
LOS ALAMOS HYDROCODE MODELS OF ASTEROID DESTRUCTION BY AN INTERNAL 
EXPLOSION.  R.P. Weaver, C. S. Plesko and W. R. Dearholt Los Alamos National Laboratory (MS T087, Los 
Alamos, NM, 87545 rpw@lanl.gov, plesko@lanl.gov and wrd@lanl.gov )  

 
 
Introduction: Disruption of a potentially hazard-

ous object (PHO) by a high-energy  subsurface burst is 
considered. This is just one possible method of impact-
hazard mitigation. We present RAGE radiation hydro-
code models of the shock-generated disruption of 
PHOs by subsurface nuclear bursts using scenario-
specific models from realistic RADAR shape models. 
We will show 2D and 3D models for the disruption by 
a large energy source at the center of such PHO mod-
els (~1-10 Mton) specifically for the shape of the Ito-
kawa asteroid. This study follows an initial study that 
used a uniform composition. Here we explore two new 
aspects of this mechanism: variable/low density 
compistions and the inclusion of a realistic material 
failure model (Johnson/Cook.). This work is part of a 
larger collaboration at Los Alamos [1] 

The xRAGE code is a well documented and vali-
dated multidimensional hydrodynamics code that fea-
tures Continuous Adaptive Mesh Refinement (CAMR) 
in order to simulate complex hydrodynamic interac-
tions [2,3,4]. Complex, tabular equations-of-state are 
used as well as a detailed material strength package for 
solid materials. The current (validated) strength model 
in xRAGE is the Steingurg-Guiuan (SG) model with 
failure contolled by Pmin. A Johnson-Cook failure crite-
ria has recently been implemented (needs V&V). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

xRage Simulation of a 1Mt explosion inside a 
uniform composition shape of the Itokawa asteroid.    
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