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The crash investigation process is an inexact science which requires that physical evidence such as skid
marks, vehicular damage measurements, and occupant contact points are coupled with the investigator's
expert knowledge and experience of vehicle dynamics and occupant kinematicsin order to determine the
pre-crash, crash, and post-crash movements of involved vehicles and occupants.

Because each crash is a unique sequence of events, generdized conclusions cannot be made concerning
the crashworthiness performance of the involved vehicle(s) or their safety systems.
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VERIDIAN ON-SI'TE REDESIGNED AIR BAG DEPLOYMENT INVESTIGATION
VERIDIAN CASE NO. CAQ00-004
VEHICLE: 1998 FORD CONTOUR
LOCATION: NORTH CAROLINA
CRASH DATE: JANUARY 2000

BACKGROUND

Thison-gteinvestigation focused on theinjury mechanism that resulted
in the degth of a five year old femde front right passenger of a 1998
Ford Contour. The Contour (Figure 1) was involved in a severe
head-on crash with a 1985 Chevrolet Camaro that resulted in
deployment of the Contour’ s redesigned fronta air bag syssem. The
child passenger was improperly restrained by the 3-point lap and
shoulder belt system. She positioned the shoul der belt webbing behind
her back which induced dack into the manua system. Atimpact, she
initiated a forward trgjectory into the deployed redesigned front right  Figure 1. Overall view of the
ar bag. The ar bag provided a sufficient ride down of her initiad damage to the Ford Contour.
trgectory. The Camaro subsequently engaged with the right side of

the Contour which redirected the child passenger laterdly to her right. Her head impacted theintruding right
upper A-pillar which resulted in alaceration of theright face/scalp, severe cerebra edemawith obliteration
of the baslar cigerns, and a smdl left subdurd hematoma. She was flown to a regiond trauma center
where she expired within two hours of the crash.

The crash occurred in January 2000, inarurd areaof North Carolina. Theloca medica examiner notified
the gaff of the child injury study at Philadelphia Children’s Hospitdl of the fatd outcome of the front seat
child passenger. Hospital personne forwarded the notification to NHTSA's Specid Crash Investigation
Divison. Thecasewasassgnedtothe Veridian SCI team on February 2, 2000, asan on-steinvestigation
due to the fatality and the redesigned air bag deployment. An on-dte investigation was initiated on
February 8™

SUMMARY
Crash Site

The crash occurred on arura two-lane U.S. route during nighttime hours. Inthevicinity of thecrash Ste,
the dry asphdt road surface was straight with apostive grade of three percent totheeast. A three-legY
intersectionwas|ocated approximately 83 m (272) west of theimpact Ste. A left turn lane for westbound
traffic originated west of the point of impact. Thelanewasformed by awidening of the asphat surfacein
both directions of travel, therefore the eastbound approach to the crash location was curved dightly to the
left. In this areq, a painted flush median separated the travel lanes. There were no stabilized shoulders
adjacent to the travel lanes. The posted speed limit was 89 km/h (55 mph).



Crash Sequence
Pre-Crash

The 1998 Ford Contour wastraveling in an easterly direction (Figur e 2) on the two-lane U.S. route at an
estimated speed of 72-80 kmv/h (45-50 mph). The dark conditions warranted the use of headlights. The
33 year old femde driver of the Contour was traveling through the curved segment of roadway as she
approached the undivided straight segment. A 1995 Ford Thunderbird was traveling eastbound behind
the Ford Contour at a comparable speed. The 1985 Chevrolet Camaro was traveling in a westerly
direction (Figure 3) a a estimated speed of 80-89 km/h (50-55 mph). The intoxicated driver of the
Camaro was operating the vehicle with unsafe tires as the sted belts in the right rear tire were exposed
throughout the mid section of thetire. Ashe descended the negative grade, the Camaro driver lost control
of the vehicle and crossed into the eastbound travel lane. Therewereno skid marksat the sceneto support
evadve action by the drivers of the Camaro and the Ford Contour. The Crash Schematic is attached as
Figure 16.

