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INTRODUCTION &

CAVT

Two unrelated activities compared

CAE Simulations of Car/Pedestrian Impact
1996-2002

Police Accident Case Reconstruction 2012-3
Dummy Demonstration June 2013

Just tying up loose ends




Underlying Issue - Circular Logic@

ase vehicle im 2 CAVT
But does the
dummy behave like
the human victim? rifizns

Vehicle tra
Vehicle damag
Dummy contacts
Throw distance
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Physical recon
Similar car
Similar dummy
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Pedestrian ATDs &

IMPACT/ACCELERATION CAVT
RAE ~
Alderson VIP
Sierra Stan
OPAT
APROD
HYBRID Il P
GESAC POLAR/2/3
HYBRID Ill P

RSPD




Pedestrian ATDs
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CAE Simulation & Validation

Rear end structure

Main vehicle structure
& miner components

Validated components
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OID FAMILY CAE &

AGE | (actual)

SEX | Male | Female |

MASS | (actual)
| Light | Average | Heavy

| Light | Average | Heavy
falls
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OMPOSITIO

Rigid material 20 for underlying skull with deformable skin
(deformation limited to skin)

Flexible neck with 7 rigid vertebrae & 6 degrees of freedom

Rigid material 20 for thorax, abdomen & pelvis

Upper & lower legs with deformable skin, frangible & flexible bones

Knee joints with 6 degrees of freedom for shear & bending

*rigid material uses very high modulus
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A33-6yr,25km/h D78-5" 25 kmh C24-50", 40 km/h BS56 - 95", 40 km/h
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AM50
40 km/h
Standing Facing left
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COMPARISON OF FORENSIC
DUMMY and CAE SIMULATION -
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entre Aachen CAE Ultimate Proof Expendable Forensic Adult
Jult Male & Ford Male Dummy & Ford Focus MK |
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ULTIMATE PROOF DUMMIES &

CAVT




ULTIMATE PROOF DUMMIES &

CAVT
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Ford Focus Mk 1 — Adult 55

CAVT




Ford Focus Mk 1 — Adult 55
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ANALYSIS




CAVT

ANALYSIS &
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TRAJECTORY (ground ref) &




PARISON -1

. 943933
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PARISON -2 4

149939 - . 199944




Approx. Dummy Impact Offset &

CAVT
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Pre-tdSt reference photo







SAVT

% AFTER CHILD & ADULT DUMMY




Measuring WAD (Surrogate

ADVANCED
TECHNOLOGY
INNOVATION
CENTRE

SAFET
_RESEARCH
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Measuring WAD (Surrogate

CAVT
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DISCUSSION

Opportunistic: same vehicle, dummy, posture, braking
Overall motion very similar despite higher V, and Y-offset
Head & elbow impact locations in good agreement
_ittle/no evidence of pelvis or torso contact with bonnet
Deviations mainly in the later stages - leg motion
Uncertainties due to
% prior damage from child dummy impact, and possibly before
% Almost-real-world conditions difficult for video analysis

% Contrast, reflections, loose clothing

\

CAVT



CONCLUSIONS

% A single test case corresponding to a CAE case Is not

conclusive

% Influence of impact speed may be less than brake dive, etc.
If contact Is low enough to rotate legs much more than torso

% A low-cost, disposable dummy may be useful in forensic and
research reconstructions, and may refine existing technigues
for deducing impact velocity from on-scene measurements




FOOTNOTES

% Since paper was written, the
Ultimate Evidence dummy team
are investigating use of
Simulaids Rescue dummies as a
basis for development with
modified skeletal characteristics ‘,
In standing/walking postures (

% CTS BD Dummy launched
based on earlier work with
replaceable frangible
anisotropic skeleton 3
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Q & A SLIDES
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Q & A SLIDES
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Q & A SLIDES
Child Dummy Test

Ford Focus-Chiid Pedestrian 40
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