An exact linear and angular momentum conserving hybrid
spectral element method

Marc Gerritsma!, Joé Fisser!, Varun Jain! , Yi Zhang'

I Delft University of technology, Faculty of Aerospace Engineering, P.O. Box 5058,
2600GB Delft, The Netherlands
v.jain@tudelft.nl

In this talk we will present a hybrid, mixed spectral element formulation for a linear
elasticity. The solution will satisfy conservation of linear and angular momentum
strongly, in a point-wise sense.

The mixed formulation is based on the minimization of the complementary elastic
energy subject to the constraints that the stress tensor satisfies equilibrium of forces
(linear momentum conservation) and conservation of angular momentum. The La-
grange multipliers which enforce these constraints are the displacement field and the
field of rotations, respectively.

The hybrid formulation does not suffer from spurious kinematic modes through a
judicious choice of degrees of freedom/basis functions.



