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The crash investigation process is an inexact science which
requires that physical evidence such as skid marks, vehicul ar
damage neasurenents, and occupant contact points be coupled with
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BACKGROUND:

Description: This case wasinitiated in response to a report of fatd injuries sustained
by the front right occupant, a 2-year-old mae child in aforward facing
child regtraint. The fatd injuries were caused by the deployment of the
front right passenger’ s air bag. This case was conducted as an on scene
investigation. The NHTSA notified DS on September 24, 1998 asa
result of severa newspaper articles. The case vehicle was inspected
close to 9x months &fter the date of the collison a avehicle storage
facility where the vehicle was being stored by the attorney representing
the driver of the case vehicle. Present at the ingpection were the
attorney representing the driver of the case vehicle, and an engineer
who also ingpected the case vehicle. Prior to the case vehicle's
ingpection, the mgor crash investigation team for the state patrol had
ingpected the vehicle and were in possession of the child restraint and
the case vehicle sfront right Igp and shoulder restraint.

Investigetion Type: On-Scene

Crash Location: Cdifornia

Crash Date: September, 1998
Notification Date: September 24, 1998
Field Work Completed: March, 1999

SUMMARY:

This collison occurred in the southbound lanes of a Sate route south of an intersection in an
unincorporated city of southern Cdiforniain - 2 T
September 1998 at 1323 hours. The state route bl Jasie | R
isanorth-south, two way, straight, level newly [
paved asphalt roadway. The roadway runsina [
northwest, southeast manner. Southbound lanes
congsts of two lanes separated by broken white
lines. Thereisatwo-way left turn lane in the
middle of the roadway. There were no visud
obstructions noted or claimed, and the weather
was warm and dry at the time of the colligon.
The roadway was dry and free of defects, and
the speed limit at this location is 64 km/h (40

mph). Figure 1. Scene of collision with vehicles at final rest.

The case vehicle, a 1995 Geo Prizm 4-door driven by a 32-year-old female (165 cm-65 in/56.7 kg-
125 Ib), was traveling southbound in the far |eft lane and traveling at a speed caculated by police to be
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between 48 krmvh (30 mph) and 53 km/h (33 mph). The case vehicle was approaching stopped
vehicles. The front right seat of the case vehicle was occupied by a 2-year-old mae child (94 cm-37
in/18 kg-40 Ibs) who was seated in aforward facing child seat. The child seet was identified as an
Evenflo Champion/Scout/Trooper Convertible Child Seat with a Series Adjust-A-Shield. The child seat
was in the possession of the police agency, and was not ingpected.

The other vehicle, 21992 Chevrolet Corvette driven by a 29-year-old mae, was braking to a stop
behind the third vehicle, and directly in front of the case vehicle. A third vehicle, a 1998 Chevrolet
Corvette driven by a45-year-old mae, was completely stopped at the intersection directly in front of
the second other vehicle (1998 Corvette).

The case vehicle was gpproaching stopped traffic; the other vehicle and the third vehicle were both
stopped directly in front of the case vehicle for the red traffic signa. The driver of the case vehicle
reported problems with the vehicle' s brakes', but the mechanica inspection conducted by the police of

i g il
Figure 2. Exterior damage to case vehicle.

1 The driver of the case vehicle had indicated to her husband the night before the crash that the
brakes of the case vehicle were making a “weird noise” when she braked or turned corners. They decided to
wait until the weekend to look at them since the braking efficiency was never affected. Prior to impact the
driver of the case vehicle slowly pressed on the brake pedal to begin to slow. She said brake pedal “felt like
it was chugging” and the brakes were making a squealing noise. She pumped the brake pedal twice and the
vehicle felt like it was “jerking”. She then applied the brakes sharply and felt the car sliding. She did not
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the brake system “did not reved any preexisting mechanica deficiencies that could have affected the
normal functiond ability of the vehicle upon the highway.” The driver of the case vehidle dso indicated
that the 2-year-old was just faling adeep and she was attending to him. This was probably why the
driver of the case vehicle did not see that traffic in front of her had come to a stop. She probably
looked up and applied the brakes sharply. The case vehicle deposited approximately 16.9 meters (55.5
feet) of front right locked whed skidmark. The driver of the case vehicle was unable to stop the vehicle
and the front of case vehicle struck the back of the other vehicle. On impact both of the air bagsin the
case vehicle deployed. This collison pushed the other vehicle forward and the front of other vehicle
struck the back of the third vehicle.

