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Highlights 

 A novel numerical method is developed for shakedown analysis of engineering structures 

under multiple variable mechanical and thermal loads. 

 Without needing to perform mathematical programming, the method is a two-level 

iterative procedure based on a series of linear elastic finite element solutions. 

 Practical shakedown problems under multi-dimensional loading domains are effectively 

solved and analyzed. 

 Alternating plasticity and ratcheting mechanism to determine shakedown boundary of 

structures are revealed. 

 Numerical applications show the proposed method turns out to be of high accuracy and 

efficiency, and is well suited for shakedown analysis of large-scale engineering 

structures. 
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