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Design Step References
A. Define facility operational performance requirements. 1, 2, 4,7
B. Establish quality assurance (QA) criteria for analysis, design, and construction work, and assign 8, 12
C. Perform threat, hazard, and risk assessments, and estimate future risk. 1, 7, 13
D. Determine explosive sources, their locations, and magnitudes 1, 2,5, 7,11, 13
E. Estimate corresponding loading conditions. 4,5, 11, 13
F. Establish general siting, facility layout, and design criteria, 1, 2, 3,7, 11, 12, 13
G. Proportion members for equivalent static loads. 4,5,8,9
H. Compute blast loads on facility more accurately. 4,5, 11
I. Compute loading from fragments, crater ejecta, ground shock, etc. 5
J. Combine all dynamic loads and perform preliminary dynamic analyses. 4,11, 5
K. Redesign facility to meet selected criteria estimated loading effects. 4,5
L. Consider nuclear radiation, EMP, thermal effects, CB, etc., if appropriate. 10
M. Verify design by acceptable methods.
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1. UFC 4-020-01, DoD Security Engineering Facilities Planning Manual (2009)
2. UFC 4-010-01, DoD Anti-Terrorism Standard (2007)
3. ASCE Structural Design for Physical Security (1999)
4. UFC 3-340-02, Structures to Resist the Effects of Accidental Explosions (2008)
5. TM 5-855-1, US Army Technical Manual (1986)
6. UFC 4-023-07, Design to Resist Direct Fire Weapons Effects (2008)
7. FEMA Reference Manual 426 (2003)
8. UFC 4-023-03, Design of Buildings to Resist Progressive Collapse (2009)
9. GSA Progressive Collapse Analysis and Design Guidelines (2003)
10. ASCE Manual 42 (1985)
11. ASCE Design of Blast Resistant Buildings in Petrochemical Facilities, 2™ ed.(2010)
12, ASCE Standard, Blast Protection of Buildings (2011)
13. Handbook for Blast Resistant Design of Buildings, Wiley (2010)
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- Blowout: The component is overwhelmed by the blast

F7HA QL S A7E A 4 9l load causing debris with significant velocities.
2hA 2w gafsAs el LA et o] - Hazardous failure: The component has failed, and de-
ATE o] &3 o|AHA Q] 2 A|AF BIsjAo] HPA O bris velocities range from insignificant to very significant.
R o]Fofxith - Heavy damage: The component has not failed, but it has
significant permanent deflections causing it to be
=] I|sH A : 3 i
3.41 T2 Ilsh =4 un-repairable. The component is not expected to with-
ZzBEA O3 B4 93 /M dutzoz AlSE= stand the same blast load again without failing.
b 0 o132 A k(Pressure-Impulse, P-I) ZAlo|t}. P - Moderate damage: The component has some permanent
Ao 2o mg7|Eo] AA W, o] 7|E2UIo AES deflection. It is generally repairable, if necessary, al-
of7|8le B30l FEE Y QAlrorm Ak BA R though replacement may be more economical and
Uehd #Ao|th, & 1zBEA7} guEs e SdAS aesthetic. The component is expected to withstand the
=23 AL AAtste] UERH o] P Aot} PI Al same blast load again without failing but the end state
2 o] &35 A ZF Yo FREA 02 o238 £ 9e may be a lower level of protection.
o7 AA E3| oudA DA wo] AL Qi) 3} - Superficial damage: No visible permanent damage. The
uk FA AFLE I 9l P ZAL ofefe} o] =LA A component is expected to withstand the same blast load
74R) 9] AMEojof B AL 74| glon oo that AR and maintain the level of protection.
7} dasith
olge 444 v Ee FE2FAY Y F sz
- g =e At s M or ddsh=t =0l 2 4 Atk shAW
- ZOM A9 FRER) ZE)4 TREA, 3] FFE A (primary structural component)2]
O EERORL] g3 § A FRE HPA nE G B4
7 2 mja7|E"
Expected Element Damage
Element Type superficial moderate heavy Hazardous
leelx e['[lélx llm:\x emelx leax emax LlITlilX emelx
Single-Reinforced Slab or 1 ) 90 ) 90 . 2
Beam-Column
Double-Reinforced Slab
or Beam-Column without 1 - 2 - 2° - 2
Shear Reinforcement
Double-Reinforced Slab
or Beam-Column with 1 - 4 - 4° - 4
Shear Reinforcement
Walls and Seismic 09 i i 2 i 3 i
Columns
Non-seismic Columns 0.7 - - 0.9 - 1 -

24 mMAnzzE A5 M35 (2012, 9)
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