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The crash investigation process is an inexact science which requires that physica evidence such as
skid marks, vehicular damage measurements, and occupant contact points be 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, generalized conclusions cannot be made
concerning the crashworthiness performance of the involved vehicle(s) or their safety systems.
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BACKGROUND:

Description: This case was initiated in response to a reported driver fatdity asa
result of the driver’ sair bag deployment. The collision was reported to
the NHTSA by the locd police department investigating the collison.
Dynamic Science, Inc. was notified on December 30, 1997. The police
officer who reported the collison was present at the ingpection of the
case vehicle.

Investigation Type: On-scene

Crash Location: Cdifornia

Crash Date: December 1997 at 0253 hours

Notification Date: December 30, 1997

Field Work Completed: January 06, 1998

SUMMARY:

Thiswas asngle vehicle collison which
occurred in Cdiforniain December, 1997
at 0253 hours. The roadway is atwo way,
five lane, asphdt surfaced divided
roadway. There are two lanes for
northbound traffic and two lanes for
southbound traffic. Trefficisdivided by a  |EESEEEEE
two way left turn lane, and the northbound |
travel lanes curve dightly to the left. Along
the east edge of the roadway, thereisa
gutter, a concrete curb (14.6 cm/5.75
high), and asidewalk. The roadway is lit Figure 1. Scene of collision.
by overhead standard street lights, and the

posted speed limit is 56 kmv/h (35 mph).

Vehicle 1, a 1996 Nissan Sentra GXE 4-door equipped with adriver’ s and front right passenger’sair
bags, was driven by an unrestrained 35-year-old female (168.9 cm/66.5 in, 78.5 kg/173 IbY). The
driver of Vehicle 1 had stopped at fast food restaurant just prior to the collison and purchased food.
The restaurant is lessthan 0.8 km (.5 mi) from the scene of the collison. The clerk stated that the driver
appeared intoxicated, her speech was durred and she struck her head on the rear view mirror as she
got money out of her walet.

Vehicle 1 was headed northbound in the far right lane. As the roadway curved to the left, Vehicle 1 did

1 As measured by the coroner, this is contrary to DMV data indicated on the police report.
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not negotiate the curve and continued straight running up and over the north-east edge concrete curb
(see Fgure 1). At the vehicle ingpection, the front right, front left, and rear right tires were flat. The front
right and rear right tire rims were dso
dented from the impact with the concrete
curb. Theimpact with the curb was not of
aufficient magnitude to the deploy the air
bags. There was no indication that the
driver took any evasve maneuvers after
the vehicle struck the curb. Vehicle 1
continued in a northerly direction and
collided head-on into atree (34.0 cm/13.4
in diameter) gpproximately 20 m (65 ft)
from impact with the concrete curb (see
Figure 2). Vehicle 1 cameto rest heading .
north on dll four wheels and resting with its | g 5.7 Tl
front end againgt the tree. Figure 2. Tree Vehicle 1 struck.

Vehicle 1 sustained mgor damage to the
entire front end. The front axle was
displaced rearward approximately 28.0
cm (11.0in) as aresult of the impact with
the tree. Event number 4, the front end of
Vehicle 1 griking the tree, was the highest
ddtav event. A CDC of 12FCEN3 has
been assigned to the impact with the tree,
and maximum crush was measured & C®
and equaled 82.3cm (32.4in). The
barrier portion of the WinSmash
agorithm computed atotal deltav of 68.3
km/h (42.4 mph), alongitudind ddtav of — —
-68.3km/h (- 42.4 mph), and a Figure 3. Exterior damage to Vehicle 1.
latitudina deltav of 0.0 km/h (0.0 mph). The resultsfit the collison model and gppear reasonable.
Vehicle 1 was towed from the scene.

The police officer that was the first person to arrive on the scene at 0257 hours noted that the driver of
Vehicle 1 was seated in the driver’s seat dumped over onto the front right passenger’ s seat and was
unconscious. The driver’s pelvic areawas il in the driver’s seat while the upper portion of her body
was lying on the front right seet. The driver was not wearing the available manud 3-point lgp and
shoulder belts.

