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ABSTRACT

The blast mitigation potential of architecturally appealing alternatives to blastwalls is
investigated numerically. Seven different designs are compared. It is found that for
some of these, the maximum pressure is comparable to usual, closed wallwalls, and the
maximum impulse approximately 50% higher. This would indicate that such designs
could offer an alternative blast mitigation device that city planners may find acceptable.

1. INTRODUCTION

Explosions remain the most frequently used form of terror attack. They represent a
low-tech, cheap, abundantly available resource that produces the desired destructive,
psychological (mainly fear and rage), publicity (monopolization of news), economical
(disruption of travel, commerce, investment and consumption) and political (destabi-
lization) effects. Traditional ways to mitigate blast effects include the establishment
of safe distance perimeters, reinforcement of windows and walls, as well as walls and
other protective structures. Achieving acceptable standoff distances may not we pos-
sible in city environments. Walls, the logical blast mitigation device, typically affect
negatively the urban landscape, and may therefore not be acceptable to city planners.
This has led to the quest for architecturally appealing shock mitigation devices. The
main criteria considered were the following:

- Unobtrusiveness to pedestrians: the device should not affect the movement of
pedestrians in the vicinity of buildings;

- Visual appeal: the device should not affect the visual landscape of buildings; this
implies that the devices considered must be either completely or semi-transparent.

The compromise solution considered here consists of thick, bending- resistant shapes
made of acrylic material that may be Kevlar-reinforced.



Report Documentation Page Form Approved
OMB No. 0704-0188

Public reporting burden for the collection of information is estimated to average 1 hour per response, including the time for reviewing instructions, searching existing data sources, gathering and
maintaining the data needed, and completing and reviewing the collection of information. Send comments regarding this burden estimate or any other aspect of this collection of information,
including suggestions for reducing this burden, to Washington Headquarters Services, Directorate for Information Operations and Reports, 1215 Jefferson Davis Highway, Suite 1204, Arlington
VA 22202-4302. Respondents should be aware that notwithstanding any other provision of law, no person shall be subject to a penalty for failing to comply with a collection of information if it
does not display a currently valid OMB control number. 

1. REPORT DATE 
OCT 2010 

2. REPORT TYPE 
N/A 

3. DATES COVERED 
  -   

4. TITLE AND SUBTITLE 
An Assessment Of Architecturally Appealing, Semi-Open Shock
Mitigation Devices 

5a. CONTRACT NUMBER 

5b. GRANT NUMBER 

5c. PROGRAM ELEMENT NUMBER 

6. AUTHOR(S) 5d. PROJECT NUMBER 

5e. TASK NUMBER 

5f. WORK UNIT NUMBER 

7. PERFORMING ORGANIZATION NAME(S) AND ADDRESS(ES) 
Center for Computational Fluid Dynamics Dept. of Computational and
Data Sciences M.S. 6A2, George Mason University Fairfax, VA
22030-4444, USA 

8. PERFORMING ORGANIZATION
REPORT NUMBER 

9. SPONSORING/MONITORING AGENCY NAME(S) AND ADDRESS(ES) 10. SPONSOR/MONITOR’S ACRONYM(S) 

11. SPONSOR/MONITOR’S REPORT 
NUMBER(S) 

12. DISTRIBUTION/AVAILABILITY STATEMENT 
Approved for public release, distribution unlimited 

13. SUPPLEMENTARY NOTES 
See also ADA550809 Military Aspects of Blast and Shock (MABS 21) Conference proceedings held on
October 3-8, 2010. Approved for public release; U.S. Government or Federal Purpose Rights License, The
original document contains color images. 

14. ABSTRACT 
The blast mitigation potential of architecturally appealing alternatives to blastwalls is investigated
numerically. Seven different designs are compared. It is found that for some of these, the maximum
pressure is comparable to usual, closed wallwalls, and the maximum impulse approximately 50% higher.
This would indicate that such designs could offer an alternative blast mitigation device that city planners
may find acceptable. 

15. SUBJECT TERMS 

16. SECURITY CLASSIFICATION OF: 17. LIMITATION OF 
ABSTRACT 

SAR 

18. NUMBER
OF PAGES 

9 

19a. NAME OF
RESPONSIBLE PERSON 

a. REPORT 
unclassified 

b. ABSTRACT 
unclassified 

c. THIS PAGE 
unclassified 

Standard Form 298 (Rev. 8-98) 
Prescribed by ANSI Std Z39-18 



2. CALCULATIONS PERFORMED

In order to test the concept, the model problem shown in Figure 1 was studied. The
different alternatives tested, as well as their ‘footprint’, are shown in Figure 2. The
blast loads were computed with FEFLO, a code that has been used repeatedly for such
applications [1-3]. A grid refinement study was carried out for the first case. Once a
sufficiently converged result was achieved, the same mesh-size parameters were used
for all subsequent geometries. This resulted in grids of approximately 3 Mtets. A
typical run is shown in Figure 3. A comparison of the loads seen by window S1 and a
comparison of the maximum pressure and maximum impulse seen by the front face of
the building are given in Figures 4-7. Note the large spread in values.
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Figure 1 Base Configuration



Figure 2 Alternatives Considered
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Figure 3 Footprint of Alternatives Considered



Figure 4 Typical Run
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Figure 5 Comparison of Pressure and Impulse Time Histories



Figure 6 Maximum Pressure on Wall



Figure 7 Maximum Impulse on Wall



3. DISCUSSION

The inspection of the results obtained immediately indicates that designs VD0 and
VD3 are not competitive. Their maximum pressure and impulse as compared to the
closed wall are up to 300% higher. The best designs are VD5 (3-1 L-elements) and VD6
(broken wall). For both of these the maximum pressure is comparable to the closed
wall, and the maximum impulse approximately 50% higher.

4. CONCLUSIONS

The blast mitigation potential of architecturally appealing alternatives to blastwalls has
been investigated numerically. Seven different designs were compared. It was found
that for some of these, the maximum pressure is comparable to usual, closed wallwalls,
and the maximum impulse approximately 50% higher. This would indicate that such
designs could offer an alternative blast mitigation device that city planners may find
acceptable.
Future work will consider fully coupled fluid-structure runs for the more appealing
designs, in order to assess whether such devices can be manufactured from commonly
available materials such as acrylics or other poly-carbonates.
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