The case vehicle sustained moderate damage to its front end. A CDC of 12FYEW1 was assigned to
the damage. The case vehicle sustained 61 cm (24.0 in.) of direct damage that began at the front |eft
bumper corner. It sustained a maximum crush was 21.7 cm (8.5in.) a C,. WinSmas? calculated a
total deltaV of 19.6 km/h (12.2 mph), alongitudina deltaV of -19.6 km/h (-12.2 mph), and alaterd
deltaV of 0.0 kmvh (0.0 mph) for the case vehicle and atota deltaV of 14.1 kmvh (8.7 mph), a
longitudind detaV of 14.1 knvh (8.7 mph), and alateral deltaVV of 0.0 km/h (0.0 mph) for the other
vehicle. The results fit the collison modd and appear reasonable. The case vehicle was towed from the
scene.

The other vehicle sustained moderate damage to its rear end and minor damage to its front. It was
driven from the scene by the driver. The third vehicle sustained minor damage to its rear end and was
driven from the scene by the driver.

After the impact the driver of the case vehicle reported heavy smoke and she thought her vehicle was
“going to blow up”. In concern for the 2-year-old child, she unbelted the child seet and grabbed him
out of the child sest. She exited the vehicle out of the driver’s door. The driver of the third vehicle
opened the case vehicle s driver door and saw that it was filled with smoke. He saw the driver of the
case vehicle reaching to the right and she then turned towards him and handed him the 2-year-old. The
driver of the third vehicle saw that the 2-year-old was blue in the face and appeared not to be
breething. The driver of the third vehicle laid the 2-year-old and on the ground and began performing
CPR. Another bystander came over, identified hersdf as aregistered nurse, and took over giving mouth
to mouth while the driver of the third vehicle began chest compressions. Fire department personnd and
paramedics arrived on the scene and took over treatment of the 2-year-old.

The driver of the case vehicle reported injuries from the air bag consisting on two chipped front teeth
(AlS 1), lacerationsto her chin (AIS 1) and the insgde of her mouth (AIS 1). She was trested at the
scene by paramedics and transported to alocal hospital where she received treatment and was
released.

remember if the case vehicle ever slowed before impact.

2 Calculated with WinSmash 1.2.1 usi ng crush for the case vehicle and a CDC only for the other vehicle.
Stiffness and size coefficients were calculated using an NCAP frontal barrier crash for the case vehicle.
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The following table describes the time line from when the front right occupant in the case vehicle arrived
a theinitid hospitd for treatment to when he expired.

Event Time
Trangported and arrived at first hospital 1354
Transferred to trauma center from first hospital 1430
Arrived a ER of trauma center 1500
Police arrived 1743
Admitted to pediatric intensve care unit of trauma center 1630
Expired Three days later @ 1525

An invasive autopsy was performed one day after the 2-year-old expired. The following injuries are
indicated on the autopsy report, and appear to
be consstent with airbag contact; a complete
transection of the upper cervical spina cord
(AIS 6) with fractures of the second (AIS 5)
and fourth

(AIS5) cervical vertebrawith subdurd and
subarachnoid hemorrhages at the tip of the
transected

region, asubdura (AIS4) and minimd
subarachnoid (AlS 3) hemorrhages to the
dorsal surface that

was confined to the left Sde of the brain. There
was the presence of subarachnoid hemorrhage
a the Figure 3. Driver's air bag—case vehicle.

base of the brain. There was massive swelling of the brain (AlS 3). There was marked swelling of the
neck with alarge abrasion (AlS 1) erythema going from one side of the externd ear to the other Sde
across the entire anterior neck and base of the chin area. This abraded area measured 17.15 cm (6.75
in.) X 6.35cm (2.5 in.). There was the presence of an abrasion (AlS 1) on the left angle of the mouth
and acontusion (AIS 1) on the lower lip. The tongue showed a bite (AlS 2) at the tip, with hemorrhage
in the deep muscle area. Hospitda records aso indicated a cerebral edema (AlS 3). The coroner ruled
the cause of death to be the transection of the spina cord with fracture due to blunt force trauma.