The police interviewed the brother of the driver of Vehicle 1. He sated that the driver was diagnosed
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with breast cancer? ayear ago, and that she was taking medication; an empty vid of Vicodin® was
found in the vehicle. The brother had spoken to the driver a midnight, and she sounded drowsy and
depressed.

The interior inspection reveded that the driver’s seat was adjusted to the mid track position. Therigid
plastic cover over the left Side knee bolster had been cracked, but the knee bolster itself had not been
deformed. The upper half of the steering whed was deformed forward approximately 14.0 cm (5.51n),
and the lower hdf gpproximately 4.0 cm (1.6 in). The left shear capsule was visudly observed to have
been displaced, but the right shear capsule did not appear to have been displaced. The driver’sair bag
measured 57.0 cm (22.4 in) in diameter. It had three internd tether straps and two rear vent ports at
the 11 and 1 o’ clock positions. There were four vertica, and four horizontal folds. There were black
linear smudges dong the outer top part, and on the back outer mid area of the air bag. These linear
smudges are congstent with contact with the module covers as the air bag unfolds. There were grease
gpotsin the center and lower mid part of the air bag. The air bag had a maximum excurson of 30.0 cm
(12.8 in). There was no damage to the air bag. The upper and lower
module covers were not deformed, but there were oil smudges on
the upper cover. The module covers opened in atypica “H” pattern.

The coroner’ s autopsy report aswell as the autopsy photographs j y
were reviewed, and the following injuries were coded from the » o
report:
The driver of Vehicle 1 sustained a diffuse axond injury, to the pons TR s
of brain stem (AIS 5), a cerebellar tonsillar herniation (AIS 5), and g
scant areas of subdural hemorrhage at the base of the brain, only 1
to 2 cc'sintota volume (AlS 4). These injuries are attributed to the

B
o

ar bag. b

She had a contusion of spind cord with fracture of the C2 vertebra %
column (AIS 3). Thereisadidocation gap between Cl and C2, but

the C2 vertebra body has been shifted anteriorly into the neck, and OQ

surrounding the fracture Ste in the prevertebrad space of the neck is

abundant hemorrhage and clot. The C2 fracture lineis jagged, and

forms an upsde down V. Associated with the C2 fracture are Wit s forees—axtanialgii
fractures of the hyoid bone. The right side of the hyoid boneis : —

fractured 2 cm from the tip, and the left horn of the hyoid boneis 0.5 n
cm (0.3 in) from the tip. Thisinjury isacombination of forward

flexion of the cervicd spine asaresult of the impact with the tree, Figure 4. Cervical spine flexion
and extension.

2 The coroner indicated that there were no areas of malignancy noted on her breast.

3 Vicodin is an opioid analgesic that is used for the relief of moderate to moderately severe pain.
Like all narcotics, its use may impair the mental and/or physical abilities required for the performance of
potentially hazardous tasks such as driving a car.
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and extension of the cervicd spine asaresult of rearward acceleration of the cervica spine by the
deployment of the driver’ s air bag (see Figure 4).

The driver dso sustained acute, bilaterd cerebelar infarction (AlS 3), and adight swelling of the brain
with asymmetry of the media tempora obes, with the left 1obe broadened and flattened very dightly as
compared to the right lobe (A1S 3). Theseinjuries are related to the interaction of the driver’ s air bag.

She had scant retroperitoned hemorrhage, with scattered hemorrhage in the mesentery of the small and
large bowe (AIS 3). She dso had fracture of right laterdl ribs 4™, 5™, and 6™ with displacement of right
laterd rib 6 into the right chest cavity (AIS 2). There were Bilatera pleura effusons composed of thin
bloody fluid, 500 cc's of fluid isfound in each chest cavity (AlS 2). She sustained a hematomato the
gpleen covering gpproximately 3.0 cm (1.2 in) of the capsular surface (AlS 2). There was a contusion
of the anterior chest wadll, and anterior mediagtinum (AIS 1). The mgority of the mediastind
hemorrhage had dissected from the leve of the spinal column injury. These injuries were atributed to
the steering whed rim/hub.

