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Lower Bound Determination of Limit Load Using Shepard's Mesh-Free
Method and Second Order Cone Programming

S. M. Binesh and S. Rasekh
Civil and Environmental Engineering Department, Shiraz University of Technology

Abstract: In this paper, a novel numerical limit analysis approach is presented for determination of lower bound of collapse
load in the stability problems of soil mechanics by combining lower bound theory, Shepard's mesh-free technique and second
order cone programming. Based on the proposed method, the domain of problem issimulated by nodes, and thereisno need for
traditional meshing process used in the conventional mesh-based numerical limit analysis approaches. To satisfy the conditions
required for admissibility of stress field at the entire problem domain, a Voronoi cell is considered around each
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node and the stress gradient is smoothed in thisVoronoi cell. Asthe VVoronoi cells cover the entire domain, the obtained smoothed
stress field leads to a rigorous lower bound solution. Based on the derived formulation, a computer code is developed and the
accuracy and efficiency of proposed method isinvestigated at the end of the paper by solving some examples.

Keywords: Lower bound, mesh-free method, second order cone programming.
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lower bound

Shepard's mesh-free method
second-order cone programming
rigid-plastic behavior
associated flow rule

limit analysis

numerical method
mathematical programming
. optimization problem

10. stressfield

11. statically admissible

12. finite d ement method

method
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25.field variable

26. support domain
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