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DISCLAIMERS

This document is disseminated under the sponsorship of the Department of
Transportation in the interest of information exchange.  The United States
Government assumes no responsibility for the contents or use thereof.

The opinions, findings, and conclusions expressed in this publication are
those of the authors and not necessarily those of the National Highway
Traffic Safety Administration.

The crash investigation process is an inexact science which requires that
physical 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 kinematics in 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 IN-06-033

This investigation was brought to NHTSA's attention on or before October 26, 2006 by a
news story in a Minnesota newspaper.  This crash involved a 2005 Chevrolet Cobalt (case vehicle)
that ran-off-road, vaulted over a driveway and impacted a telephone utility box and then a clump
of trees.  The crash occurred in October 2006, at 7:55 p.m., in Wisconsin and was investigated
by the applicable county sheriff department.  This crash is of special interest because the case
vehicle was equipped with multiple Advanced Occupant Protection System (AOPS) features,
including dual stage air bags that did not deploy, and the case vehicle's front right passenger [15-
year-old, White (non-Hispanic) female] sustained fatal injuries.  In addition, the case vehicle was
equipped with an Event Data Recorder (EDR).  This contractor inspected the case vehicle on
November 6, 2006 and inspected the scene on November 7, 2006.  A partial interview was
conducted with a relative of the case vehicle’s driver on November 6, 2006.  This report is based
on the sheriff’s department crash report and on-scene photographs, scene inspection, vehicle
inspection, EDR data, front right passenger’s autopsy records, occupant kinematic principles, and
this contractor's evaluation of the evidence.

SUMMARY

The case vehicle was traveling east on a two lane county roadway.  The case vehicle
departed the south side of the roadway.  The case vehicle vaulted over a driveway, the front end
impacted a telephone utility box (event 1), and then the front right impacted a clump of large trees
(event 2).  A branch from one of the trees broke off and impacted the top of the case vehicle and
broke out the backlight (event 3).  The case vehicle’s driver and front right passenger air bags did
not deploy as a result of the impact with the clump of trees, possibly due to the yielding nature
of the tree impact or power loss due to movement of the ignition switch just prior to the impact.
The case vehicle rotated clockwise approximately 90 degrees and came to rest heading southwest.

The CDCs for the case vehicle were determined to be:  12-FC99-1 (0 degrees) for the
impact with the telephone utility box (event 1).  Damage from the subsequent tree impact
overlapped this impact, so only a partial CDC could be assigned.  The CDC for the tree clump
impact (event 2) was determined to be: 12-FZAW-6 (0 degrees) and  00-TZDW-2 for the tree
branch impact to the top plane (event 3).  The WinSMASH reconstruction program could not be
used to reconstruct the case vehicle’s Delta Vs for the tree clump impact because yielding object
impacts are out-of-scope for the program (i.e., the initial tree impacted was displaced in the
ground and broken off at the root).  However, the WinSMASH program, barrier algorithm, was
used to determine a barrier equivalent speed (BES) based on the case vehicle’s front crush profile.
The BES was determined to be 88 km.p.h. (55 m.p.h.).  The case vehicle’s EDR recorded a
maximum total velocity change of 96 km.p.h. (59.84 m.p.h).  The case vehicle was towed due
to damage.

The driver, front right passenger and back right passenger were all unrestrained.  The driver
and both passengers sustained police reported “A” (incapacitating) injuries and were transported
to a hospital.  The driver and back right passenger were admitted.  The front right passenger died
4 hours and 33 minutes following the crash.  The back right passenger also subsequently died.
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CRASH CIRCUMSTANCES IN-06-033
 
Crash Environment:  The trafficway on which the
case vehicle was traveling was a two-lane, major
county roadway, traversing in an east and west
direction.  The roadway had one lane in each
direction and was bordered by gravel shoulders.
The eastbound travel lane was 3.7 meters (12.1
feet) in width.  The westbound travel lane was 3.8
meters (12.5 feet) in width.  The south shoulder
was 1.6 meters (5.2 feet) in width.  The north
shoulder was 1.7 meters (5.6 feet) in width.  The
roadway grade in the area of roadway departure
was 6% negative.  The speed limit was 89
km.p.h. (55 m.p.h.).  At the time of the crash the
light condition dark, the weather was cloudy, and
the roadway pavement was dry, traveled
bituminous with an estimated coefficient of
friction of 0.68.  The traffic density at the time of
the crash was most likely light, and the site of the
crash was rural.  See the Crash Diagram at the
end of this report.
    