The driver sustained a contusions of the posterior neck. On the right sde measure 5.1 x 2.5 cm (2.0 x
1.01in), and the left Sided contusions measure 5.1 x 5.1 cm (2.0 x 2.0in) (AlS 1). Possibly non-contact
injuries due to cervicd spine flexion.

Above the left eyebrow there where scabbed abrasions 1.9 x .6 cm (.75 x .25 in). Laterd to the latera
canthus of the left eye, and just below it, scabbed dorasion 1.3 cm (.5 in) in diameter, and on the left
cheek scabbed abrasions found over a3.8 x 2.5 cm (1.5 x 1.0 in) area. The media aspect of the left
cheek abrasions have a squared off gppearance (AIS 1). Therewasa.6 cm (.25 in) long laceration of
the right angle of the mouth, and surrounding the upper frenulumisa 2.5 cm (1.0 in) in diameter
contuson (AIS 1). Extending from the lower attachment of the right ear, down onto the upper right
neck, isacontuson 7.6 x 5.1 cm (3.0 x 2.0 in) in dimenson (AIS 1). Theseinjuries are atributed to
the driver’sair bag.

She aso sustained a contusion just below the tip of the chin, horizontaly oriented 5.1 x 1.3 cm (2.0 x
5in) indimension (AIS 1), and this was possibly caused by the air bag.

On the right upper shoulder, contusions found over 7.6 x 10.2 cm (3.0 x 4.0 in) area (AlIS 1), aswell
as contusions on the left shoulder, extending onto the |eft upper chest. These are found over a17.8 x
10.2cm (7.0 x 4.0in) area (AlS 1). On the medid sde of the right forearm was a contusion 5.1 cm
(2.01in) in diameter (AIS 1), and located on the ventrd right forearm, extending to thewrist isa
contusion 7.6 x 5.1 cm (3.0 x 2.0in) (AlIS 1). On theright breast are four punctate scabs (AIS 1).
These injuries are attributed to the driver’ sair bag.

Laterd to theright olecranon isa 3.2 cm (1.25 in) contusion with a centrd V-shaped 1.3 cm (.51n)
long scab (AIS 1). There were contusions on the dorso lateral aspect of the left forearm. These are
found over an 20.3 x 10.2 cm (8 x 4 in) area, with the largest individud contuson 3.8 cm (1.51n) (AIS
1). The dorsum of the left hand was diffusely contused and edematous. The contusion extends from the
wrigt onto the metacarpa, and was found over a 7.6 cm (3.0 in) area. Circular areas of contusion
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overlie the dorsum of the left thumb, and measure to 2.5 cm (1.0 in). In addition, overlying the PIP's of
the right thumb through were smdl finger contusions, measuring up to 1.9 cm (.75 in) in dimension (AIS
1). There was a pd pable fracture of the left hand (A1S2). These upper extremity injuries were probably
due to contact with the left instrument pandl.

Extending from below the left patella onto the left shin was a contuson measuring 20.3 x 2.5 cm (8.0 x
1.0in). Extending down the latera sde of the left lower extremity, from the laterd madleolus to the calf,
wasa 25.4 x 10.2 cm (10.0 x 4.0 in) contusion. Overlying the media maleoluswasa7.6 cm (3.0in) in
diameter contuson. On the medid left caf was a contusion measuring 12.7 X 6.4 cm (5.0 x 25in), and
verticdly oriented. Over the left tibiawas a verticdly oriented, 2.5 cm (1.0 in) long, partidly scabbed
laceration which extended to adepth of 1.3 cm (.5in). All AIS 1injuries and resulted from contact with
the left instrument pand and below.

