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ABSTRACT: This paper describes and compares a number of different numerical methods frequently used in
solution of nonlinear problems in structural mechanics. A simple mechanical system is chosen. By varying the
geometry and the stiffness of the members, different types of nonlinear structural behavior may be simulated. A
comparative study of various solution techniques applied to the sample problem is given. The solution paths
followed by these methods are illustrated by use of map plots of the strain energy and the total energy of the
system. Also, a new method for automatic computation of steps for incremental techniques is suggested.
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ABSTRACT: The paper describes a general formulation for geometrically nonlinear analysis of shells using
very simple flat finite elements. The approach is based on the “updated Langrangian” description of motion (co-
rotational coordinates), in which the geometry of the shell structure is continuously updated during deformation
to establish new reference configurations. The numerical solution technique adopted in the paper allows tracing



of the entire nonlinear load-deflection path including unstable branches in the solution space. Numerical studies
are presented in order to demonstrate the accuracy and efficiency of the proposed method.
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University of Trondheim, Norway), “Solution techniques for non-linear finite element problems”, International
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ABSTRACT: The paper presents a classification of mathematical commonly encountered in connection with
solution of non-linear finite element problems. The principal methods for numerical solution of the non-linear
equations are surveyed and discussed. Special emphasis is placed upon the description of an automatic load
incrementation procedure with equilibrium iterations. It is shown how this algorithm can be adapted for solving
problems involving instabilities, snap-through and snap-back. A simple scalar quantity denoted the current
stiffness parameter is suggested; this parameter is used to characterize the overall behaviour of non-linear
problems. It can also be used as a steering parameter in the solution process. The use of the present technique is
illustrated by several examples.
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ABSTRACT: The article discusses characteristic types of nonlinearities in structural systems. Various ways of
illustrating such nonlinearities are suggested. Mathematical equations that form the basis for alternative
numerical solution algorithms are stated. The use of the current stiffness parameter for characterizing nonlinear
systems is discussed. Some new formulations and applications of this parameter are suggested. A new class of
solution techniques utilizing simultaneous iteration on the loading parameter as well as the displacements is also
proposed. By these techniques it is not necessary to formulate a nonlinear stiffness matrix and incrementation of
displacement pattern can be used instead of load incrementation. No special load reversal criterion is normally
required for passing limit points.
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