Pre-Crash:  The case vehicle was traveling east in
the eastbound lane (Figure 1).  The case vehicle’s
driver was intending to continue eastbound.  The
case vehicle departed the south side of the
roadway.  The crash occurred on the south side of
the roadway on the edge of a wooded area.  It is
not known why the case vehicle departed the
roadway.  It is not known if the driver took any
actions to avoid the crash.

Crash:  After the case vehicle departed the south
side of the roadway, it crossed the south shoulder
and the right side tires entered the grass.  The
case vehicle then encountered the edge of a
driveway (Figure 2), vaulted and was airborne for
approximately 18 meters (59 feet).  The case
vehicle touched down in the grass (Figure 3) and
traveled an additional approximate 24 meters (79
feet) where the center front of the case vehicle
impacted and ran over a telephone utility box
(event 1).  The case vehicle traveled an additional
approximate 15 meters (49 feet) and the front
right impacted a clump of large trees (event 2).

Figure 1:  Approach of case vehicle eastbound to
roadway departure, number on roadway indicates
meters to impact

Figure 2:  Overview of path of case vehicle, flag at
edge of driveway shows track of case vehicle’s
left side tires

Figure 3:  Vehicle touchdown location (yellow
arrow) from vault and approach to telephone
utility box impact (red arrow) and impact with
clump of trees (blue arrow)



Crash Circumstances (Continued) IN-06-033

3

The center right of the case vehicle initially
engaged the leading tree in the clump and then the
front right engaged a tree immediately behind and
to the right of the first tree (Figures 4 and 5).
The first tree was displaced in the ground and
broken off at the root.  It appeared that a branch
from this tree also broke off and impacted the top
of the case vehicle and broke out the backlight
(event 3).  The case vehicle’s driver and front
right air bags did not deploy as a result of the
impact with the clump of trees, possibly due to the
yielding nature of the impact with the first tree or
power loss due to movement of the ignition switch
just prior to the impact.  See the discussion below
under the “Case Vehicle” and “Crash Data
Recording” sections for further information
regarding the ignition switch problem and air bag
non-deployment.
    
Post-Crash:  As a result of the tree impact, the
case vehicle rotated clockwise approximately 90
degrees and came to rest heading southwest
(Figure 6).  At final rest the case vehicle was
approximately 3 meters (10 feet) north of the
impacted clump of trees.

CASE VEHICLE

 
The 2005 Chevrolet Cobalt was a front

w h e e l  d r i v e ,  f o u r - d o o r  s e d a n
(VIN:  1G1AK52F657-------) equipped with 2.2L,
L4 engine and a four-speed automatic
transmission.  The front seating row was equipped
with bucket seats with adjustable head restraints,
tilt steering column, dual stage driver and front
right passenger air bags; driver and front right
passenger manual, three-point, lap-and-shoulder
safety belt systems with adjustable upper anchors,
usage sensors and pretensioners.  The back seating
row was equipped with a bench seat with folding
backs, non-adjustable head restraints in the
outboard seating positions and manual, three-
point, lap-and-shoulder belts in all three seating
positions.  In addition, the case vehicle was
equipped with a LATCH system for securing child

Figure 4:  Damage to case vehicle from impact with
clump of trees, red arrow shows impact location
of tree that broke off, green arrow shows impact
location of second tree, vertical scale in tenths of
meter

Figure 5:  Police on-scene photo of impacted clump
of trees, arrows shows broken/uprooted tree

Figure 6:  Red arrow shows impacted clump of trees,
yellow arrow shows area of case vehicle’s final
rest
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safety seats.  Side curtain air bags were an option, but the case vehicle was not so equipped.
Four-wheel anti-lock brakes were also an option, but it is unknown if the case vehicle was so
equipped.  The case vehicle’s specification wheelbase was 262 centimeters (103.1 inches).  The
case vehicle’s odometer reading at the time of the vehicle inspection is unknown because the case
vehicle was equipped with an electronic odometer.

Certain 2005 Chevrolet Cobalts were subject to one of two conditions that required recall
to a dealership for correction.  See attached General Motors (GM) bulletin and GM Vehicle
Inquiry System Summary (Figures 14-18) at the end of this report.  The first condition involved
possible reversal of the steering column mounted air bag module wiring.  The second condition
involved possible loss of air conditioning due to voltage spikes from abnormal fan switching.  The
documentation on the case vehicle indicated that it was subject to the air conditioning related
condition.  The documentation indicated that the vehicle was returned to the dealership and the
condition was corrected by replacement of the air conditioning jumper harness on January 2,
2006.
  

