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The crash investigation process is an inexact science which
requi res that physical evidence such as skid marks, vehicul ar
danmage neasurenents, and occupant contact points be coupled with
the investigator's expert know edge and experience of vehicle
dynam cs and occupant kinematics in order to determ ne the pre-
crash, crash, and post-crash novenents of involved vehicles and
occupants.

Because each crash is a unique sequence of events, generalized
concl usi ons cannot be made concerning the crashworthi ness
performance of the involved vehicle(s) or their safety systens.
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BACKGROUND:

Description: This on-gte investigation focused on the injury mechanisms that caused
the death of a 16-year-old female driver of 21992 Ford Taurus. The
case vehicle was equipped with afronta ar bag for the driver position
which deployed as aresult of afronta collison with awooden pole.
Thisdriver air bag fatdity case wasidentified by aloca date patrol
investigator. The Nationd Highway Traffic Safety Adminigtration
(NHTSA) was notified on May 25, 2003. DSl was notified on May
28, 2003. Thiswas an on-dteinvestigation. The vehicle and scene
inspections took place on May 30, 2003.

Investigation Type: On-site

Crash Location: Colorado

Crash Date: May, 2003

Notification Date: May 28, 2003

Field Work Completed: May 30, 2003

SUMMARY:

Thissingle vehicle crash occurred in arura area of
Colorado in May, 2003 sometime after 0300 hours.
The crash occurred at the intersection of a
southbound driveway and an east/west roadway. It
was dark and there were no direet lights. The
east/west roadway is comprised of two lanes. The
roadway was gravel covered and waslevel. The
gpeed limit for the roadway is 89 kmv/h (55 mph).
There is a4% down grade for the driveway. On
ether sde of the roadway there are 26 cm (10in)
diameter, 102 cm (40 in) high, wooden posts that
are used to support afence and gate for the
residence.

e e

Figure 1. Path to impact (east). Arrow points to
struck pole.



The case vehicleisa 1992 Ford Taurus L four-
door sedan driven by an unrestrained* 16-year-old
femde (157 cm/62 in, 48 kg/105 Ibs). The case
vehicle was equipped with a driver’s steering whed
mounted air bag. According to police
investigators, the driver's seet track wasin the
forward most position. She was seated on a
pillow. The seat back wasinclined at a 24 degree
angle from vertica. The seat bottomwas at a13
degree angle from horizontal. The case vehicle
was traveling east at a police reported speed of 24-
32 km/h (15-20 mph). The driver attempted to
turn right in order enter the driveway.
The driver took the turn too wide and
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Figure 2. Struck pole

struck the wooden gate post with its
front end (12FLLN1). The post shifted
dightly dueto theimpact. Thedriver's
ar bag deployed at thispoint. At
impact, the driver responded to the 0
degree principle direction of force by
moving sraight forward. The deploying
ar bag engaged her upper chest and
chinarea. Thedriver wasfataly

injured. Thear bag expansion hyper-  Figure 3. Case vehicle at final rest

extended the driver’s head resulting in a

baslar hinge fracture, an atlanto-occipita separation, and scattered subarachnoid hemorrhage aong the
base of the brain.  She also sustained aorasions under the chin, on the right side of the neck, and on the
upper chest. There was a substantiad amount of blood found on the air bag, the driver’ s seet, the
floorboard, and side rail. The driver had bled from both the nose and ears.

Thetota velocity change caculated by the barrier dgorithm of the WinSmash collison modd was 12.0
km/h (7.5 mph)2. Thelongitudinal and latera deltaVV components were -12.0 km/h (7.5 mph) and O
km/h (0 mph), respectively. This was a borderline recongtruction due to the yielding wooden post.

No indications of loading or of blood on seat belt

2Cdculated using stiffness values derived from NCAP test 1177
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The last time anyone saw the driver was between
0300 and 0330 hours. She was found at
approximately 0730 hours by her grandmother.
Thereisadiscrepancy asto whether or not the door
was open when she was initidly found by the
grandmother. When the police arrived they found
the driver partialy outsde the driver’s door, her left Sdgis
on the ground with her face pointing towards the left
front tire. The grandmother may have opened the
door and the driver fell out.