On the medid left thigh, 210.2 x 7.3 cm (4.0 x 3.0 in) contusion (AlS 1), and overlying the right thigh
isal5.2x5.1cm (6.0x 2.0in) contusion (AlS 1) that were probably due to contact with the steering
whed rim. On the right posterior thigh a15.2 x 7.6 cm (6.0 x 3.0 in) contusion (AlS 1), and on the | eft
posterior thigh were three contusions, measuring to 12.7 cm (5.0 in) in dimengion (AIS 1) that were
possibly due to contact with the seat cushion.

Medid to the right patellaa 7.6 cm (3.0 in) diameter contusion with acentral 1.3 cm (.5 in) scab.
Covering the laterd right distd extremity, extending from the knee to the laterd maleolus, aband of
contusion, measuring 33.0 x 10.2 cm (13.0 x 4.0 in). Surrounding the medial malleolus, and extending
upward onto the caf isa17.8 x 10.2 cm (7 x 4 in) contuson. On the medid side of theright shina 3.8
x 1.3cm (1.5 x 0.5in) abrason. All were AIS 1 type injuries to the lower extremities that were caused
by contact with the left instrument panel and below. On the dorsum of the right greet toeisa5.1 x 2.5
cm (2.0 x 1.0in) contusion (AlS 1) and possibly caused by the accelerator peda as the toe pan
intruded.

Fire paramedics arrived at the scene and treated the driver of Vehicle 1. She was transported via
ground ambulance to a county hospita. Three days after the crash, life support systems were
suspended at the request of her family and she expired at 0825 hours.

The driver of Vehicle 1 fell adeep or was under the influence of medication. Her posture is not known
but it gppears that she was initidly seated upright and when she fdll adegp she may have dumped
forward with her head and upper body in close proximity to the driver’ s air bag. Her left hand was
probably on the steering whedl, and she was not wearing the available 3-point manua |ap and shoulder
belts. She was seated in afabric covered bucket seat with afolding back. The seat was dightly reclined
at a 13 degree angle and adjusted to the mid track position. The vehicle did not negotiate the curve on
the roadway, and it ran up and over the concrete curb. The impact with the curb was not of sufficient
magnitude to the deploy the air bags. There were no indication that the driver took any evasive
maneuvers after the vehicle struck the curb. Vehicle 1 continued moving forward, and struck atree
head on. The curb impact placed the driver forward, out of position and within the path of the
deploying air bag. At impact with the tree, the driver went forward and both knees struck the lower
ingrument pane. The driver engaged the air bag, loaded thru the air bag and then the steering whed!
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rim; deforming the upper and lower portion of the rim. Basicaly wrapping hersdf around the steering
whed. The driver sustained afractured cervica spind column, with aspind cord contusion which were
the cause of death. The neck injury appears to have been caused by both the forward movement of the
driver as she wrapped around the steering wheel—flexion of her cervica spine, and the rearward
acceleration as the air bag deployed and rotated her head backwards—extension of her cervica spine
(see Figure 4). There were abrasionsto either sde of the neck indicating that the air bag was engaged
at some point.
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SCENE DIAGRAM

DS9730

1- RF tire impacts curb
2- LF tire impacts curb
3- RR tire impacts curb

4- Front of Vehicle 1 impacts 34 cm
diameter tree--highest delta v

14.6 cm/5.75 high
concrete curb

1996 Nissan Sentra
GXE 4-door

SPEED
LIMIT

35




DETAILED INFORMATION

Vehicles

Vehide1
Description:

VIN:

Odometer:

Engine

Reported Defects:
Cargo:

Damage Description:

CDC (4" event—highest Delta V)

DdtaV*:

DS97030

1996 Nissan Sentra GXE 4-door
IN4AB41DSTCXXXXXX
8,267 km (25,973 miles)

16L V4

None reported

None

Severeftotal front end damage, hood, grille area, and both front
fenders. The frame around the driver’ s door buckled, as did the
roof top. The front right and |€ft tires were restricted, and the
front axle was damaged.

12FCEN3

Totd 68.3 knvh ( 42.4 mph)
Longitudinal -68.3 kmv/h (-42.4 mph)
Latitudinal 0 kmvh (0 mph)

Energy 205,609 joules (151,750 ft-1b)

Figure 6. Exterior damage to vehicle.