Figure 2. Trajectory of the Figure 3. Trajectory of the
eastbound Ford Contour and westbound Chevrolet
Ford Thunderbird. Camaro.

Crash

The frontal area of the Chevrolet Camaro impacted the front right area of the Ford Contour in ahead-on,
off-set configuration. Impact speeds were computed by the damage and trgectory agorithm of the
WInSMASH program at 69.3 kmv/h (43.1 mph) for the Contour and 71.7 km/h (44.5 mph) for the
Chevrolet Camaro. Resultant directions of force werewithin the 12 o’ clock sector for both vehicles. The
impact crushed thefrontal structures of both vehiclesasthey beganto rotatein aclockwise (CW) direction.
Vel ocity changeswere computed by WinSMASH at 56.4 km/h (35.0 mph) for the Contour and 53.7 km/h
(33.4 mph) for the Camaro. The longitudina components were of equal vaues dueto 12 o' clock impact
forces. Asareault of theinitid impact involving thefronta surface of the Contour, the vehicle sredesigned
frontd air bags deployed.

The off-set impact configuration induced CW rotations to both vehicles. The frontal structure of the
Camaro contacted the right side of the Contour in a continuous engagement pattern prior to separation.
This continuous engagement influenced the trgectories of the occupants of the Contour, displacing them
lateraly to theright, toward the 1 o' clock sector.



The vehicles separated and rotated CW asthey traveled on thelr respective post-crash trgectories. The
Ford Contour crossed the westbound travel |ane and departed the north (1eft) road edge. Thevehiclecame
to rest on the grassy area adjacent to the roadway, facing in a southerly direction. The Ford's findl rest
positionwaslocated 9 m (30') north of itsimpact position. The vehicle rotated approximately 100 degrees
CW following its impact with the Chevrolet Camaro.

The Camaro rotated approximately 120 degrees CW as its center of gravity continued in an easterly
direction. The Camaro subsequently rotated into the path of the 1995 Ford Thunderbird that wasfollowing
the Ford Contour.

The driver of the Thunderbird braked with sufficient force to lock the front whedls of his vehicle. The
Thunderbird skidded in atracking mode for adocumented distance of 16.7 m (54.7). Thislength of skid
remained visble a the scene for a three week period prior to the notification and initiation of this on-ste
Cl invedtigation. The investigating officer measured a pre-crash skid distance of 24.1 m (79.0"). Based
on this skid distance, the Thunderbird underwent an equivaent velocity loss due to braking of 66.4 kmv/h
(41.3 mph).

The center and right frontal area of the Thunderbird subsequently impacted the |eft passenger Side area of
the Camaro, asthe Chevrolet rotated into the Thunderbird’ s path of travel. |mpact speedswere computed
at 22.3 kmvh (13.8 mph) for the Thunderbird and 13.9 km/h (8.6 mph) for the struck Camaro. Damaged
based vel ocity changeswere computed at 19.0 km/h (11.8 mph) for the Thunderbird and 33.0 kmvh (20.5
mph) for the Camaro. It should be noted that the initial speed of the Ford Thunderbird was computed at
69 km/h (43 mph).

The Camaro was displaced in a CW direction and came to rest approximately 2 m (6.6) east of its at-
impact pogtion. At rest, the vehicle was facing in a northeasterly direction off-road with its left front tire
draddling the south edge line.

The Ford Thunderbird skidded 1.5 m (0.9) forward before coming to rest diagond to the eastbound travel
lane. The Thunderbird rotated approximately 11 degrees CW during its post-crash trgjectory.

