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Abstract

In this paper, the virtual element method is used to study the linear elastic porous plate problem,
it can effectively solve the phenomenon of stress concentration at the edge of the hole and over-
come the non-physical pressure shock phenomenon of linear elastic problem. Moreover, this me-
thod has the advantages of simple subdivision process, strong grid adaptability, optimized boun-
dary problem with suspension points, no explicit expression of basis function, and stiffness matrix
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obtained with special projection operators and degrees of freedom, thus establishing the position
of virtual element method in dealing with similar problems. Finally, through error analysis and
numerical experiments, the validity and feasibility of the virtual element method for the problem
of linear elastic porous plate are proved. Therefore, the method can provide a reference for testing
other approximate methods such as a coupled of hybrid element, Galerkin method and finite ele-
ment method.
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Figure 1. Grid division diagram
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Figure 2. Numerical solution of displacement and stress corresponding to different mesh numbers
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Table 1. Error and error order corresponding to different mesh numbers

F 1 TR R EIRE RIREH

N low = &4 & D o, = w s o, = w0, (N
4x4 5.29 x 1072 — 3.36 x 1072 — 8.34 x 1072 —
8x8 2.86 x 1072 0.77 1.70 x 107° 0.89 426 x 1072 0.87
16 x 16 1.46 x 1072 0.89 8.49x 107 0.97 2.19x107? 0.97
32x32 7.42%x10°° 0.96 424 x10°° 0.99 1.03x10°? 0.99
64 x 64 3.81x107° 0.99 9.06 x 107 0.99 5.45 x 107 0.99
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