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Identification of elasticity boundary conditions

based on cuckoo search algorithm

WU Xiuzhuang , ZHOU Huanlin , CHEN Haolong
(School of Civil Engineering, Hefei University of Technology, Hefei 230009, P. R. China)

Abstract: For Cauchy boundary condition inverse problems in 2-D elasticity, all the boundary conditions on
accessible part of the boundary are known,and the boundary conditions on the rest inaccessible part of the
boundary need to be solved . In this paper, based on the boundary element method, and with a polynomial
function to approximate the unknown traction boundary conditions, the inverse problem was transformed
into a problem with the identification of unknown coefficients of the polynomial. The objective function was
defined as the least square error between the calculated values and the given values of the tractions on the
measurable part of the boundary. The unknown tractions on the immeasurable boundary were recognized by
minimizing the objective function through the cuckoo search (CS) algorithm. Then, the unknown boundary
displacements were obtained by solving the direct problem with the inversed tractions and the other known
conditions. The calculation results with and without using polynomial approximation were compared, and
the influences of nest number, polynomial order and measurement noise on the numerical inversion were
also discussed. Numerical examples verify that the CS algorithm combined with polynomial approximation

can accurately and effectively solve the Cauchy problem in elasticity.
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Fig. 1 The inverse problem of Cauchy boundary conditions
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Fig. 2 Square plate under uniaxial tension
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Fig. 3  Inverse results with different measurement errors
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Fig. 5 Inverse results with different measurement errors
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