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(i) 45° obliquity at 60 msec   (j) 30° obliquity at 60 msec 

Figure 4.10 (continued) 

 

The single structure, unrotated case was computed on the Shadow computing 

clusters at MSU’s HPCC facility. The rotated cases were computed on the Topaz 

computing clusters at ERDC’s DoD Supercomputing Resource Center (DSRC). The 

effect of poor grid quality for the rotated target cases on computational performance is 

seen in Table 4.1. On equal size and quality meshes, the run times on the ERDC platform 

Topaz should have been on the order of one eighth to one tenth that of the runs on MSU’s 

Shadow. However, after producing better quality grids, only the results for the 30 

obliquity case showed any significant improvement in computational performance. This 

still could be a result of cell skewness that might have been missed in the mesh 

generation. It is important to note that despite the large total processor-hours for the 

improved grid for the 45 case, there is still an improvement in performance. The number 

of cells is nearly four times that of lower quality grid, but the total processor hours are 

just over double. The improved grid for the 30 case shows a more significant 

improvement with a speedup of around 2.5. 
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12. With the vog, vars, and put files in the same directory, the Loci/BLAST 
simulation was submitted to the high performance computer using a PBS 
script.  

13. If the simulation time had not been met after the initial run had completed, 
then the arguments from Step 11 was removed from the vars file and the 
simulation was restarted like normal.  

After the 2D simulation is interpolated onto the 3D grid, the 3D simulation is 

allowed to run until the predetermined solution time has been reached. Plots of the 

pressure field about the box structures for each case are shown in Figure 4.17 to Figure 

4.27. Each case has the blast wave reaching the targets at a different time due to the 

location of the initial charge and the spacing of the buildings. Due to ERDC/DoD 

operational security concerns, the time shown is in scaled micro-seconds (usec) for each 

simulation and does not include the solution time for the 2D simulation. In addition all 

pressure and impulse results are normalized by a selected peak value of pressure.  

The top view figures illustrate the blast wave passing through the buildings where 

the reflected blast waves can be seen. The blast wave is perfectly symmetrical about the 

centerline of the street for the charge placed along the centerline and is symmetrical about 

the line angled 45° from the centerline for the charge placed at the 45° orientation. The 

pressures on each side of the symmetry line corresponding to the respective location can 

be considered equal in magnitude. The 3D figures give a better understanding of the 

pressures experienced on each face of the buildings as the blast wave moves across them. 

The cases where the front face is perpendicular to the blast wave show the 

strength of the reflected normal shock to be greater than the strength of the reflected 

oblique shock of the building faces at the 45° angle to the blast wave. This agrees with 

the shock physics that a reflected normal shockwave is stronger than a reflected oblique 
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shockwave. The second row of buildings in the case with the 23 inch building spacing 

experiences a strong blast wave than the case with the 13 inch building spacing. This is 

due to the blast wave being able to recover from the first row of buildings. Also, vortices 

form as the blast wave propagates past the buildings. This vortex formation causes 

rotational flow which is slow to convert back into the normal blast wave. The energy 

displaced by the rotational flow is eventually converted back to the normal flow but is 

behind the blast wave. The buildings at the 45° orientation to the blast have larger 

vortices than the buildings normal to the blast wave.  
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(a) 500 scaled usec    (b) 1000 scaled usec 

  
(c) 1500 scaled usec    (d) 2000 scaled usec 

  
(e) 2500 scaled usec    (f) 3000 scaled usec 

  
(g) 3500 scaled usec    (h) 4000 scaled usec 

Figure 4.17 Pressure field around structures, side view, 13 inch spacing, 0°. 
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(a) 500 scaled usec    (b) 1000 scaled usec 

  
(c) 1500 scaled usec    (d) 2000 scaled usec 

  
(e) 2500 scaled usec    (f) 3000 scaled usec 

  
(g) 3500 scaled usec    (h) 4000 scaled usec 

Figure 4.18 Pressure field around structures, top view, 13 inch spacing, 0°. 
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(a) 800 scaled usec   (b) 1300 scaled usec 

  
(c) 1800 scaled usec   (d) 2300 scaled usec 

  
(e) 2800 scaled usec   (f) 3300 scaled usec 

  
(g) 3800 scaled usec   (h) 4300 scaled usec 

  
(i) 4800 scaled usec   (j) 5300 scaled usec 

Figure 4.19 Pressure field around structures, front angled view, 13 inch spacing, 45°. 
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(a) 800 scaled usec   (b) 1300 scaled usec 

  
(c) 1800 scaled usec   (d) 2300 scaled usec 

   
(e) 2800 scaled usec   (f) 3300 scaled usec 

  
(g) 3800 scaled usec   (h) 4300 scaled usec 

  
(i) 4800 scaled usec   (j) 5300 scaled usec 

Figure 4.20 Pressure field around structures, rear angled view, 13 inch spacing, 45°. 
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(a) 800 scaled usec   (b) 1300 scaled usec 

  
(c) 1800 scaled usec   (d) 2300 scaled usec 

  
(e) 2800 scaled usec   (f) 3300 scaled usec 

  
(g) 3800 scaled usec   (h) 4300 scaled usec 

  
(i) 4800 scaled usec   (j) 5300 scaled usec 

Figure 4.21 Pressure field around structures, top view, 13 inch spacing, 45°. 
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(a) 800 scaled usec   (b) 1300 scaled usec 

  
(c) 1800 scaled usec   (d) 2300 scaled usec 

  
(e) 2800 scaled usec   (f) 3300 scaled usec 

  
(g) 3800 scaled usec   (h) 4300 scaled usec 

  
(i) 4800 scaled usec   (j) 5300 scaled usec 

Figure 4.22 Pressure field around structures, front angled view, 23 inch spacing, 0°. 

 


