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ABSTRACT

A new, variational multiscale stabilized formulation foagrangian shock hydrodynamics (hydrocode
in short) is presented. To the author's knowledge, it is thly tnydocode that can accurately and
robustly compute the highly unsteady compressible flowshotk hydrodynamics problems on tri-

angular/tetrahedral meshes in two/three dimensions, #sas¢he more commonly used quadrilat-
eral/hexahedral meshes. The proposed method leveragesialigear formulation of the Lagrangian

shock hydrodynamics equations, and global conservatiaatténed with an approach that differs

from most of the stabilized methods for compressible flovisc@&vise linear, equal-order interpolation
for velocities, displacements, and thermodynamic vaelispecifically pressure or internal energy,
depending on the preferred formulation) is adopted. Tlas é&spect makes the current formulation
insensitive to the typical pathologies affecting standaydrocodes (hamely hourglass on quadrilat-
eral/lhexahedral meshes, and artificial stiffness on trkmfietrahedral meshes). The stabilization in-
volves additional design requirements with respect to tineesponding operators found in the literature
for compressible aerodynamics applications, due to thehignsteady nature of the problems to be
solved, which may include blast/implosions. Numericatdder the unsteady Euler equations of gas
dynamics are presented in two and three dimensions.