The police report indicated that neither the driver of the other vehicle or the third vehicle reported any
injuries.
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The case vehicle was equipped with driver’ s Sde and front right passenger’ sairbags. The driver’'s
arbag was housed in the steering whed hub and measured 59.0 cm (23.2 in.) in diameter. It had two
vent ports and was not tethered. The dua module covers opened in a H-configuration and were not
damaged. The maximum post deflated excursion measured 38.5 cm (15.2 in.). The driver’ s airbag had
makeup transfer on the left-mid area. There were dso
black linear smudges that were probably module cover
contacts, and a possible blood spot on the upper right
area. Thefront right passenger’ s airbag is mid-mounted
and housed within the instrument panel. It measured 50.0
cm (19.9in.) by 51.0 cm (20.1in.). It had two vent ports
and was not tethered. The single hinged module cover
appeared to have been contacted by the child seat. There)
wasab5.0 cm (2.0in.) verticd white transfer near the left
corner and appeared to be “warped”. The front right
passenger’ s airbag had black smudges on the right-center
area and above the right vent port that were probably
caused by contact with the module cover. The front right
passenger airbag was also abraded about the front

center. There was no evidence of skin transfer. The
maximum post deflated excurson measured 55.0 cm
(21.7in.), and 39.5 cm (15.6 in.) from maximum 2 Sty o
excursion to the seat back. Figure 5. Child seat.

The driver of the case vehicle was fully conscious, seated upright in anormd fashion, wearing the lap
and shoulder belt, and her right foot on the brake pedal. She was seated in a cloth covered bucket type
Sedt. The seat’ s exact position could not be determined since the police ingpection aswell asthe
attorney’ s ingpection had moved the seat track and the seat back recline positions. At impact with the
rear end of the other vehicle, the driver of the case vehicle went forward and up, engaging the deploying
ar bag with her face. She chipped two front teeth and sustained lacerations to her chin and the ingde of
her mouth.

Forward Facing Child Seat Discussion

Asindicated earlier, the 2-year-old child wasin
the front right seet position of the case vehicle
seated in aforward facing child seat that was
identified as an Evenflo
Champiorn/Scout/Trooper Convertible Child
Seat with a Series Adjust-A-Shield model
number 224144P1 and was manufactured on
December 29, 1995. The manufacturer’s
ingtructions indicate that the child seet has two
adjusment positions. The reclined postion isfor :
use with the child seet reer facing with infants  Figyre 4. Front right passenger's air bag.
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who weigh 2.2 kg (5 Ibs) to 9 kg (20 Ibs). Both the upright and reclined position may be used in
forward facing position with toddlers weighing over 9 kg (20 lbs). There was one recdl found for the
child seat which stated that “toddler section of the instruction booklet |abeled as being for infant use.
This may cause consumersto believe infants under 9 kg (20 1bs) can ride forward facing.”

The child seat was in the possession of the police agency, and was never inspected by thisinvestigator.
The police did ingpect the child seat and the following information was obtained from their report. The
child seat was owned by the driver of the case vehicle since June 1996. The child seet was improperly
anchored to the front right seat using the lap and shoulder belt. Thiswas primarily because the child's
seet locking clip was not used with adiding latch plate. It should be noted however that the case
vehicle is equipped with switchable retractors from an emergency locking retractor (ELR) to an
automatic locking retractor (ALR). A caution label on the front right seat indicates “ ... Before securing
aforward-facing child restraint ALWAY S move the front passenger seet asfar back asit will go. Then
pull the safety belt out all the way to lock the bdlt, so you can useit with the forward-facing child
restraint. Or, secure the child restraint in the rear seat.” Had the retractor been switched to the ALR
position, the child's seat locking clip would not have been required. The Police singpection of the ELR
indicated that it was unremarkable indicating thet it was more than likely not switched to the ALR
position. The harness straps of the child seat were improperly looped through the middie positions. Ina
forward facing position (as the child seat was being used), the child seat harness straps should have
been looped through the upper (top) positions for toddlers asisindicated in the child seet ingtructions.

