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Phantom Nodes and Phantom Elements

Rewrite into superposition of two phantom elements

   



2 21 1

21

SI
t

II

SI
t

II

h fHNtfHNtt )()()()()()(),(

),(),(

XXuXXuXu

XuXu

    

where



















0

0

0

0

2

1

)( if

)( if

)( if

)( if

II

III

I

III

II

I

f

f

f

f

Xu

Xqu
u

Xqu

Xu
u

0)(xf

0)(xf

1
1

2
2

3 3

0)(xf

0)(xf

0)(xf

1 2

34 4
4

1

2

 

Real node

Phantom node



2

Easier in implementation

Domain Integration Schemes

Integrate in phantom elements and assemble according to area ratios
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- Song, Areias and Belytschko (2006)Phantom Element Integration

Sub-domain integration

Integration conducted in two sub-domains cut by cracks

More accurate results; available in 2D XFEM

Difficulties in implementation: Varied integration schemes, 

Different data structure, Transfer of state variables


