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A NovelVirtual Node M ethod for Polygonal E lem ents

TANG Xwhal, WU Sheng chuan’>, ZHENG Chao, ZHANG Jian-hai
(1 State Key Lab of Hydrau lics and Mountain River Engin eerin g
Sichuan Un iversity, Chen gdu 610065 P.R. China;
2 Centre for Advanced M aterials Joining and Can pu tations (AMJC ),

School of Materials Scien ce and Engineering,

Hefei Un iversity of Technology, Hefei 230009, P. R. China;

3 Centre for Advanced Can pu tations in Engineerin g Scien ce (ACES), Deparim ent of

M echanical Engineering, NationalUn iversity of Sin gapore, 117576 Sin gap ore)

Abstract A novel polygonal finite e lem entmethod (PFEM ), which is based on partition of u-
nity, was proposed and named as virtual node method (VNM ). To test the perfomm ance of

presentm ethod intensive nunerical exanplks were carried out for solid m echanic problams

With polynan al fom, virtual node method achieves better results than that of traditional
PFEM, including W achspressmethod and mean value method in standard patch test Cam pared
w ith standard triangular FEM, virtualnodemethod can achieve better accuracy W ith the abili
ty to construct shape function on polygonal elem ents virtual node method provides greater

flex bility in m esh generation Therefor¢ several fracture problems were studied to dem on
strate potential imp lm entation W ith the advantage of virtual node method convenient refine-
ment and remeshing strategy are applied

Keywords virtual node method polygonal finite elem ent method partition of unity, crack
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