The driver of the case vehicle Stated to the police that she “strapped her son’s car seet into the car as
usua. She did the seatbelt through the back of the car seat and buckled the belt properly in the buckle.
She put her son in the car seat and lowered the
lap rest onto his lap. She clasped the buckle
into the car seat from the lap rest. The plagtic
piece on the belts on the front of the seat was
dtuated on hislower chest area, above his bely
button. She normally put him in the back set,
but she was unable to attend to him when he
was seated in the back.

The police report concluded that the case
vehicle sfront right seet was adjusted to the
rear most track position. The lap and shoulder
belt was used to anchor the child segt to the
vehicle' s seat. Therewasa30.5 cm (12.0in.) Figure 6. Improper ham&sslottlng

long section of materid transfer on the inboard

sde of the shoulder belt webbing and mild curling. This materid transfer was ingrained into the webbing
fabric and dong the edges of the webbing and was deposited by the plastic shell of the child seat during

3 The owner’s manual indicated that both front seat positions were equipped with switchable seat
belt retractors; however, the driver's side would not switch to ALR mode when it was inspected.
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occupant loading. The length of the materia
trangfers on the webbing that were deposited
by the child seat supports the opinion that the
restraint webbing was not sufficiently
tightened. Thiswas primarily as aresult of
not switching the front right seat belt
retractor from ELR to ALR mode.

It isthe opinion of the investigator that the 2-
year-old child was segted on the front right
Seet position of the case vehiclein aforward
facing child seat. The child was restrained by
the child set’ s harness with the harnesstie
improperly positioned above his bely. The
child seat was improperly anchored to the
vehicle sfront right seet; primarily that the
Segt bt retractor was not switched from an
ELR mode to ALR mode. The driver of the
case vehide did not see that traffic in front of
her had come to a stop. She applied the
brakes sharply. As aresult of the pre-impact
braking, the child seet traveled forward prior
to the case vehicle striking the other vehicle.
The child seat’ s improper ingtalation caused
the child seet to drike the lower instrument
pand and the front right passenger’ s airbag
module cover. Therewas

white transfer evidence on the lower right Figure 8. Transfer from child seat.

ingrument panel area and smilar colored

transfer on the front right passenger’ s airbag module cover. The front right passenger’ s airbag module
cover was aso “warped’. On impact with the rear end of the other vehicle, the front right passenger’s
arbag deployed. The front right passenger’ s airbag module cover probably struck the child sedt; the
police inspection of the child seat did not indicate any damage to the child seat. The deploying air bag
came into contact with the anterior part of 2-year-old’'s neck and face. There was marked swelling of
the neck with alarge abrasion erythema going from one side of the externa ear to the other Sde across
the entire anterior neck and base of the chin area. This abraded area measures 17.15 cm (6.75 in.) X
6.35cm (2.5in.). There was an abrasion on the left angle of the mouth and a contusion on the lower lip.
The tongue showed a bite at the tip. Asthe air bag continued its unfolding pattern, the 2-year-old's
head was rapidly accelerated rearward causing the fatd injuries of a complete transection of the upper
cervica spind cord with fractures of the second and fourth cervicd vertebrawith subdural and
subarachnoid hemorrhages. The child cameto find rest seeted in the child sedt.

Figure 7. Transfer from child seat.
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DETAILED INFORMATION

Vehicles

Cese Vehide
Description:

VIN:

Odometer:

Engine

Reported Defects:
Cargo:

Damage Description:

CDC:
DdtaV:

DS98025

1995 Geo Prizm 4-door

1Y 1SK5262SZX XX XXX
79,297 kilometers (49,273 miles)
16L V4

None reported.

None at vehicle ingpection

Moderate damage to the front bumper, hood and grille
area. The front left fender was induced outward.