Post-Crash Events
Passing motorists stopped at the crash scene to offer assistance to the involved parties. The crash was
cdled-in to the emergency response system and police and emergency personnel were dispatched to the
crash scene. The injured child passenger was removed from the Ford Contour by emergency medica
technicians (EMTs) and trangported by ambulance to a locdl fire ation where she was transferred to a
helicopter. The child was arlifted to aregiond trauma center where she expired within two hours of the
crash.

The driver of the Ford Contour was transported by ambulance to aloca hospital where she was treated
and released. Thedriver of the Chevrolet Camaro wastransported by ambulanceto aloca hospitd where
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he was admitted for treatment of hisinjuries. Dueto hisintoxication and thefata outcome of the crash, he
was subsequently arrested for death by vehicle and jailed.

Vehicle Data
1998 Ford Contour
The subject vehiclewasa 1998 Ford Contour, 4-door sedan that was manufactured in 01/98 and identified
by vehicle identification number (VIN) 1IFAFP6636WK (production number deleted). The vehicle was
purchased by the driver’s mother on 08/23/99 asaused vehiclefrom aloca Ford dedership. At thetime
of purchase, the odometer reading was 56,803 km (35,291 miles). The crash occurred five months from
the date of purchase and at the time of the crash, the odometer reading was 75,676 km (47,024 miles).

The Contour was equipped with redesigned frontal air bags for the driver and right passenger positions.
Inadditionto the air bag system, the Contour was equi pped with 3-point lap and shoulder betsfor thefive
designated seated pogitions, front bucket seats with adjustable head restraints, and a folding back rear
bench sest.

The Contour was powered by a 2.0 liter, 4-cylinder transverse mounted engine coupled to a 4-speed
automatic overdrivetransmissionwith aconsolemounted shifter. Braking wasachieved by power-assisted
front disc/rear drum brakes (without ABS). Power accessories included windows, door locks, and
outsde rear view mirrors.

1985 Chevrolet Camaro
The a fault vehicle in this crash was a 1985 Chevrolet Camaro. The vehicle was identified by vehicle
identification number 1G1FP87H6FN1 (production number deleted). At the time of the crash, the
odometer reading was 233,307 km (144,974 miles). Thetiresonthe Camaro werein poor condition with
sted belts exposed on the reer tires.

1995 Ford Thunderbird
Thethird vehidle in this crash was a 1995 Ford Thunderbird 40" Anniversary Edition. The vehicle was
manufactured in 5/95 and identified by vehicleidentification number 1IFALP62W7SH (production number
deleted). The vehicle was equipped with fronta air bags for the driver and front right positions which
deployed as aresult of the crash with the Camaro.

Vehicle Damage
1998 Ford Contour - Exterior
The Ford Contour sustained severe damage as a result of the off-set head-on crash with the 1985
Chevrolet Camaro. The Camaro initidly impacted the front center and right areas of the Contour (Figure
4), crushing the fronta structure to a maximum depth of 78.1 cm (30.75"). The direct contact damage
began 5.7 cm (2.25") right of center and extended 64.1 cm (25.25") to the front right corner. The impact
deformed the full width of the fronta structure resulting in a combined induced and direct damage length
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of 116.8 cm (46.0"). The front bumper fasciawas separated from the vehicle, therefore the crush profile
was documented at the level of the bumper reinforcement bar. The profile was asfollows. C1 = 3.5cm
(1.4"),C2=109cm (4.3"),C3=222cm (8.75"), C4=35.6 cm (14.0"), C5=49.5cm (19.5"), C6 =
78.1 cm (30.75"). Figure 5 documentsthe overal damage to the Ford Contour.

e L

Figure4. Frontal damageto Figure5. Profileview
the Ford Contour. documenting the extent of
crush.

Theinitid off-set frontal engagement displaced theinvolved vehiclesinaCW direction. During therotation,
the Camaro engaged the right side plane of the Ford. Although the contact was continuous with the frontal
impact, the damage extended onto the Contour’ sright front fender and doors, terminating 10.2 cm (4.0")
rearward of the right B-pillar.