CASE VEHICLE DAMAGE

Exterior Damage:  The case vehicle’s initial
impact with the telephone utility box involved the
center portion of the front bumper.  The precise
location of the damage on the front bumper from
the telephone utility box could not be determined
due to the overlapping damage from the
subsequent tree impact and missing portions of the
front bumper fascia.  The case vehicle’s impact
with the tree involved the front right portion of the
case vehicle.  The front bumper, grille, hood, and
right fender were directly contacted and crushed
rearward.  The direct damage began at the front
right bumper corner and extended approximately
45 centimeters (17.7 inches) along the front of the
of the vehicle.  The front crush profile was taken
at the bumper level.  The maximum residual crush
was determined to be 121 centimeters (47.6
inches) occurring at C3 (Figures 7 and 8).  The
direct damage from the tree branch impact
involved the roof and the backlight.  There was a
dent located near the right “C”-pillar and the
backlight was broken out.  The table below shows the case vehicle’s front crush profile.

Figure 8:  Top view of crush to front of case vehicle
from impact with clump of trees, each increment
on rods is 5 cm (2 in)

Figure 7:  Right side view of crush to front of case
vehicle from impact with clump of trees
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Units Event

Direct Damage

Field L C1 C2 C3 C4 C5 C6

Direct Field L

Width
CDC

Max
Crush ±D ±D

cm
2

45 121 49 32 97 121 111 98 91 25 0

in 17.7 47.6 19.3 12.6 38.2 47.6 43.7 38.6 35.8 9.8 0.0
 

The case vehicle’s right side wheelbase was reduced 58 centimeters (22.8 inches).  The left
side wheelbase was extended 5 centimeters.  Induced damage involved the left fender, hood, roof,
right front door, right “A”-pillar and right roof side rail.  The rescue crew cut the right “A”-pillar
and removed the right front door.

The case vehicle’s recommended tire size was P195/60R15, and the case vehicle was
equipped with tires of this size.  The case vehicle’s tire data are shown in the table below.

Tire
Measured
Pressure

Recommend
Pressure

Tread
Depth

Damage Restricted Deflated

kpa psi kpa psi milli-
meters

32nd of
an inch

LF Flat Flat 207 30 3 4 None No Yes

RF Flat Flat 207 30 2 3
Wood pieces in inner

bead
Yes Yes

LR 165 24 207 30 5 6 None No No

RR 172 25 207 30 4 5 None No No
 
Vehicle Interior:  Inspection of the case vehicle’s
interior (Figure 9 and Figures 10 and 11 below)
revealed that primarily the right half of the
steering wheel was severely bent forward and the
steering column was crushed forward and upward
(Figure 12 below) due to driver loading.  The
driver’s knee bolsters had been heavily contacted
by the driver’s knees and broken out.  There were
scuff marks on the right instrument panel and the
glove box door due to loading by the front right
passenger.  The front right passenger’s seat back
was also intruded forward nearly to the instrument
panel (Figure 10 below) due to loading by the
unrestrained back right passenger.  Passenger
compartment intrusion involved the driver’s and
front right passenger’s toe pans, which intruded longitudinally 18 centimeters (7.1 inches) and 23

Figure 9:  Overview of steering wheel, instrument
panel and windshield from driver’s door
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centimeters (9 inches) respectively.  The brake
pedal also intruded longitudinally 18 centimeters
(7.1 inches), and the right instrument panel
intruded 18 centimeters (7.1 inches) longitudinally
into the front right passenger’s occupant space.
   
Damage Classification:  Based on the vehicle
inspection, the CDCs for the case vehicle were
determined to be:  12-FC99-1 (0 degrees) for the
impact with the telephone utility box (event 1).
Damage from the subsequent tree impact
overlapped this impact, so only a partial CDC
could be assigned.  The CDC for the tree clump
impact (event 2) was determined to be: 12-
FZAW-6 (0 degrees) and  00-TZDW-2 for the
tree branch impact to the top plane (event 3).  The
WinSMASH reconstruction program could not be
used to reconstruct the case vehicle’s Delta Vs for
the tree clump impact because yielding object
impacts are out-of-scope for the program (i.e., the
initial tree impacted was displaced in the ground
and broken off at the root).  However, the
WinSMASH program, barrier algorithm, was
used to determine a barrier equivalent speed
(EBS) based on the case vehicle’s front crush
profile.  The EBS was determined to be 88
km.p.h. (55 m.p.h.).  The case vehicle’s EDR
recorded a maximum total velocity change of 96
km.p.h. (59.84 m.p.h).  The case vehicle was
towed due to damage.

AUTOMATIC RESTRAINT SYSTEM

The case vehicle was equipped with dual
stage driver and front right passenger air bags.
Neither of these air bags deployed in this crash.
See the following “Crash Data Recording”
discussion.