12FYEW1

Totd 19.6 km/h (1 12.2 mph)
Longitudina -19.6 knv/h (-12.2 mph)
Latitudinal 0.0 km/h ( 0.0 mph)
Energy 21,025 joules

(15,510 ft-Ibs)

Figure 11. Exterior crush to case vehicle.
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Other Vehide
Destription:

VIN:

Odometer:

Engine

Reported Defects:
Cargo:

Damage Description:

CDC (Edtimated from police photographs):

DdtaV (Impact 1 vs case vehicle):
(Impact 2 not calculated)

DS98025

1992 Chevrolet Corvette
1GLYY 23PANSX XX XXX
Unknown

Unknown

None noted on police report
Unknown

Moderate damage to its rear end and minor damage
to itsfront end. The rear end damage consisted of
contact damage from the license plate towards the
right Sde. The right rear quarter panel was cracked.
There was minor damage to the front bumper
conggting of afew nicksto the paint.

Impact 1 - 06BZEW1
Impact 2 - 12FZEW1

Tota 14.1 knmvh ( 8.7 mph)
Longitudina 14.1 km/h ( 8.7 mph)
Latitudind 0.0 knvh (0.0 mph)
Energy 10,706 joules
(7,898 ft-lbs)

Figure 12. Exterior damage to other vehicle.
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Third Vehide
Destription:

VIN:

Odometer:

Engine

Reported Defects:
Cargo:

Damage Description:

CDC (Edtimated from police photographs):

DetaV (Not calculated):

DS98025

1998 Chevrolet Corvette
1GLYY 22GAWSX XXX XX
Unknown

Unknown

None noted on police report
Unknown

Minor damage to its rear end consisting of smal
scratches. No prior damage was noted or claimed.

Impact 2 - 06BZEW1

Tota Unknown
Longitudind Unknown
Latitudina Unknown
Energy Unknown

Figure 13. Exterior damage to third vehicle.
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Occupants

Case Vehide
Age/Sex:
Seated Position:
Sedat Type:

Heaght:
Weight:
Occupation:

Pre-exigting Medicad Condition:

Alcohal/Drug Involvement:

Driving Experience:

Body Posture:

Hand Postion:

Foot Podition:

Redtraint Usage:

Airbag:

Occupant 1
32/Femde
Front left

Cloth covered bucket sedt,
exact sedt track position
unknown due to ingpection by
severa parties.

165 cm (65in)

57 kg (1251b)

Dentd assigtant

None noted

None

Assumed > 16 years
Assumed normd, upright.

Unknown, assumed both on
Steering whed.

Right foot on brake pedd, |eft
foot on floorboard

Lap and shoulder belt used

Steering whed hub driver's
airbag present and deployed
asaresult of impact.

DS98025

Occupant 2
2/IMde
Front right

Cloth covered bucket sest, seat
track position at rear most position

per police report.

A cm (37in)
18 kg (40 Ib)
NA

None noted
None
Unknown

Assumed normd, upright within the
child restraint. Reported to have
been faling adesp.

Unknown

Unknown

Lap and shoulder belt used with
child restraint per police report

Front right passenger’ s mid-mount-
instrument pane airbag present and
deployed as aresult of impact.
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Other Vehide
Age/Sex:
Seated Position:
Sedat Type:
Height:

Weight:
Occupation:

Pre-existing Medica Condition:

Alcohal/Drug Involvement:
Driving Experience:

Body Posture:

Hand Postion:

Foot Position:

Redtraint Usage:

Air bag:

Occupant 1
29/Mde

Front left

Unknown

175cm (691in)

73 kg (160 Ibs)
Unknown

None noted

None

Assumed > 9 years
Assumed normd, upright
Unknown

Assumed right foot on brake
pedd and left foot on floor
board

Lap and shoulder belts
used—per police report

NA

DS98025
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Third Vehide
Age/Sex:
Seated Position:
Sedat Type:
Height:

Weight:
Occupation:

Pre-existing Medica Condition:

Alcohal/Drug Involvement:
Driving Experience:

Body Posture:

Hand Postion:

Foot Position:

Redtraint Usage:

Air bag:

Occupant 1
46/Mde

Front left

Unknown

180 cm (71 in)

90 kg (198 Ibs)
Unknown

None noted

None

Assumed > 26 years
Assumed normd, upright
Unknown

Assumed right foot on brake
pedd and left foot on floor
board

Lap and shoulder belts
used—per police report
NA

DS98025
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Injuriesand Injury Mechanisms

