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Blast waves in complex urban configurations

Beirut 2020

STEE



97

Blast waves in complex urban configurations
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Blast waves in complex urban configurations
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Blast waves in complex urban configurations
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Damage of Structures under Blast loading
Oklahoma 1995
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Damage of Structures under Blast loading
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Damage of Structures under Blast loading
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Damage of Structures under Blast loading
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Damage of Structures under Blast loading
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Damage of Structures under Blast loading
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120 mm foam

Damage of Structures under Blast loading

Without foam 60 mm foam
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Damage of Structures under Blast loading

STEE



108

Damage of Structures under Blast loading

60
%



109

Combined fragment impact and blast loading

Independent Control of the Blast Wave characteristics 

and the Fragment Velocities

1-3 Simultaneous Fragments with Accurately defined 

Impact Points within 5mm

Planar Blast Wave with controlled Overpressure

Control over the Time Interval between the loads in the 

μs scale : STAND-OFF DISTANCE
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Combined fragment impact and blast loading

Δt=33μs V=561m/s
Penetration 7/15
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Combined fragment impact and blast loading

Δt= 333μs Vi= 417m/s
VR = 102m/s
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Combined fragment impact and blast loading
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Combined fragment impact and blast loading
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Combined fragment impact and blast loading
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Combined fragment impact and blast loading
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PYROTECHNICAL SHOCK
ISO 17025
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PYROTECHNICAL SHOCK
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