CRASH DATA RECORDING AND ANALYSIS OF AIR

BAG NON-DEPLOYMENT

The EDR download file was provided to this
contractor by the investigating sheriff’s deputy.
The data indicated that only a non-deployment

Figure 10:  Left side view of steering wheel,
instrument  panel and displacement of front right
seat back and head restraint due to the back right
passenger loading the seat back into the front right
passenger

Figure 11:  Right side view of case vehicle’s front
seating row, instrument panel, steering wheel and
windshield

Figure 12:  Right side view of deformation to
steering wheel and steering column
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event was recorded.  The EDR reports are presented in Figures 19-24 at the end of this report.
The pre-crash data indicated that the case vehicle was traveling 144 km.p.h. (71 m.p.h.) at the 5,
4 and 3 second sample points prior to algorithm enable.  Vehicle speed and engine speed were
then recorded as 0 km.p.h (0m.p.h.) at the 2 and 1 second sample points.  In addition, the other
pre-crash data items in this block were recorded as invalid.  The system status data indicated that
the event recording was complete and the multiple event counter was recorded as 0.  The service
engine soon lamp and service vehicle soon lamp were both recorded as off.  The SIR warning
lamp was also recorded as off.  The number of ignition cycles the SIR warning lamp was off
continuously was recorded as 2,783.  The number of ignition cycles since the data trouble codes
were last cleared was recorded as 254, and the six diagnostic trouble code columns were all
recorded as N/A.  These recorded data appeared to indicate that the air bag system was
functioning at the time of the crash.
 

The EDR data also indicated that the vehicle power mode status was recorded as
“accessory”.  This indicates that the ignition switch was not in the “on” position at the time of the
tree clump impact.  This was supported by information from one of the investigating sheriff’s
deputies, who reported to this contractor that the ignition switch was found jammed in the
“accessory” position following the crash.  This may explain why zeros were recorded for vehicle
speed and engine speed in the final two seconds of the pre-crash data.  It is possible the ignition
switch could have been knocked to the “accessory” position by the driver’s leg or knee at the time
of the vault.  This investigation revealed that inadvertent contact with the ignition switch or a key
chain in the 2005 Chevrolet Cobalt can in fact result in engine shut-down and loss of power.  A
GM service bulletin applicable to the 2005-2007 Chevrolet Cobalt entitled “Information on
Inadvertent Turning of the Key Cylinder, Loss of Electrical System and No DTCs# 05-02-35-
007A (10/25/2006)” describes this potential problem [see attached GM bulletin at the end of this
report (Figure 25)].  The bulletin indicates that there is a potential for the driver to inadvertently
turn off the ignition due to low ignition key cylinder torque/effort.  The bulletin indicated this was
more likely to occur if the driver is short and has a large and/or heavy key chain attached to the
ignition key.  The bulletin indicated the condition was documented to occur when a driver’s knee
contacted a key chain while the vehicle was turning and the steering column was adjusted all the
way down.  A search of the NHTSA, Office of Defects Investigation (ODI) web site, complaint
tab, revealed at least six complaints (ODI identification numbers: 10144299, 10145959,
10129121, 10132335, 10151346, and 10197022) relating to the engine shutting off and loss of
power in Chevrolet Cobalts when the ignition switch or key chain was contacted by the driver.
Some of the complaints reported a simple “brushing” of the key chain or touching of the ignition
switch was all that was required for the engine to shut off.  It is not known what role, if any, this
may have played in the non-deployment of the air bags.  Such a determination would most likely
require an analysis of the air bag system and ignition wiring schematic in order to determine if in
fact the air bag is capable of deploying when the ignition is switched from the “on” position to the
“accessory” position.  Such an undertaking was beyond the scope of this investigation.

Analysis of the case vehicle’s EDR data in light of the yielding of the first tree contacted
during the impact with the clump of trees suggest another possible reason for the non-deployment
of the driver and front right passenger air bags in this crash.  The slope of the case vehicle’s initial
longitudinal crash pulse was compared to the slope of the initial longitudinal crash pulse from two
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Chevrolet Cobalt deployment files from prior cases.  The data indicated that the slope of the case
vehicle’s initial crash pulse was not nearly as steep as that of the comparison deployment files.
It is possible that due to the yielding nature of the initial impact with the clump of trees, the case
vehicle’s crash sensing algorithm, which must make its deployment decision within the
approximate first 50 milliseconds following algorithm enable, predicted that the crash would not
be severe enough to require air bag deployment and did not issue a deployment command.