The case vehicle was towed from the scene, not due  rigyre 4. Close up of frontal damage
to damage, and placed under a police hold.
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Scene Diagram

Case vehicle:
1992 Ford Taurus four-door

O
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Figure 5. Scene diagram



DETAILED INFORMATION

Vehicles

Caevehide

Destription:

VIN:

Odometer:

Engine

Reported Defects:
Cargo:

Damage Description:

CDC:
DdtaV:

DS03018

1992 Ford Taurus L four-door, manufactured in
02/1992.

1FA CPSOUBNGXXXXXX

Unknown

30L,V6

None related to this crash

Whed chair in trunk, plagter figurinein rear seet

Minor contact damage to left sde of bumper.
There was 3.0 cm (1.2 in) of energy absorber
compression that was fully redtituted at the time of

ingpection.

12FLLN1
Totd 12.0 km/h (7.5 mph)
Longitudina -12.0 kmvh (7.5 mph)
Latitudinal 0 kmvh (10 mph)
Energy 9,385 joules

(6,922 ft-lbs)

Figure 6. Front left, case vehicle



The case vehicle sustained direct
contact damage that began 17.0 cm
(6.7 in) right of the left bumper corner
and measured 20.0 cm (7.9 in) wide.
The resdud crush as measured dong
the bumper was as follows. C1=1.0
cm (0.4 in), C2=7.0cm (2.8 in),
C3=3.0cm(1.2in),C4=3.0cm (1.2
in), C5=1.0 cm (0.4 in), and C6=0 cm
(0in). The maximum crush was &
C2. The principle direction of force
was within the 12 o' clock sector.
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Figure 7. Close up of minor damage to bumper



Safety systems discussion

The driver’ sar bag module had
an“H” configuration and was
located in the center hub of the
geering whed rim. The single top
flap measured 21.0 cm (8.3 in)
wide and 13.0 cm (5.1 in) high.
The bottom flap measured 21.0
cm (8.31n) wideand 2 cm (0.8
in) high. There was no contact
evidence on the cover flaps. The
diameter of the air bag measured
72.0cm (28.3in) inits deflated
date. There was asingle tether
and two vent ports. The ports
were at the 11 and 1 o’ clock
pogtions. Theair bag had a
maximum excurson of 26.0 cm
(10.2in).

There was pooled blood on the
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1. Air bag readiness indicator
2. Air bag and inflator

3. point safety belt system

4. Diagnostic module

3. Salkety belt warning indicator
B, Winng hamess

7. Sensor assemblies

Figure 8. Air bag systems component locations

bottom and bottom right of the air bag face. There wasasingle 15.0 cm (5.9 in) high by 1-2 cm (0.4-
0.8n) wide vertical scuff on the upper left of the air bag face.

Figure 9. Driver's air bag

Figure 10. Driver’s air bag



Occupants

Ca=vehide
Age/Sex:
Seated Position:
Sedat Type:

Heaght:
Weight:
Occupation:

Pre-existing Medicad Condition:

Alcohal/Drug Involvement:

DS03018

Occupant 1
16/Femde
Front |€eft

Cloth covered split bench. Seat track
was in the forward most position. The
seat back wasinclined at a 24 degree
anglefrom verticd. The seat bottom
was a a 13 degree angle from
horizontal. Driver seated on apillow.

157 cm (62in)
48 kg (105 Ibs)
Unknown
None

THC-COOH (confirmed by gas
chromatography-mass
spectrometry, 58 ng/ml)3, Nicotine,

Catinine®

Driving Experience: Unknown, likely less than one year

Body Posture: Upright, looking to right

Hand Postion: Unknown

Foot Position: Right foot presumed to be on brake.

Redtraint Usage: Lap and shoulder bdlt available, not
used

Air bag: Driver's steering whedl mounted air
bag available, deployed

3Tested positive for cannabinoids

“Cotinine isachemicd that is made by the body from nicotine, which isfound in cigarette
smoke. Since cotinine can only be made from nicotine, and since nicotine enters the body with cigarette
smoke, cotinine measurements can show how much cigarette smoke enters your body.



