. The numerical results are
validated by the ABAQUS finite element software. Displacements and strains at given points under
various load cases are presented. The effects of physical parameters of structures and elastic

modulus on the static behavior of arches under various load cases are demonstrated and discussed.
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