CASE VEHICLE FRONT RIGHT PASSENGER KINEMATICS

Immediately prior to the crash, the case vehicle's front right passenger [15-year-old, White
(non- Hispanic) female, 147 centimeters and 45 kilograms (58 inches, 100 pounds)] was most
likely seated in an upright position with both feet on the floor.  The position of her arms and hands
is not known.  The position of the passenger’s seat track and seat back is not known due to the
damage to the seat as a result of loading from the unrestrained back right passenger.

Based on this contractor’s vehicle inspection, the case vehicle's front right passenger was
not restrained by her manual, three-point, lap-and-shoulder, safety belt system.  There was no
evidence of load marks on the safety belt or “D”-ring.  In addition, the police crash report
indicated that the passenger was unrestrained and found trapped between her seat, the instrument
panel and right front door.

Just prior to the crash, the case vehicle had departed the roadway, vaulted and become
airborne.  As a result, the front right passenger may have been bracing against the instrument
panel with her hands.  As the vehicle touched down, the front right passenger most likely moved
forward as well as down and up, and the passenger was displaced to the right and likely contacted
the instrument panel.  The impact with the telephone utility box, which is small and easily moved,
most likely caused little or no movement to the front right passenger.  The subsequent impact with
the clump of trees caused the passenger to continue forward along a path opposite the case
vehicle’s 0 degree direction of principal force as the case vehicle decelerated.  She slid forward
on her seat and her lower legs impacted the lower instrument panel, her knees impacted the glove
box door, and her arms, chest, and face impacted the instrument panel.  In addition, her seat back
was loaded by the unrestrained back right passenger and extensively shoved forward, also forcing
her into the instrument panel.  As the front right passenger’s face impacted the instrument panel,
her head restraint was jammed into the back of her head causing a compression of her brain stem,
midbrain hemorrhage, cerebrum contusions, cerebral edema, subarachnoid hemorrhage, facial
fractures and skull fractures.  In addition, the front right passenger sustained rib fractures, a
fracture and dislocation of the right clavicle and right humerus fracture due to contact with the
instrument panel, as well as multiple contusions, abrasions and lacerations.  As the case vehicle
rotated clockwise the right side of her body most likely impacted the right front door.  She was
found by police entrapped between her seat, the instrument panel and the right front door.  Rescue
personnel removed the right front door and in order to extricate the front right passenger from the
case vehicle.



1 This occupant was entrapped between the front right seat back, the front right instrument panel, and the interior surface of the right
front door.  Her seat back was loaded by the unrestrained, back right passenger causing the seat back to intrude into the front right
passenger’s space impacting and compressing this occupant between the seat back and the instrument panel.  Note:  the front right
headrest (Figure 10 above) appears to have been driven backwards during the compression process.
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CASE VEHICLE FRONT RIGHT PASSENGER INJURIES IN-06-033

The case vehicle’s front right passenger sustained a police reported “A” (incapacitating)
injury.  She was transported by ambulance to a medical center and then air lifted to a hospital
where she was pronounced dead 4 hours and 33 minutes following the crash.  The table below
shows the front right passenger’s injuries and injury mechanisms.
 

Injury
Number

Injury Description
(including Aspect)

NASS In-
jury Code
& AIS 90

Injury Source
(Mechanism)

Source
Confi-
dence

Source of
Injury Data

1 Compression brain stem with
bilateral transtentorial (uncal)
herniation

critical
140202.5,8

Head restraint,
front right seat1

Probable Autopsy

2 Hemorrhage, pinpoint, midbrain,
not further specified

critical
140210.5,8

Head restraint,
front right seat

Probable Autopsy

3 Contusions cerebrum including 4
cm on undersurface of right
frontal lobe, 1 cm left parietal
lobe, and on undersurface of
temporal and occipital lobes

severe
140624.4,3

Head restraint,
front right seat

Probable Autopsy

4 Cerebral edema, diffuse, not
further specified

serious
140660.3,9

Head restraint,
front right seat

Probable Autopsy

5 Hemorrhage, subarachnoid, dif-
fuse, not further specified

serious
140684.3,9

Head restraint,
front right seat

Probable Autopsy

6 Fractures of orbital plates, not
further specified

serious
150200.3,8

Right instrument
panel and below

Probable Autopsy

7 Fracture right frontal and parietal
bone, not further specified

moderate
150400.2,1

Right instrument
panel and below

Probable Autopsy

8 Fracture right occipital bone, not
further specified

moderate
150400.2,6

Head restraint,
front right seat

Probable Autopsy

9 Fracture nasal bridge, palpable,
not further specified

minor
251000.1,4

Right instrument
panel and below

Probable Autopsy

10 Avulsion upper central incisors,
numerous, not further specified

minor
251406.1,8

Right instrument
panel and below

Probable Autopsy

11 Fracture ribs:  left 2nd and 3rd,
anteriorly, not further specified

moderate
450220.2,2

Right instrument
panel and below

Probable Autopsy

12 Fracture right clavicular head, not
further specified

moderate
752200.2,1

Right instrument
panel and below

Probable Autopsy

13 Dislocation right clavicle, not
further specified

moderate
750230.2,1

Right instrument
panel and below

Probable Autopsy
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Injury
Number