Damaged components included dl fronta components, the windshied, right front tire, whed and
suspension, the right A-pillar, and both right doors. The right front door was jammed closed due to the
deformation and was opened with emergency tools by the fire department. All other doors remained
closed and operationd. Glazing damage conssted of fracture linesacrassthe full width of thewindshield
and shattering of both front door glazings. The rear door glazing and backlight glass remained intact.

The Collison Deformation Classfication (CDC) for thisimpact sequence was 12-FZEW-4. In addition
to the frontal deformation, the right wheelbase was reduced in length by 33.0 cm (13.0").

Interior - 1998 Ford Contour
Theinterior of the Ford Contour sustained severe damage that was associated with exterior damage, air
bag deployment, and occupant contact. The exterior deformation resulted in severe intrusion of the
passenger compartment at the front right position. Maximum intrusion involved 31.8 cm (12.5") of
rearward displacement of the right toe pan. The intruding component, occupant position, and magnitude
areidentified in the following table.



Tablel
Passenger Compartment Intrusions

I ntruding Component Occupant Position Magnitude Direction
Toe pan Front |eft (driver) 10cm (4") Longitudind
Upper A-pillar a header Front right 8cm(3Y) Longitudind
Mid A-pillar betline Front right 17cm (7) Longitudind
Lower A-pillar Front right 15cm (6") Longitudind
Mid ingrument pand Front right 17cm (7) Longitudind
Toe pan Front right 33cm (13") Longitudind

The air bag module cover flaps opened at the designated tear seams to alow deployment of the bag
membranes. No damage was incurred by interior components as a result of the deployment.

Interior occupant contact points resulted in damage to interior components. The driver’ s kneesimpacted
the knee bolster and the base of the steering column. The left knee contact scuffed and compressed the
bolster to aresidua depth of 1.3 cm (0.5"). The contact was located 50.8-58.4 cm (20.0-23.0") Ieft of
center and 31.0-40.6 cm (12.2-16.0") bel ow the top of the upper instrument panel. Theright knee contact
was evidenced by afabric transfer and a scuff to the right Side of the column cover with continuation onto
the bolster and the inboard aspect of the center console. The contact originated 25.4-38.1 cm (10.0-
15.0") left of center and 30.4-41.9 cm (12.0-16.5") below the
ingrument pand. The plastic sub-pand fractured as a result of the
knee contact and was crushed to adepth of 1.9 cm (0.75").

The driver's left hand separated from the steering whed rim and
fractured the column mounted turn sgnd stalk. The lateral aspect of
her right thigh contacted and fractured the console mounted
transmisson selector lever. The dloy stem fractured at an elongated
dot and the shifter was deflected toward theright A-pillar area(Figure
6). The driver’s right arm subsequently impacted and displaced the
upper center vent louver.

Figure 6. Deflection of the
transmission shifter.

The driver’ s face contacted the deployed front left air bag as evidenced by awide lipgtick transfer. The
transfer was located within the center tether reinforcement.

The child passenger loaded the deployed front right air bag. No contact evidence was visible on the bag.
She continued to move laterdly asthe Camaro engaged the right side of the Contour. Her face and head
impacted the intruding right upper A-pillar. A tissue transfer surrounded by body fluid and a scuff mark
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evidenced the contact to the rigid plastic component. The contact began 14.0 cm (5.5") above the base
of the pillar and extended 7.9 cm (3.1") verticdly.

1985 Chevrolet Camaro - Exterior

The 1985 Chevrolet Camaro sustained severe frontal damage from its impact sequence with the Ford
Contour. The direct damage length was 147.3 cm (58.0") which extended across the full width of the
fronta plane. The fasciaand filler pand separated from the bumper assembly, therefore the crush profile
was documented at the reinforcement bar. Maximum crush was 111.1 cm (43.75") located at the front
right corner. The crush profile at thislevel was asfollows. C1 =16.8cm (6.6"), C2=43.8cm (17.25"),
C3=74.3cm (29.25"), C4=101.0cm (39.75"),C5=105.4cm (41.5"),C6=111.1cm (43.75"). The
CDC for thisimpact sequence was 12-FDEW-4 (Figure 7).

