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Some U.S. Army vehicles
have various forms of
protective seating that
absorb some acceleration
pulses, or shock waves;
this study is part of an
effort to update vehicles
that do not have such
protection, as well as refine
those that already do.
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Saving soldiers’ lives

Asoldier’sabilitytosurviveamineblastgreatlyimprovesifarmoredvehi-
clesareequippedwithenergy-absorbingseats,accordingtorecentstudiesbyAla
Tabiei, Ph.D., an aerospace engineer at the University of Cincinnati.

Theblastfromanti-tankminesorimprovisedexplosivedevices,commonly
calledIEDs,cantransfershockwavesfromthefloorofpersonnelcarriersorother
non-tankvehiclestotheseatstotheoccupants,oftenwithsuchforcethatitcan
crush the occupants and severely injure or kill them.

Aspartofhisstudy,Dr.Tabieidevelopedandevaluatedanewseatdesignfor
personnelcarriersandothernon-tankvehiclesthatmitigatesanexplosion’sforce
insidethevehicle.Insteadofboltingtheseatdirectlytothefloor,hedesigneda
seat attached to steel rails encased in aluminum tubes.

Hefirstcreatedmathematicalformulasthatrepresentdifferentaspectsof
thevehicle.Next,heusedspecial software, LS-DYNA 3D, tocreateacomputer
modelofthevehicle,includingseats,tiresandhumanprototypes,andtranslate
the formulas into a simulation.

By running this data-intensive model more than 500 times on the Ohio
SupercomputerCenter’sIntel ltanium2 computer cluster, Dr.Tabieiwasable
toperfectthesimulation.Onceheensuredthemodelaccuratelysimulatedthe
forceandinjuriescausedbyanexplosiveforce,hecouldreliablytestandmodify
thedesignsforenergy-absorbingseatsmuchfasterandwithfarlessexpensethan
conducting full-scale, destructive tests.

Mostimportantly,computersimulationsofthenewdesignshowedthatthe
forceofamineblastnowmovesfromthefloortothetubes,crushingtheminthe
process — not the passengers.

“Manyfatalitieshappenbecauseoftheaccelerationpulses,notbecauseofa
directhitfromanexplodingdevice.Withanenergyabsorberbetweenthefloor
andtheseatoftheoccupant,wecanstarttomitigatetheshockwave, Dr.Tabiei
said."Thesefindingsareparticularlyexciting,becausetheycouldcontributetoa
whole new way of protecting soldiers’lives.”
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