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Court case

Å Opposingtraffic collisionon countryroadwith slowlyturningvehicle
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Court case

Å Questions: Was the passenger wearingthe seatbelt properly? If not, whichinjuriesstill wouldhavebeen
sufferedhadthe occupantbeenwearingtheir seatbelt properly?
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Court case

Å Evaluation of impactvelocitiesupon vehicledamagesandrest positions

VBMWҒ 120 kph, VVWҒ 30 kph

Å Biomechanicalstress on the occupant
(BMW):

ɲǾ Ғ ул kph
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Acutaloccupantinjuries:

Å Thorax contusion(right side)

Å Kneecontusion(right side)

Å Complicatedfractureof foot skeleton,  of tarsal
boneandmetatarsaljoint



αWhat is the differencein the occupantsΨ biomechanicalstress levelΚά
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Structure of the series of experiments

Å Threecrashtestswith same collisionparameters, velocitiesandvehicletypes

Å Head on collisioninto a tree

Å All testswith airbagdeployment

Å A PRIMUS breakabledummywith triaxialaccelerometersin

head/chestandhip

Å Level of seatbelt usage:

seatbelt fitted properly, seat

belt worn under the left

shoulder,

not wearinga seatbelt

Å Autopsyof the primusdummy

was conductedafter eachtest
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Unbelted dummy

Comparison of occupant stress in frontal collisions with varying degrees of seat belt use | Dipl.-Phys. Annika Kortmann | 01.10.2021 7



Unbelted dummy
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Å Motion sequence of the occupant



Unbelted dummy
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Å Resultingaccelerations(CFC60 filtered)



Unbelted dummy
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Å Head accelerations(x,y,z)



Unbelted dummy
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Å Head accelerations(x,y,z)

Head impact(forehead)

Head impact(facial)

Head impact(skullcap)



Unbelted dummy
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Å Head accelerations(x,y,z)

First peak:

ὥ =-118 g , ὥ=-46 g , Ô πȟπςςÓȟЎὺ σφὯph



Unbelted dummy
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Å Chestaccelerations(x,y,z)



Unbelted dummy
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Å Chestaccelerations(x,y,z)

Beginningof steering
wheeldeformation

max. steering
wheeldeformation



Unbelted dummy
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Å Chestaccelerations(x,y,z)

ὥ =-62 g , ὥ=-21 g , Ô πȟπχÓȟЎὺ υςὯὴὬ



Unbelted dummy
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Å Hip accelerations(x,y,z)

ὥ =-39 g , ὥ=-16 g , Ô πȟρÓȟЎὺ υυȟωσὯὴὬ



Ăpoorly beltedñ dummy (seat belt under the shoulder)
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Å Examplesof poorlybeltedoccupants



"poorly belted" dummy
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"poorly belted" dummy
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Å Motion sequence of the occupant



αWhat is the differencein the accelerationvaluesof the occupantΚά
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Comparision not belted /"poorly belted" dummy
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Å Comparisionof different crashtestsisadmissibledue to similaraccelerationlevels



Comparision not belted /"poorly belted" dummy
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Å Head accelerations(resultant)

Not belted:

ὥ =132 g , ὥ=48 g , Ô πȟπστÓȟЎὺ υψὯὴὬ

Poorlybelted:

ὥ =155 g , ὥ=31 g , Ô πȟρÓȟЎὺ ρπψὯὴὬ



Comparision not belted /"poorly belted" dummy
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Å Head accelerations(resultant)



Propery belted occupant
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Å Motion sequence of the occupant



Comparison of motion sequences
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Å Motion sequence of the occupant


