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Higher order elements in 2D and 3D
Motivation
Higher order elements have a higher convergence rate
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If the_solution is smooth enough (hot dealing with strong and weak discontinuities
such as crack tip, sharp wave fronts, shocks in fluid mechanics, ...) it is often
beneficiary to use higher order elements as we benefit from higher convergence
rate.

BUT the solution should be accurate enough (already using small elements) so we
are in the asymptotic convergence rate
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Sample efficiency plot

p=0
p=1
o p2
o N =3 —=
P2\ X p=3
: p=5 —o
z o b
Cﬁx‘“‘/ ._E_. u@& S — -_q\. - \
<S¢ 0&\@ s ; i

=

INX
> s @M 4 PEE 5 25 2 as_ a4
A log10{Erms N °
Vel M\m‘\(\o 09 Mavy s 10

Figure 1. Asymptotic work estimates for 3-D linear problemtb' ?"3”\‘9"‘*‘5 (AR \wn i
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«  Adaptive operations in spacetime: Sod's shock tube problem

- Front-tracking better than shock capturing Results by Scott Miller
- hp-adaptivity better than h-adaptivity
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Shéck tracking: 446 elements

Formulation of a higher order finite element /\] / N N~
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There are cases that we only deal with simple geometries
but the solution should be accurate
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(a) 4-nodeto B-node element
transition region

(b} 4-node to 4-node element transition;
from one to two layers
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(b} Interpolation functions
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