4 calculated using the barrier options of WinSmash. NCAP Test #2298 were used to calculate d,

and d, values.



Supplemental Restraint
System (Air Bag):

DS97030

Vehicle 1 was equipped with adriver’ s air bag and a top-mounted
front right passenger’ s air bag. The steering whedl hub mounted driver's
ar bag was circular and measured 57.0 cm (22.4 in) in diameter. It had
three tethers and two rear vent ports at the 11 and 1 o’ clock positions.
There were four vertical, and four horizonta folds. There were black
linear smudges aong the outer top part, and on the back outer mid area
of the air bag. These linear smudges are consistent with contact with the
module covers asthe air bag unfolds. There were grease spotsin the
center and lower mid part of the air bag. The air bag had a maximum
excurson of 30.0 cm (11.8 in). There was no damage to the air bag.
The dud module covers opened in atypicd “H” configuration, and the
upper and lower module covers were not deformed, but there was an
oil smudge on the upper cover. The passenger Sdeair bag is
rectangular in shape and measures 56.0 cm (22.0 in) high by 37.0 cm
(14.6 in) wide; it was not tethered and had two vent holes at the rear
and outboard part of the air bag. It was not damaged, and there was
food found on the lower left corner of the air bag. The sngle module
cover is rectangular in shape and there were no indications of damage
or occupant contact.

Figure 7. Driver’s air bag.



Occupants

Vehide1
Age/Sex:
Seated Position:
Sesat Type:
Heaght:

Weight:
Occupation:

Pre-existing Medicad Condition:

Alcohaol/Drug Involvement:

Driving Experience:
Body Posture:

Hand Postion:

Foot Podition:

Redtraint Usage:

Air bag:

DS97030

Occupant 1
35/Femde

Front left

Bucket

168.9 cm (66.5in)
785 kg (173 1b)
Unknown

Breast cancer

Toxicologica test were
negative for alcohal, but
positive for opiate and
benzodiazepine, probably
related to the vid of Vicodin
found in the vehidle

Presumed >17 years

Out of position with her head
dumped forward in close
proximity to driver’sair bag
and steering whedl

Unknown due to being
unconscious & the time of
colligon. Injuriesto the left
hand suggest that it was
probably on the steering
whed.

Right foot probably on
accelerator peda, and left
foot on toe pan.

Lap and shoulder belt not
used

Driver's and front right
passenger’ sar bag deployed

10



Injuriesand Injury Mechanisms

Vehidel

Driver:

INJURY

Diffuse axona injury, pons of brain stem

Cerebdlar tongllar herniation
(neuropathology)—brain stem injury

Scant areas of subdural hemorrhage at
the base of the brain, onlylto 2 cc'sin
total volume. Sight swelling of the brain
with asymmetry of the media tempora
lobes, with the |eft 1obe broadened and
flattened very dightly as compared to the
right lobe.

Contusion of spina cord with fracture of
the C2 vertebral column, dislocation gap
between Cl and C2, but the C2.
Fractures of the hyoid bone. The right
sde of the hyoid boneis fractured 2 cm
from the tip, and the left horn of the hyoid
boneis 0.5 cm (0.3 in) from the tip.

Acute, bilatera cerebdlar infarction

Retroperitoneal hemorrhage.

Fracture of right lateral ribs 4", 5", and
6" with displacement of right lateral rib 6
into the right chest cavity—hemothorax.

Contusion, mediastinum

Hematoma to the spleen covering
approximately 3 cm (1.2 in) of the
capsular surface.

Contusion of the anterior chest wall.

Contusions of the posterior neck. On the
right sde measure 5.1 x 25cm (2.0x 1.0
in), and the left Sided contusions are 5.1 x
51cm (20x 2.0in).