Injuriesand Injury Mechanisms

The injuries listed below for the case vehicle were obtained from the autopsy report.

Driver:

INJURY
“Hinge’ fracture, basilar skulll
Occipital-atlantal separation

Scattered subarachnoid
hemorrhage along base of brain

Abrason right anterolaterd neck,
triangle shape, measuring 6.0 x 2.5
cm (2.3 x 0.98in) in grestest
dimenson

Abrasion/contusion, lower lip, near
midline 0.6 cm (0.231in) in
diameter

Abrasion, left Sde of neck, 0.5 cm
(0.2in)

Abrasion, right lateral neck
extending to the right anterior neck
measuring 17.0 x 6.5 cm (6.7 x
26in)

Contusion, left upper chest, 5.0 x
30cm(1.9x1.2in)

Abrasion, right axilla, 4.0x 1.0 cm
(L6x04in)°

Contusion, right axilla, 6.0 x 5.0
cm (24x1.9in)

Abrasions, right lower inner
quadrant of breast

Abrasions, right media chest, 20.0
x6.0cm (7.9x 24in)

dde of thearm.

OIC CODE

150206.4,8
650208.2,6
140466.3,2

390202.1,2

290202.1,8
290402.1,8

390202.1,2

390202.1,1

490402.1,2

490202.1,1

490402.1,1

490202.1,1

490202.1.1

910.0
920.0

910.0

910.0

922.1

911.0

911.0

911.0

911.0

SOURCE
Air bag
Air bag
Air bag

Air bag

Air bag

Air bag

Air bag

Air bag

Air bag

Air bag

Air bag

Air bag
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®Axillais apyramida space, Stuated between the upper lateral part of the chest and the media



Occupant Kinematics

The 16-year-old driver (157
cm/62 in, 48 kg/105 Ibs) of the
case vehicle was unrestrained (3-
point manud lap and shoulder
safety belt available) and seated in
aforward facing fashion on the
cloth covered split bench sest.
Thedriver was Stting on apillow.
The seat was adjusted to the
forward most track pogition. This
seat track position was determined
by the blood pooling to the floor
area and further verified by the
policeinterview. Lack of restraint
usage was determined by lack of
blood stains on the segt belt and
the pogition of the driver when
found. In addition, there was no
loading evidence on the belt
system and the usage indicators
were commensurate for avehicle
of thisage. There was no steering
whed rim deformation or any
steering column compresson.
There were no contacts to the
insrument pand. The seat back
wasinclined at a 24 degree angle
from vertical. The seat bottom
was a a 13 degree angle from
horizontal. The driver was
wearing a blue windbreaker jacket
and blue jeans. She was engaged
in aright hand turning maneuver
and probably looking to the right.
Presumably her right foot was on

the brake and was dowing the vehicle for the turn.  Her left hand was possibly above theright on the

seering whed as she made the turn.
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Figure 11. Cloth pillow on seat—color of pillow has been enhanced
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o

Figure 12. Skin transfer, upper left quadrant of driver’s air bag
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The driver took the turn too wide and
the case vehicle struck the wooden
gate pogt withitsfront end. The
driver'sair bag deployed at this
point. At impact, the driver
responded to the O degree direction
of force by moving straight forward.
This movement may have been
exacerbated because she was seated
onapillow. Thedeploying ar bag
engaged her upper chest and right
Sdeneck area. She sustained
abrasions under the chin,

on the right side of the neck, and on
the upper chest. Theair bag
expansion hyper-extended the
driver’shead resulting in abasilar
hinge fracture, an atlanto-occipital
separation, and scattered
subarachnoid hemorrhages along the
base of the brain.  The driver was
displaced both up and rearward by
the expanding air bag. It appearsthat
some portion of her face—probably
the upper left part of her
foreheao—contacted the left Side
visor. Therewasasmadl skin transfer
and what appeared to be make-up
found on thevisor. The driver
rebounded forward and came to rest
dumped over the deflated driver’ s air
bag-eaning to her left based on the
blood drip pattern.
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Figure 13. Close up of contact to left side visor

Figure 14. Side view of driver's seated position
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