The Camaro was subsequently struck on the left Sde by the Ford Thunderbird following the impact with
the Ford Contour. The left Sde direct contact damage began 15.2 cm (6.0") rearward of theleft rear axle
position and extended 195.6 cm (77.0") forward to the leading edge of the front door. The combined
induced and direct contact damage was 259.1 cm (102.0") which began 76.2 cm (30.0") rearward of the
referenced axle, extending forward. The crushprofile at themid door leve (Figure 8) wasasfollows: C1
=0cm,C2=7.4cm(2.9"),C3=38.1cm (15.0"),C4=44.4cm (17.5"), C5=29.4cm (11.6"), C6 =
O0cm. The CDC for thisimpact was 08-LZEW-3.

Figure7. Frontal damage to Figure 8. Left Side damage
the Chevrolet Camaro. from impact with the Ford
Thunderbird.

1995 Ford Thunderbird - Exterior

The Thunderbird sustained moderate frontal damage from its impact
sequence with the side of the Camaro. The direct contact damage
began 37.4 cm (14.75") left of center and extended 104.1 cm (41.0")
to the front right corner. The combined induced and direct damage
lengthwas 143.5 cm (56.5") which involved thefull fronta width. The
crush profile at bumper level wasasfollows. CL=0cm, C2=29cm
(1.1"), C3=4.4 cm (1.75"), C4=7.0cm (2.75"), C5 = 5.7 cm LE '
(2.25"), C6 = 21.3cm (84"). The damage continued onto the right  Figure 9. Frontal damage to
front fender, terminating 63.5 cm (25.0") rearward of theleadingedge  the Ford Thunderbird.
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of thefender. Thissegment of the fender was crushed rearward 21.6 cm (8.5"). The CDC for thisimpact
was 01-FZEW-1.

Manual Restraint System
1998 Ford Contour
The Contour was equipped with manua three-point lap and shoulder belts at the four outboard seated
pogitions. The center rear position was equi pped with afour-point 1ap and shoulder belt with adetachable
shoulder belt webbing.

Thefront outboard systems utilized a.continuous| oop webbing and adiding latchplate. Theretractorswere
mounted inthelower B-pillarsand were dua mode. The upper D-ringswere adjustablewith 7.6 cm (3.0")
of vertica travel. Theleft D-ringwasadjusted 2.5 cm (1.0") below the top adjustment point whiletheright
D-ring was st to the full-down position. Both buckleswere equipped with an energy management system
that dlowed a stitch pattern to separate under aload providing the occupants with a ride-down effect.
Both management sysemsremained intact. Thedriver bet sysem did yield evidence of occasond usage,
however, the syssem was not in use a the time of this crash.

The front right child passenger was improperly restrained by the 3-
point system with the shoulder belt webbing positioned behind her
back due to her small stature. Rescue personnd cut the lap and
shoulder belt webbings, leaving the latchplate fastened into the mid
mount buckle.

Thelgp belt webbingwascut 29.2cm (11.5") from thelatchplate while
the shoulder belt webbing was cut 57.2 cm (22.5") above the
latchplate (Figure 10). An47.0cm (18.5") length of 1ap belt webbing
remained affixed to the outboard anchorage with the front right seet
cushion. A body fluid stain (probable CSF fluid) was noted to the
webhbing in the area of the latichplate. A loading abrasion was
observed to the plagtic coating over the laichplate. The belt related
abrasion was on the inboard aspect of the latchplate and was 6.4 cm
(25" in width and 7.9 mm (7/16") in depth. There was no
corresponding abrasion on the belt webbing. The latchplate was
identified as TRW 326048A.