Injury Description
(including Aspect)

NASS In-
jury Code
& AIS 90

Injury Source
(Mechanism)

Source
Confi-
dence

Source of
Injury Data

2 It is unknown whether the dislocation occurred at the acromioclavicular joint or the sternoclavicular joint.  For coding purposes,
the acromioclavicular joint was used.
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14 Fracture right humerus, not fur-
ther specified

moderate2

752600.2,1
Right instrument
panel and below

Probable Autopsy

15 Hematoma {hemorrhage}, sub-
galeal, diffuse over frontal, left
and right parietal, left and right
posterior parietal and occipital
scalp

minor
190402.1,0

Head restraint,
front right seat

Probable Autopsy

16 Contusions right forehead minor
290402.1,7

Right instrument
panel and below

Probable Autopsy

17 
18 

Contusions both eyes, not further
specified

minor
297402.1,1
297402.1,2

Right instrument
panel and below

Probable Autopsy

19 Contusion, 5.1 cm (2 in), curvi-
linear right cheek

minor
290402.1,1

Right instrument
panel and below

Probable Autopsy

20 Contusion, 5.1 cm (2 in), left
cheek

minor
290402.1,2

Right instrument
panel and below

Probable Autopsy

21 Laceration outer right eye, not
further specified

minor
290600.1,1

Right instrument
panel and below

Probable Autopsy

22 Contusions, 7.6 cm and 12.7 cm
(3 & 5 in), right breast, not
further specified

minor
490402.1,1

Right instrument
panel and below

Probable Autopsy

23 Contusion, 15.2 cm (6 in) left
breast, not further specified

minor
490402.1,2

Right instrument
panel and below

Probable Autopsy

24 Contusion anterior {front} right
upper arm, not further specified

minor
790402.1,1

Right instrument
panel and below

Probable Autopsy

25 Abrasion posterior right upper
arm, not further specified

minor
790202.1,1

Seat back, front
right passenger’s

Probable Autopsy

26 Contusions, 1,3 and 10.2 cm (0.5
& 4 in) posterior right upper
arm, not further specified

minor
790402.1,1

Seat back, front
right passenger’s

Probable Autopsy

27 Abrasion dorsum {back} of right
hand, not further specified

minor
790202.1,1

Right instrument
panel and below

Probable Autopsy

28 Contusion dorsum {posterior}
right middle finger

minor
790402.1,1

Right instrument
panel and below

Probable Autopsy

29 Laceration {tear} dorsum {poste-
rior right middle finger

minor
790600.1,1

Right instrument
panel and below

Probable Autopsy
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Number

Injury Description
(including Aspect)

NASS In-
jury Code
& AIS 90

Injury Source
(Mechanism)

Source
Confi-
dence

Source of
Injury Data

11

30 Contusions, 5.1 to 15.4 cm (2-6
in), anterior (front) left fore-
arm, not further specified

minor
790402.1,2

Right instrument
panel and below

Probable Autopsy

31 Abrasion posterior {back} left
forearm

minor
790202.1,2

Seat back, front
right passenger’s

Probable Autopsy

32 Contusion, 15.4 cm (6 in), poste-
rior left upper arm, not further
specified

minor
790402.1,2

Seat back, front
right passenger’s

Probable Autopsy

33 Contusions anterior bilateral
thighs, including one 17.8 cm
(7 in) on right, not otherwise
specified

minor
890402.1,3

Right instrument
panel and below

Probable Autopsy

34 Abrasion left knee, not further
specified

minor
890202.1,2

Glove compart-
ment door

Probable Autopsy

35 Contusions bilateral knees, not
further specified

minor
890402.1,3

Glove compart-
ment door

Probable Autopsy

36 Abrasions bilateral anterior lower
legs, not further specified

minor
890202.1,3

Right instrument
panel and below

Probable Autopsy

37 Contusions bilateral anterior
lower legs, including one 7.6 x
9.5 cm (3 x 3.75 in) on left

minor
890402.1,3

Right instrument
panel and below

Probable Autopsy

38 Abrasion lateral {outer} right
ankle, not further specified

minor
890202.1,1

Right instrument
panel and below

Possible Autopsy

 
CASE VEHICLE DRIVER KINEMATICS

Immediately prior to the crash, the case vehicle's driver [17-year-old, White (non-Hispanic)
female, 168 centimeters and 59 kilograms (66 inches, 130 pounds)] was most likely seated in an
upright driving position.  She most likely had both hands on the steering wheel and was bracing
against the steering wheel.  She most likely had her left foot on the floor.  The position of her
right foot is not known.  The driver’s seat track was adjusted between its middle and forward
position and the seat back was slightly reclined.  The driver was not wearing glasses or contact
lenses at the time of the crash.