Case Vehicle

Driver:

RF Occupant:

INJURY
Two chipped front teeth

Lacerations to her chin and
theingde of her mouth

Fracture of the cervica
second vertebra and fourth
vertebrawith a complete
transection of the spinal cord
with subdurd and
subarachnoid hemorrhage at
tip of transection

Dorsd surface of the brain has
subdura hemorrhage confined
to the left Sde of the brain and
minimad subarachnoid
hemorrhage

Cerebrd edema

Smdl contusond hemorrhage
on theright Sde of the
temporal cortex

Large abrasion erythema
going from the one Sde of the
externd ear to the other side
across the entire anterior neck
and base of the chin area
messuring (17.1 c/6.75 in. X
6.4 cm/2.5in.).

Abrasion on left angle of the
mouth

Contusion on lower lip

OIC CODE
251404.1, 8

290600.1, 8
243099.1, 8

640272.6, 6
640264.5, 6

140650.4, 2
140684.3, 2

140602.3, 0
140606.3, 1

390202.1, 5

290202.1, 2

290402.1, 8

ICD-9

DS98025

SOURCE

873.73

873.49
873.60

806.1
806.01

852.25
852.05

348.5
853.0

910.0

910.0

920

Air bag
Air bag

Air bag

Air bag

Air bag
Air bag

Air bag

Air bag

Air bag
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Tongue bite & tip of tongue
with hemorrhage in the degp
muscle area.

243404.2, 8

873.64 Air bag

DS98025
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Other Vehicle

Driver:

Third Vehicle

Driver:

INJURY
Not injured

INJURY
Not injured

DS98025
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DS98025

Occupant Kinematics

The driver of the case vehicle was fully conscious, seeted upright in anorma fashion, wearing the lgp and shoulder belt,
and her right foot on the brake peda. She was seated in a cloth covered bucket type seat. The seat’s exact position
could not be determined since the police inspection as well asthe attorney’ s inspection had moved the seet track and
the seat back recline positions. The driver of the case vehicle indicated that the 2-year-old wasjust falling adeep. The
driver of the case vehicle did not see that traffic in front of her had come to a stop. She gpplied the brakes sharply. At
impact with the rear end of the other vehicle, the driver of the case vehicle went forward and up, engaging the deploying
arbag with her face. She chipped two front teeth and sustained |acerations to her chin and the inside of her mouth.

The 2-year-old child was seated on the front right seat position of the case vehicle in aforward facing child seat. The
child was restrained by the child seat’s harness with the
harness tie improperly positioned above hisbelly as
indicated by the driver of the case vehicle. The child
seet was improperly anchored to the vehicle s front
right seat. The seat bt retractor was not switched
from ELR mode to ALR mode. As aresult of the pre-
impact braking, the child seat traveled forward prior to
the case vehicle striking the second other vehicle. The
child seat’simproper ingtdlation, caused the child seat
to move forward and strike the lower instrument panel
and the front right passenger’ s airbag module cover.
There was white transfer evidence on the lower right
ingrument pand areaand Smilar colored transfer on
the front right passenger’ s airbag module cover. The A -
front right airbag module cover was dso “warped’. OnFigure 14. Child seat at scene—note forward position.
impact with the rear end of the other vehicle, the front

right passenger’ s airbag deployed. The front right passenger’ s airbag module cover probably struck the child seet; the
police inspection of the child seat did not indicate any damage to the child seat. The deploying airbag came into contact
with the anterior part of 2-year-old’'s neck and face. There was marked swelling of the neck with alarge arasion
erythema going from one side of the external ear to the other side across the entire anterior neck and base of the chin
area. This abraded area measured 17.15 cm (6.75 in.) X 6.35cm (2.5 in.). There was an abrasion on the left angle of
the mouth and a contusion on the lower lip. The tongue showed a bite at the tip. Asthe air bag continued its unfolding
pattern, the 2-year-old’' s head was rapidly accelerated rearward causing the fatal injuries of a complete transection of
the upper cervica spind cord with fractures of the second and fourth cervica vertebrawith subdurd and subarachnoid
hemorrhages. The child cameto find rest seated in the child seet.
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