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ABSTRACT 

Shakedown theorem for analysing the cyclic behaviour of laterally loaded piles has been developed 

and applied to single vertical pile embedded in cohesionless soils. Depending upon the pile-soil 

characteristics and the magnitude and type of cyclic loading, the pile response may shakedown and 

stabilize to an elastic response, or continue to accumulate deflections and deteriorate until failure 

occurs (1). In classical plasticity the shakedown analysis is among the most important basic problems. 

At the application of the plastic analysis and design methods the control of the plastic behaviour of the 

structures is an important requirement. Since the shakedown analysis provide no information about the 

magnitude of the plastic deformations and residual displacements accumulated before the adaptation 

of the structure, therefore for their determination several bounding theorems and approximate methods 

have been proposed. In the study, presented in this research the complementary strain energy of the 

residual forces is considered an overall measure of the plastic performance of structure and the plastic 

deformations are controlled by introducing a limit for the magnitude of this energy (2,3). Limit curves 

are presented for the shakedown load multipliers. The numerical analysis shows that the bound of the 

complementary strain energy of the residual forces can influence significantly the magnitude of the 

shakedown multipliers. The formulations of the problems yield to nonlinear mathematical 

programming which are solved by the use of sequential quadratic algorithm. 
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