Based on this contractor’s vehicle inspection and supported by the EDR data, the case
vehicle's driver was not restrained by her manual, three-point, lap-and-shoulder, safety belt
system.  There was no evidence of load marks on the safety belt or “D”-ring.  In addition, the
police crash report indicated that the passenger was unrestrained and found in an approximate
sitting position on the floor in front of her seat with her legs entrapped under the instrument panel.
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Just prior to the crash, the case vehicle had departed the roadway, vaulted and become
airborne.  As a result, the driver was most likely bracing against the steering wheel with her
hands.  As the case vehicle touched down, the driver most likely moved forward as well as down
and up in her seat.  The impact with the telephone utility box most likely caused little or no
movement to the driver.  The subsequent impact with the clump of trees caused the driver to
continue forward along a path opposite the case vehicle’s 0 degree direction of principal force as
the case vehicle decelerated and her chest impacted the steering wheel, her knees impacted the
knee bolster and instrument panel and her face impacted the windshield.  The impact to the
steering wheel deformed the steering wheel and displaced the steering column forward and upward
causing a fracture to the driver’s sternum, a bruised heart, a liver laceration, spleen laceration and
unknown injury to her large intestine.  The driver spilled off the right side of the steering wheel
and her right arm impacted the center instrument panel fracturing her right forearm and right
upper arm.  The impact to the windshield caused lacerations to the central part of the driver’s face
from ear to ear and on her nose.  Her knees impacted and broke the knee bolsters and instrument
panel and her right foot loaded into the brake pedal fracturing her right ankle.  The driver came
off her seat and came to rest in an approximate sitting position on the floor.  Her legs were
entrapped under the instrument and her right leg was against a hot surface or electrical short that
caused a 15.2 centimeter (6 inch) thermal burn from her right knee to her right calf.  The driver
was removed from the case vehicle by rescue personnel.
 
CASE VEHICLE DRIVER INJURIES

The case vehicle’s driver sustained a police reported “A” (incapacitating) injury.  She was
transported by ambulance to a hospital and admitted for treatment of her injuries.  The table below
shows the case vehicle driver’s injuries and injury mechanisms.  The treating hospital refused to
release the driver’s medical records related to this crash.
.

Injury
Number

Injury Description
(including Aspect)

NASS In-
jury Code
& AIS 90

Injury Source
(Mechanism)

Source
Confi-
dence

Source of
Injury Data

1 Fracture sternum, not further
specified

moderate
450804.2,4

Steering wheel hub
and/or spokes and
rim

Certain Interviewee
(relative)

2 Contusion {bruised} myocardium
{heart}

minor
441002.1,4

Steering wheel hub
and/or spokes and
rim

Certain Interviewee
(relative)

3 Laceration liver, not further
specified

moderate
541820.2,1

Steering wheel hub
and/or spokes and
rim

Certain Interviewee
(relative)

4 Injury large intestine, not further
specified

moderate
540899.2,8

Steering wheel hub
and/or spokes and
rim

Certain Interviewee
(relative)
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Number

Injury Description
(including Aspect)

NASS In-
jury Code
& AIS 90

Injury Source
(Mechanism)

Source
Confi-
dence

Source of
Injury Data
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5 Laceration {damage} spleen, not
further specified

moderate
544220.2,2

Steering wheel hub
and/or spokes and
rim

Certain Interviewee
(relative)

6 Fracture, comminuted, right hum-
erus, not further specified

serious
752604.3,1

Center instrument
panel and below

Probable Interviewee
(relative)

7 Fracture right forearm, not fur-
ther specified

moderate
751900.2,1

Center instrument
panel and below

Probable Interviewee
(relative)

8 Fracture right ankle, not further
specified

moderate
852002.2,1

Floor, foot
controls

Probable Interviewee
(relative)

9 Laceration {cut}, 6.4 to 7.6 cm
(2.5-3 in), forehead, vertically
oriented

minor
290602.1,7

Front left wind-
shield’s glazing

Probable Interviewee
(relative)