Figure 10. Cut front right
belt webbing.

Redesigned Air Bag System
1998 Ford Contour
The subject vehicle (1998 Ford Contour) was equipped with redesigned frontd air bagsfor thedriver and
front right pogtions. The air bag system deployed as aresult of the severe off-set, head-on crash with the
1985 Chevrolet Camaro. The system consisted of two front mounted e ectro-mechanicd (ball-in-tube)



crash sensors, an interior mounted air bag control module, the steering whedl mounted driver air bag

module, and amid-mount front right air bag module.

The front crash sensors were mounted to the upper aspect of the
radiator support panel, located 17.8 cm (7.0") on each side of the
vehid€e's center line (Figure 11). Both sensors remained intact and
were not damaged. The left sensor was identified with Part No.
97BB-14B005-AF and bar coded label number A127394283. The
respective numbersfor the right sensor were 97BB-14B004-AF and
AH27497688.

The front left (driver) air bag deployed from atypica steering whedl
mounted module assembly. The whed was configured with four
spokes at the 3/9 and 5/7 o'clock positions. The H-configuration

Figure 11. Front mounted
crash sensors.

cover flaps were symmetricd in shape with overal dimensions of the upper flgp of 19.1 cm (7.5") at the
horizonta tear seam and 8.9 cm (3.5") verticdly. The lower flgp shared the same horizonta width with a
vertical measurement of 7.6 cm (3.0"). Both flaps were contoured to the spokes of the whed rim. The
lower flap contained the acronym SRS (Supplementa Restraint System). Therewasno damage or contact

evidenceto the flaps.

The driver air bag membrane was gpproximately 58.4 cm (23.0") in diameter initsdeflated state. The bag
was vented by two 1.5 cm (0.6") diameter vent ports located at the11:30 and 12:30 o’ clock sectors on
the back side of the bag, centered 6.4 cm (2.5") below the peripheral seam. Interndly, the bag was
tethered by four straps which were sawn to the face of the bag with a 17.8 cm (7.0") diameter
reinforcement. The straps were positioned at the 10/2 and 4/8 o’ clock locations.

The driver’ sface contacted the deployed front left air bag asit wasfully
inflated. Thiswas evidenced by alipstick transfer to the center face of
the bag over the tether reinforcement (Figure 12). The upper and
lower lip trandfer began inadigtinct pattern then smeared laterdly tothe
right as the driver’ s trgectory was modified to the right. The transfer
began4.4 cm (1.75") left of center and extended 8.3 cm (3.25") to the
right. Verticaly, thetransfer waslocated 0-3.2 cm (0-1.25") below the
bags horizonta center line.

In addition to the lipgtick transfer on the front left air bag, vinyl
expanson transfers were noted to the bag from expansion againg the

Figure12. Lipstick transfer
on thefront left air bag.

indde surface of the flgps and module. These were normd transfers associated with the deployment and

not the result of an out-of-position driver.



The front right air bag was mounted in amodule that was conceded within a Single cover flgp in theright
upper and mid ingrument panel. The hinge point of theflap was positioned at thetop of the module cover
which alowed the flgp to open in an upward direction. The vinyl exterior skin of the flap was backed by
a sheet metd liner which provided rigidity to the flagp and acted astheinternd hinge. Post deployment, the
flap was positioned verticaly, approximately 90 degrees to the indrument pand. The overdl dimensons
of theflap were 36.8 x 16.5 cm (14.5 x 6.5"). The SRS acronym was molded into the lower right corner
of the flap.

The ar bag membrane wastethered by two 7.6 cm (3.0") wide straps
that were sewn to the face of the bag, positioned 22.9 cm (9.0")
inboard of the verticd Sde seams. The overdl dimensions of the bag
was 48.3 cm (19.0") verticdly and 68.6 cm 27.0") horizontaly
(Figure 13). The bag was vented by a single port located at the 9
o' clock sector of the bag at the upper inboard corner. The port was
3.6 cm (1.4") indiameter. There wasno damage or contact evidence
to the bag.

