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1 #6: BEM (Boundary Element Method)
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Perturbation stochastic Cell-Based smoothed finite element
method for laminated composite plates

ZHOU Li-ming, MENG Guang-wei, LI Peng, LI Feng®, LI Xiao-lin
(School of Mechanical Science and Engineering, Jilin University,Changchun 130025, China)

Abstract: The randomness is the inherent characteristics of the practical engineering structures,and it has
great practical significance for the reliability design of the engineering structures to describe the random
response and statistics of response of the structures with random parameters truly. The smoothed finite
element formulations of laminated composite plates based on the first-order shear deformation theory
were derived adopting quadrilateral element the based on Cell-Based smoothed finite element,and the de-
mand of the mesh generation was decreased so that the elements are allowed to be of arbitrary shapes.
the shear locking was eliminated by using discrete shear gap. The equilibrium equation of the perturba-
tion random smoothed finite element and the numerical characteristics of structural random responses
were derived by combining the perturbation method and random field theory. The random responses of
the laminated composite plates with the random material properties were solved, and the numerical re-

sults indicate that the approach proposed is correct and feasible.

Key words: Perturbation stochastic Cell-Based smoothed finite element method; shear locking; gaussian

random field;laminated composited plates
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Fast acoustic design sensitivity analysis based on ACA-BEM

ZHENG Chang-jun®, CHEN Lei-lei, CHEN Hai-bo
(Department of Modern Mechanics, University of Science and Technology of China, Hefei 230027, China)
Abstract: A set of fast acoustic design sensitivity analysis approaches are developed in this paper based on
the boundary element method accelerated by the adaptive cross approximation (ACA). Both the direct
differentiation method and the adjoint variable method are implemented in the design sensitivity analysis.
Since the compressed coefficient matrices can be obtained in the ACA before the iterative solution proce-
dure,the ACA can be adopted to conquer not only the high storage requirement but also the high compu-
tational cost of the conventional boundary element method. Moreover, the compressed matrices are re-
used in the acoustic design sensitivity analysis in order to make the developed approaches more efficient.
Numerical examples are used to demonstrate the accuracy and efficiency of the developed approaches,and

also the potential in large-scale acoustic optimization problems.

Key words: boundary element method;adaptive cross approximation;acoustic design sensitivity analysis;

direct differentiation method;adjoint variable method
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