10 
11 

Lacerations, 2.5 cm (1 in) right
and left face, nose to ears,
bilaterally, stitches required

minor
290602.1,1
290602.1,2

Front left wind-
shield’s glazing

Probable Interviewee
(relative)

12 Burn, thermal, 15.2 cm (6 in),
lateral right lower leg–knee to
calf, requiring skin graft

minor
892006.1,1

“Non-contact”,
burned by unk
component

Probable Interviewee
(relative)

 
CASE VEHICLE BACK RIGHT PASSENGER KINEMATICS

  
Immediately prior to the crash, the case vehicle's back right passenger [18-year-old, White

(non-Hispanic) female, 173 centimeters and 57 kilograms (68 inches 125 pounds)] was most likely
seated in an upright position with here feet on the floor.  The position of her hands and arms is
not known.  Her seat track and seat back were not adjustable.

Based on this contractor’s vehicle inspection, the case vehicle's back right passenger was
not restrained by her manual, three-point, lap-and-shoulder, safety belt system.  There was no
evidence of load marks on the safety belt assembly.  The damage to the front right passenger’s
seat back also indicated the passenger was not restrained.  In addition, the police crash report
indicated that this passenger was unrestrained.
 

Just prior to the crash, the case vehicle had departed the roadway, vaulted and become
airborne.  As a result, the back right passenger was likely bracing against the front right seat back
with her hands.  As the vehicle touched down, the passenger most likely moved forward as well
as down and up in her seat and most likely contacted the back of the front right seat.  The impact
with the telephone utility box most likely caused little or no movement to the back right passenger.
The subsequent impact with the clump of trees caused the back right passenger to continue
forward along a path opposite the case vehicle’s 0 degree direction of principal force as the case
vehicle decelerated and her face, torso and legs loaded into the front right seat back pushing the
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seat back extensively forward (Figure 13).  The
back right passenger most likely ramped over the
seat back and impacted her head on the windshield
header causing facial fractures and a traumatic
brain injury.  The back right passenger rebounded
and as the case vehicle rotated clockwise, she
most likely contacted the right rear door.  She was
found lying face up across the back seat with her
feet in the floor pan behind the driver’s seat.  She
was removed from the case vehicle by rescue
personnel.
  
CASE VEHICLE BACK RIGHT PASSENGER

INJURIES

The case vehicle’s back right passenger
sustained a police reported “A” (incapacitating)
injury.  She was air lifted from the scene to a
hospital and admitted for treatment of her injuries.
The table below shows the back right passenger’s
interviewee reported injuries and injury
mechanisms.  The treating hospital refused to
release the back right passenger’s medical records
related to this crash.  The back right passenger
subsequently died of her injuries.

Injury
Number

Injury Description
(including Aspect)

NASS In-
jury Code
& AIS 90

Injury Source
(Mechanism)

Source
Confi-
dence

Source of
Injury Data

1 Traumatic brain injury, not
further specified

unknown
115999.7,0

Windshield roof
header, front right
passenger’s

Probable Interviewee
(friend)

2 Fractures, facial, not further
specified

minor
250400.1,9

Windshield roof
header, front right
passenger’s

Probable Interviewee
(friend)

 

Figure 13:  Damage to front right passenger’s seat
back due to loading by unrestrained back right
passenger
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GENERAL MOTORS BULLETIN 1686453 IN-06-033

Figure 14:  General Motors’ bulletin for 2005 Chevrolet Cobalt and Pontiac Pursuit vehicle’s
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Figure 15:  General Motors bulletin continued
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Figure 16:  General Motors’ bulletin continued
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Figure 17:  General Motors’ bulletin continued
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GENERAL MOTORS VEHICLE INQUIRY SYSTEM IN-06-033

Figure 18:  Case vehicle’s GM Vehicle Inquiry System Summary report
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EVENT DATA RECORDER DATA IN-06-033

   

Figure 19:  Case vehicle’s CDR File Information and SDM Data Limitations

Figure 20:  Case vehicle’s SDM data limitations continued
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Figure 21:  Case vehicle’s System Status at AE, System Status at 1 Second and pre-crash data



Event Data Recorder Data (Continued) IN-06-033

22

Figure 22:  Case vehicle’s System Status at Non-Deployment report
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Figure 23:  Case vehicle’s non-deployment longitudinal velocity change graph



Event Data Recorder Data (Continued) IN-06-033

24

Figure 24:  Case vehicle’s non-deployment lateral velocity change graph
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GENERAL MOTORS BULLETIN 1869035 IN-06-033

Figure 25:  General Motors Bulletin1869035
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CRASH DIAGRAM IN-06-033


