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MLPG method based on moving Kriging interpolation for structural dynamic analysis
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Abstract;: A meshless local Petrov-Galerkin ( MLPG) method based on the moving Kriging interpolation was
employed for solving two-dimensional structural dynamic problems. With the method, Heaviside step function was used as
a weight function in each sub-domain and the precise time step integration method was adopted for time domain
discretization. As the shape functions constructed based on moving Kriging interpolation had the property of Kronecker
Delta, the essential boundary conditions could be used directly. The boundary integral was only involved to form a global
stiffness matrix, and the field integral and the singular integral were not involved. Numerical examples showed that MLPG
method based on moving Kriging interpolation has advantages of easy implementation and high accuracy.
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Tab. 1 Natural frequencies of the rectangular plate
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Fig. 1 Node distribution

of the rectangular plate

o i/ Ha
MLPG(11 x11)  ANSYS(6561DOFs)
1 655.2 655.39
2 655.2 655.39
3 779. 1 780. 83
4 957.0 956.07
5 1077.5 1080. 3
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Fig. 4 Node distribution of the cantilever beam
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Tab.2 Computed results at several time-steps
under Heaviside step loading with damping

I R] 2 I [H]/s A S L F/m
9 400 47.00 —-0.008 812 66
9500 47.50 —-0.008 814 55
9 600 48.00 —-0.008 814 29
9700 48.50 -0.008 815 11
9 800 49.00 —-0.008 816 46
9900 49.50 -0.008 812 23
10 000 50.00 —-0.008 814 24
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damping under transient loading
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