FOR 2D FRAMES

The consistent mass matrix:

m = pl

-

The lumped mass matrix without rotations (diagonalised):

pl A
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FOR 3D FRAMES
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Numerical integration is used
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m= j N'pNdV , where N — shape functions array
\Y

MASS DIAGONALIZATION
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1. Compute the consistent mass matrix <1 the usual manner.
2. Compute:

=

()= 3 Meli) fori=1,n
i=1

n = number of degrees of freedom (DOFs) in the element

3. Set
Mg(i,j)=0.0 for i= |
M (1,1 = 560 fori=1,n

For higher order elements the procedure suggested by Hinton, et al., is used. The steps are:

. M D
1. Compute the consistent mass matrix (M ] in the usual manner.

2. Compute:

Mg (ii)= = Mg(ii)

|

Note that this method ensures that:

1. The element mass is preserved
2. The element mass matrix is positive definite

Link to some reference discussing the diagonalisation of mass matrix:
http://www.colorado.edu/engineering/ CAS/courses.d/MFEMD.d/MFEMD.AppD.d/MFEMD.AppD.pdf
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