OIC CODE

140206.5, 8
140202.5, 8

140684.3, 3

640208.3, 6

350200.2, 5

140676.3, 9
543800.3, 8

450222.3, 1

442299.7, 9

544212.2, 2

490402.1, 0

390402.1, 6

DS97030

ICD-9 SOURCE

8514 Air bag

348.4 Air bag

432.1 Air bag

806.01 Steering whedl

807.5 Steering whed

434.9 Air bag

863.0 Steering whed
rim/hub

807.03 Steering whedl
rim/hub

862.2 Steering whedl
rim/hub

865.00 Steering whedl
rim/hub

922.1 Steering whedl
rim/hub

920 Unknown,
possibly non-
contact (spine
flexion)

11



Above the |eft eyebrow are scabbed
abrasions found over a1.9 x .6 cm (.75 X
25in) area. Latera to the lateral canthus
of the left eye, and just below it, isa 1.3
cm (.5in) in diameter scabbed abrasion.
Left cheek, are scabbed abrasions,
possibly just related to tape (probably
related to air bag), but found over a 3.8 x
25cm (1.5x 1.0in) area. The media
aspect of the left cheek abrasions have a
squared off appearance.

A .6 cm (.251in) long laceration of the
right angle of the mouth. Surrounding the
upper frenulumisa25cm(1in)in
diameter contusion.

Contusion just below thetip of the chin,
horizontally oriented 5.1 x 1.3 cm (2.0 x
0.5in) in dimenson.

Extending from the lower attachment of
the right ear, down onto the upper right
neck , isacontusion 7.6 x 5.1 cm (3.0 x
2.0in) in dimension. Two zones of skin
dip are found on the right neck, with the
largest 1.3 cm (.5 in) in dimension.

Right upper shoulder contusions, 7.6 x
10.2cm (3.0x 4.0in) area.

Contusions, left shoulder, extending onto
the left upper chest. These are found
over al7.8x10.2cm (7.0x 4.0in) area.

On the media side of the right forearm is
acontusion 5.1 cm (2.0 in) in diameter.

Located on the ventra right forearm,
extending to the wrist is a contusion 7.6 x
51cm (3.0x 2.0in).

Latera to theright olecranonisa3.2 cm
(1.25 in) contusion with a central
V-shaped 1.3 cm (.5 in) long scab.

On the right breast are four punctate
scabs.

290202.1, 7
290202.1, 2
290202.1, 2

290602.1, 1
290600.1, 8

290402.1, 8

390402.1, 1

790402.1, 1

790402.1, 2

790402.1, 1

790402.1, 1

790402.1, 1

490602.1, 1

910.0
918.0
910.0

873.4
920

920

920

923.00

923.0

923.10

923.10

923.11

875.0

DS97030

Air bag

Air bag

Air bag

Air bag

Air bag

Air bag

Possibly air bag
Possibly air bag
Possibly the left
indrument pandl

Possibly air bag

12



Contusions on the dorso lateral aspect of
the left forearm. These are found over an
20.3x10.2 cm (8.0 x 4.0 in) area, with
the largest individua contusion 3.8 cm
(15in).

The dorsum of the left hand is diffusely
contused and is edematous. The
contusion extends from the wrist onto the
metacarpals, and is found over a 7.6 cm
(3.01in) area. Circular areas of contusion
overlie the dorsum of the left thumb, and
measure to 2.5 cm (1.0 in). In addition,
overlying the proximd interphalangea of
the right thumb through smdll finger
contusions, measuring up to 1.9 cm (.75
in) in dimension.

There is a palpable fracture of the left
hand, which likely involvesthe
metacarpa bones of the left long, and
possibly Ieft ring fingers.

Extending from below the left patella onto
the left shin is a contusion, measuring
20.3x 25cm (8.0 x 1.0 in). Extending
down the lateral side of the left lower
extremity, from the lateral maleolus to
the calf, isa25.4 x 10.2 cm (10.0x 4.0
in) contusion. Overlying the media
malleolusa 7.6 cm (3.0 in) in diameter
contusion. On the media left calf isa
contusion measuring 12.7 x 6.4 cm (5.0 x
2.5in), and verticaly oriented. This
consists of closaly spaced, vertically
oriented lines of a contusion.