Figure 13. Overall view of

Driver Demographics the deployed front right air

1998 Ford Contour bag.

Age/Sex: 23 year old femae
Height: 165.1 cm (65.0")
Weight: 59 kg (130 Ib)
Eyeware: Unknown
Manud Restraint
Usage: None
Usage Source: Vehicle ingpection
Mode of Trangport
From Scene: Ambulance
Type of Medica
Trestment: Treated a aloca hospital and released

Driver Injuries

Injury Injury Severity (A1S 90, Injury Mechanism
Update 98)
Fractured ribs (NFS) Minor (450299.1,9) Steering whed rim/redesigned
front left ar bag
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Driver Kinematics

Thedriver of the Ford Contour was seated in aupright driving position
with the manually adjusted seet track set to amid track postion. The
seat back was reclined gpproximately 20 degrees withthe adjustable
head redraint set to the full down postion. Both hands were
positioned on the steering whed rim in the lateral positions of 3and 9
o'clock and her right foot was positioned on the brake pedd. She
was not wearing the manud belt sysem. Non-use of the belt system
was supported by the lack of loading evidence on the belt webbing,
her trgjectory and interior contact points, and the non-deployment of
the management loop incorporated into the buckle assembly.

Atimpact, the driver initiated aforward trgectory and loaded thefully
deployed front left air bag with her facia and upper thoracic areas.  Figure 14. Driver trajectory
This contact was supported by alipstick transfer to the mid point of and contact points.

the bag. The driver’sleft hand separated from the steering whed rim

and fractured the column mounted turn signal stalk. Her kneesimpacted the knee bolster and the steering
column cover. The left knee contact was evidenced by a scuff mark and forward compression of the
plagtic bolster pand. Theright knee contact was evidence by fabric transfers and a scuff mark on theright
sde of the steering column cover. The plastic sub panel was fractured with 1.9 cm (0.75") of forward
displacement. Noinjury resulted from these contact points. Thedriver’ sright foot |oaded the brake peda
as evidence by ascuff mark on the pedd. Again, no injury resulted from this contact.

The driver’s torso loaded the deployed front left air bag and compressed the bag against the steering
assembly. Thisloading through the bag into the steering assembly resulted in police reported rib fractures.
There was no deformation of the steering whed rim or compression of the convoluted lower steering
column shaft.

Asthe Camaro engaged the right Side of the Ford Contour, the driver’ s trgjectory was deflected toward
the 1 0’ clock sector. Thiswas evidenced by the € ongation of the lipstick transfer on the deployed air bag
and the continuation of the right knee contact. The scuff mark and fabric transfer from the right knee
continued into the center mid panel and console components.

At this point, the driver began to moved laterdly to theright. Her right latera thigh impacted the console

mounted automatic transmisson shifter and fractured the “soft metal” shaft. As areault, the shifter was
deflected toward the 1 o' clock sector. Her right upper arm and/or shoulder areaiimpacted the mid upper
ingrument pand mounted vent louvers and displaced the louver assembly into the venting cavity. No
injuriesresulted from theselatter contact points. Figure 14 isan overdl view of the driver’ strgectory and
contact points.
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Front Right Child Passenger Demographics

Age/Sex: 5 year old femde

Height: 106.7 cm (42.0")

Weight: 18.6 kg (41.01b)

Manud Restraint

Usage: Lap bet with shoulder belt positioned behind back

Usage Source: Observations of theEMTS, interior contact points, belt webbing cut near latchplate

Mode of Transport

From Scene: Removed from vehicle by emergency medica technicians, transported to a local
fire sation where she was flown by helicopter to aregiond trauma center

GCS: 3

Type of Medicd

Treatment: Evauated and treated at the center where she was diagnosed with brain death and

expired within two hours of the crash

Front Right Child Passenger Injuries

Injury

Injury Severity (Al1S-90,
Update 98)

