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About$Stone$Security$Engineering$

•  Consul?ng$and$engineering$firm$dedicated$to$
protect$people$and$opera?ons$from$terrorist$
aDacks.$

•  Engineers$at$Stone$have$over$20$years$of$
experience$in$the$field.$

•  Bridging$the$gap$between$security$
requirements$and$engineering$design.$
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Do$I$Need$a$Blast$Assessment?$
•  Am$I$at$risk$of$a$terror$aDack$associated$with$
explosive$devices?$

•  Do$I$understand$opera?onal$vulnerabili?es$
associated$with$and$explosive$aDack?$

•  Do$I$understand$structural/architectural$
vulnerabili?es$associated$to$how$my$building$
perform$under$a$explosive$aDack?$

•  Does$the$cost$(in$casual?es/injuries,$opera?ons,$
etc.)$jus?fy$knowing$my$vulnerabili?es?$
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WHAT$IS$AN$EXPLOSION?$ INJURIES$AND$DAMAGE$

BLAST$ASSESSMENT$



What$is$an$Explosion?$
•  An$explosion$is$a$exothermic$reac?on,$such$as$an$oxida?on,$

with$a$very$fast$the$release$of$energy$to$the$soundings.$
•  The$energy$gets$released$in$the$form$of$light,$heat,$sound$and$

overpressure.$
•  Harmful$effects$are$associated$to$heat$and$overpressure.$
•  Heat$is$localized$to$the$volume$where$the$reac?ve$products$

exist.$
•  Overpressures$travels$much$larger$distances$in$the$form$of$a$

shock`wave.$
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General$Types$of$Explosions$

•  Boiling$Liquid$Expanding$Vapor$Explosion$
(BLEVE)$

•  Vapor$Cloud$Explosion$(Fuel$Gas$Explosion$or$
Dust$Explosion)$

•  Explosives$(TNT,$ANFO,$etc.)$
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Air`Blast$Load$
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Parameters$Influencing$Air`Blast$Load$$

•  Threat*Size.*Mass/weight$of$explosive$(Expressed$
in$lbs,$kg,$etc.)$

•  Standoff*Distance.*Separa?on$between$the$
threat$and$the$target$(Expressed$in$feet,$meters,$
etc.)$

•  Threat>Target*OrientaAon.*Angle$between$
normal$to$the$target$surface$and$the$line`of`sight$
between$the$target$and$the$threat$(Expressed$in$
degrees)$
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•  The$pressure$at$the$
boDom$of$Hoover$Dam$
(Arizona)$can$reach$
45,000`psf$(312`psi)$

•  A$250`kg$TNT$at$6`
meters$gives$a$peak$
pressure$of$1,300`psi.$

•  At$12`meter$the$peak$
pressure$results$200`psi$
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Order$of$Magnitude$



•  A$hummingbird$flap$
takes$between$5$to$20$
millisecond.$

•  The$dura?on$of$blast$
load$goes$between$2$to$
200$milliseconds$
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Order$of$Magnitude$



Other$Parameters$

•  Confinement$Effects$
•  Tunneling$Effects$
•  Shadowing$Effects$
•  (Breach/Spalling$Effects)$
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Effect$of$Confinement$

•  Associated$with$interior$threats$(within$
building,$parking,$etc.)$

•  Shock`wave$gets$amplified$by$mul?ple$
reflec?ons$on$surrounding$walls.$

•  Larger$load$dura?on$caused$by$build`up$gas$
pressure$(controlled$by$ven?ng$areas)$
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Tunneling$Effects$

•  Associated$with$exterior$threats$in$high`dense$
urban$environments.$

•  Shock`wave$gets$amplified$by$mul?ple$
reflec?ons$caused$by$surrounding$buildings.$
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•  Associated$with$exterior$
threats$with$exterior$
blast$wall.$

•  If$design$properly$
reduces$shock`wave$on$
the$high`load$areas$of$a$
target.$

•  Complex$calcula?ons$
using$CFD$or$Empirical$
Tables$
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Shadowing$Effects$



•  Cause$by$near`contact$
or$contact$threats.$

•  Cri?cal$in$the$design$of$
magazines.$

•  Cri?cal$in$the$design$of$
exposed$load`bearing$
columns/wall$as$can$
ini?ate$progressive$
collapse$
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Breach/Spall$Effects$
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BLAST$ASSESSMENT$



For$a$250`kg$of$TNT$
•  Lethality$at$15`meters.$
•  Lung$Damage$at$23`
meters.$

•  Eardrum$Rupture$at$60`
meters.$

Other$associated$effects$
caused$by$debris$or$
shrapnel$
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Effects$in$Humans$
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•  Failure$of$exterior$
glazed$systems.$

•  Hazard$to$floor$
occupants.$
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Effects$in$Buildings$



•  Failure$of$architectural$
par??on.$

•  Hazard$to$floor$
occupants.$
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Effects$in$Buildings$



•  Failure$of$structural$
secondary$elements.$

•  Hazard$to$building$
occupants.$
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Effects$in$Buildings$



•  Failure$of$primary$
structural$elements.$

•  Hazard$to$building$
occupants.$
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Effects$in$Buildings$
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Results$from$a$Blast$Assessment$
•  Is$it$likely$that$my$building$will$collapse$under$the$
explosive$threat?$

•  What$level$of$structural$damage$is$expected$aher$
an$explosive$threat?$

•  Can$architectural$elements$(windows/walls)$be$
hazardous$to$building$occupants?$

•  Is$it$possible/reasonable$to$harden/retrofit$the$
building$to$mi?gate$hazard$(reduced$
vulnerability)?$
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Iden?fy$a$Credible$Threat$

•  Have$I$been$targeted$before?$
•  Have$my$neighbors$been$targeted$before?$
•  What$type$of$explosive$threat$is$more$likely$to$
happen?$

•  Am$I$willing$or$are$there$opera?onal$measures$
in$place$to$detect$threats$in$transit?$

3/20/14$ ASIS$Cairo$Blast$Presenta?on$ 25$



Types$of$Improvised$Explosive$Devices$
(IED)$
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Iden?fy$Level$of$Protec?on$

•  What$damage$is$acceptable?$
•  Does$my$facility$host$cri?cal$areas/VIP?$
•  Does$my$facility$require$con?nuity$of$
opera?ons?$Are$my$cri?cal$u?li?es$
redundant?$

•  Are$the$egress$paths$for$my$personnel$
suscep?ble$of$damage?$
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Iden?fy$Threat$Effects$and$
Vulnerabili?es$



•  Control$parking.$
•  Provide$an?`ram$
barriers$

•  Enhance/Provide$
screening$

Because$YOU$WANT$TO$
KEEP$THE$THREAT$AWAY$
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Increase$Opera?onal$Measures$



•  At$least$install$(but$not$
just)$security$film.$

•  If$required$provide$
catchment$system$to$
minimize$glass$hazard;$
or$

•  Replace/reinforce$
window$with$blast$
resistant$window$
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Windows$Hardening$



•  Avoid$unreinforced$
CMU.$

•  Harden$par??on$with$
catchment$system,$or$

•  Reinforcement$System$
•  Control$Connec?on$
Design$

•  Install$Secondary$
Hardened$Wall$
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Architectural$Par??ons$Hardening$



•  Install$retrofit$system$to$
enhance$structural$
resistance/duc?lity.$

•  Fiber$wrap$Systems$
•  Steel$Jackets$
•  Concrete$Covers$
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Structural$Hardening$
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