On the medid left thigh, 2a10.2 x 7.3 cm
(4.0 x 3.0in) contusion. On the left
posterior thigh are three contusions,
measuring to 12.7 cm (5.0 in) in
dimension.

Over the left tibiais a vertically oriented,
25cm (1.01in) long, partialy scabbed
laceration which extends to a depth of 1.3
cm (.5 in).

Overlying theright thighisa15.2 x 5.1
cm (6.0 x 2.0 in) contusion.

790402.1, 2

790402.1, 2

752500.2, 2

890402.1, 2
890402.1, 2
890402.1, 2

890402.1, 2
890402.1, 2

890602.1, 2

890402.1, 1

923.10

923.20

815.09

924.1
924.10
924.10

924.00
924.00

891.0

924.00

DS97030

Possibly the left
ingrument pandl

Probably the left
ingdrument panel

Probably the left
indrument panel

Left instrument
panel

Probably the
Seering whed rim
Pogterior possibly
Seet cushion

Left insrument
panel and below

Probably the
deering whed rim
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On the right posterior thighisa15.2x 7.6
cm (6.0 x 3.0 in) contusion.

Medid to theright patellaisa 7.6 cm (3.0
in) diameter contusion with a central 1.3
cm (.5 in) scab. Covering the lateral right
distal extremity, extending from the knee
to the laterdl maleolus, is a band of
contusion, measuring 33.0 x 10.2 cm
(13.0 x 4.0 in). Surrounding the media
malleolus, and extending upward onto the
cafisal7.8x102cm (7.0x 4.0in)
contusion.

On the medid side of theright shinisa
38x1.3cm(15x .5in) abrasion.

On the dorsum of the right great toeisa
51x25cm (2.0x 1.0 in) contusion.

890402.1, 1

890402.1, 1
890402.1, 1
890402.1, 1

890202.1, 1

890402.1, 1

924.00

924.11
924.1
924.10

916.0

924.3

DS97030

Possibly seat
cushion

Left ingrument
panel and below

Left ingrument
pandl and below
Possibly
accelerator pedal
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DS97030

Occupant Kinematics

The driver of Vehicle 1 fell adeep or was under the influence of medication. Her posture is not known but it gppears
that shewasinitidly seated upright and when she fdll adegp she may have dumped forward with her head and upper
body in close proximity to the driver’ sair bag. She was not wearing the available 3-point manua lgp and shoulder
safety belt. Her |eft hand was probably on the steering whedl. She was seated in afabric covered bucket seat with a
folding back. The seat was dightly reclined at a 13 degree angle and adjusted to the mid track position. Vehicle 1 did
not negotiate the curve on the roadway, and it ran up and over the concrete curb. The impact with the curb was not of
sufficient magnitude to the deploy the air bags. There were no indication that the driver took any evasive maneuvers
after the vehicle struck the curb. Vehicle 1 continued moving forward, and struck atree head on. The curb impact
placed the driver forward, out of position and within the path of the deploying air bag. At impact with the treg, Vehicle
1 experienced arapid decderation. The driver went forward and both knees struck the lower ingrument pand. The
driver engaged the air bag, loaded thru the air bag and then the steering whedl; deforming the upper and lower portion
of the steering whed rim. Basicaly wrapping hersdf around the steering whed. The driver sustained a fractured cervical
spina column, with aspind cord contusion which were the cause of death. The neck injury gppears to have been
caused by both the forward movement of the driver as she wrapped around the steering whed—flexion of her cervical
spine, and the rearward accel eration as the air bag deployed and rotated her head backwards—extension of her cervica
spine (see Figure 4). There were abrasons to ether side of the neck indicating that the air bag was engaged at some
point. The air bag pushed the driver back and she probably struck the seat back. She was found seated in the driver's
seat dumped over onto the front right passenger’s seat and unconscious. The driver’s pelvic aeawas Hill inthe driver's
seet while the upper portion of her body was lying on the front right seet.
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