Injury Mechanism

Severe cerebral edemawith
obliteration of the basilar
cigernswith left to right shift
(CSF leakage was noted

from the nose, however, no
definitive skull fractures were
visible in the CT scans)

Critical (140666.5,9)

Intruding right upper A-pillar

Left subdurd hematoma

Severe (140652.4,2)

Intruding right upper A-pillar

3 cm linear laceration over the
right tempora and zygomatic
area

Minor (290602.1,1)

Intruding right upper A-pillar

Bilaterd periorbita ecchymoss
with edema

Minor (297402.1,1;
297401.1,2)

Intruding right upper A-pillar

Abrasion across the mid
abdomen at thelevd of the
umbilicus

Minor (590202.1,4)

Lap belt webbing

* All injuries were noted in the hospital medical records; no autopsy was performed.
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Front Right Child Passenger Kinematics
The child passenger was seated in the front right position with the seet track adjusted to amid position and
the back rest reclined to 23 degrees. Dueto her small stature, she was probably forward on the cushion
which alowed her kneesto clear the leading edge of the seet cushion. The child was wearing the manua
bet system, however, the shoul der belt webhbing was positioned behind her back. Thiswould haveinduced
dack in the belt system.

There was no evidence of pre-crash braking at the scene, however, the driver’s foot was positioned on
the pedd a impact. Thefrontd ar bag system deployed asaresult of the severe frontal impact sequence
with the Chevrolet Camaro. The child passenger initiated a forward trgectory in response to the 12
o' clock impact force and moved into the fully deployed redesigned front right air bag. There was no
occupant contact evidence on the bag or bag induced injury to the child passenger. The bag was effective
at this point to protect the child from serious injury during her initid trgectory. She loaded the lap belt
webbing which produced an aorasion over the mid abdomina area a the umbilicus.

Asthe Camaro engaged the right side surface of the Ford Contour,
the child passenger responded by moving laterdly right and forward.
Her head moved outboard of the protective area of thefront right air
bag and impacted the intruding right upper A-pillar. A scuff mark
withatissue transfer and body fluid transfers were noted to the rigid
plagtic trim cover of the pillar. The contact was located 14.0-21.8
cm (5.5-8.6") above the base of the cover (Figure 15). Asaresult
of the contact to this rigid component, the child sustained alinear —
laceration of the right tempord and zygomatic area, severe cerebral F'Q“fe 15. Head _contact )
edema with obliteration of the basilar cigerns, a small subdurd  €videncetotherignt A-pillar
hematoma, and bilateral ecchymosis cover.

The child rebounded from these contacts and came to rest dumped in the right front seet. Emergency
medica technicians (EMTs) responded to the crash scene and cut the lap and shoulder belt webbing to
remove the child from the vehicle. She was transported by ambulance to the local fire station where she
was transferred to a helicopter that trangported her to aregional trauma center.

Medical Treatment

The child was intubated at the scene by the EMTs. On arriva at the trauma center, the child's Glascow
Coma Score (GCS) was 3. Cerebral spind fluid (CFS) was observed to be leaking from her nose. The
attending physician noted no papable skull or facid fractures. She was administered 10 mg of Mannitol
IV and 200 cc of Hespan. She was taken to the CT suite where a CT scan of the brain was performed
which revedled the above injuries. The child was transferred to nuclear medicine where an isotope study
was performed which revealed no blood flow to the brain. She was diagnosed with brain desth and
expired approximately 2 hours post-crash. No autopsy was performed.
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VERIDIAN CASE NO. CA00-004
SCENE SCHEMATIC

Vehicles:

-

Veh #1 - 1998 Ford Contour
Veh #2 - 1985 Chevrolet Camaro
Veh #3 - 1995 Ford Thunderbird
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Figure 16. Crash Schematic
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