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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
Adminigration.

The crash investigation processis 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, generaized conclusions
cannot be made concerning the crashworthiness performance of the involved
vehicle(s) or their safety systems.
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BACKGROUND IN99-006

This case was brought to the NHTSA’s attention by a review of the 1998 Fatality Analysis
Reporting System (FARYS) in February 1999. The crash involved a 1998 Dodge Stratus and a traffic
signal pole. The crash occurred in February 1998 at 3:20 am., in Cdlifornia, and was investigated by
the applicable state police. This case is of special interest because the case vehicle was equipped with
redesigned air bags that deployed as a result of the collision events and the case vehicle€' s unrestrained
driver (22-year-old male) died from a transected aorta due to blunt force compression of hischest. The
Police Crash Report was received in March 1999. The autopsy report was received in April and on-
scene photographs were received in May 1999. This report is based on the Police Crash Report, the
autopsy report, on-scene photographs, occupant kinematic principles and this contractor’s evauation of
the evidence.

CRASH CIRCUMSTANCES

The case vehicle was traveling south at high
speed in the southbound through lanes of a divided
local street, approaching a four-leg intersection
gpparently intending to pass through the intersection
and continue south. The southbound roadway
consisted of (from right to left): a painted idand with
rai sed reflectors creating a channelized right turn lane;
two through lanes; aleft turn lane; a raised median;  [Figiret: o G approac
and the northbound roadway bQ/Oﬂd the median. toward impact with signal poleinisland (case
The east-west intersecting roadway had a curbed photo #01)
idand creating a channelized right turn lane for
eastbound traffic to turn south, with alarge stedl traffic
signa pole mounted in the idand. The idand with the
traffic signa was on the right for southbound traffic
(Figure 1). It was dark with street lights and it was
raining. The traffic signal was operating correctly,
there were no roadway defects and the asphalt road
surface was wet. The case vehicle veered or drifted
to the right while passing through the intersection and 2 il :
entered the traffic isand. There is no evidence that L TR

the driver attempted any avoidance actions. Figure2: Poleimpacted by case vehicle; Note:
portion of pole'sfoundation collar broken
away (case photo #02)

The crash occurred within the traffic island.
The case vehicle mounted the isand’s curb and the
front left corner of the case vehicle impacted the traffic signal support pole (Figure 2). The left front
wheel assembly snagged against the pole and was torn off as the case vehicle rotated counterclockwise
off the pole. The case vehicle spun across the channelized right turn lane, mounted the tapered curb onto
the sidewalk, struck and broke down a small wooden no parking sign post and came to rest straddling




CASE VEHICLE IN99-006

the sidewak heading northeast, having rotated approximately 160 degrees counterclockwise.

The case vehicle was a front wheel drive 1998 Dodge Stratus five-passenger four-door sedan
(VIN: 1B3EME6XXWN------ ) equipped with a 2.4 liter 14 engine and a four-speed automatic
transmission with a column-mounted selector lever. Four wheel anti-lock brakes were an option for this
vehicle, but it is not known if the case vehicle was so equipped. The case vehicle' s wheelbase was 274
centimeters (108.0 inches). The odometer reading is not known. The case vehicle was towed due to
disabling damage.

The case vehicle sustained heavy impact
damage at the apex of the front Ieft corner, with the
|eft front fender crushed rearward, the left front wheel
assembly sheared off, direct contact to theleft A-pillar
above the belt line and swiping-type damage into the
middle of the left front door (Figure 3). The left
headlight was shattered, the left corner of the bumper
fascia was torn away, and the extreme | eft end of the ;. it !
bumper was bent rearward.  The left edge of the [Figure3: Front of casevehicleat final rest (case
hood was folded inward; the windshield was fractured photo #09)
across the entire width; the left A-pillar was displaced
rearward; the windshield header, |eft side rail and roof
were buckled; the driver’s door was crushed, forced
rearward and buckled outward; the driver's door
window glazing was shattered (kernalized); and the
leading edge of the left back door sustained induced
damage (Figure 4). There was certainly substantial
intruson into the driver's seat area but the available , _
photographs do not provide any views of specific [Figured: Left side of casev
intruding components. The Police Crash Report (case photo #10)
includes comments indicating that the rack and pinion
assembly was pushed rearward and the floor was
pushed up into the driver’ s foot space. The available
photographs do not provide good views of the case
vehicle's interior, but the steering wheel adjustment
appears to have been tilted upward. The post-crash
position of the steering column plus damage to the
instrument panel near the steering column suggeststhat
the column was probably compressed and may have
separated from its mountings (Figure 5). The CDC,
estimated from on-scene photographs, is12-FLAS-8,
with principa direction of force O degrees. The

igure5: Cvehicle’sfrnt seat row, viewed
from right (case photo #12)




CASE VEHICLE DRIVER IN99-006

WINnSMASH reconstruction program was used to calculate delta V, based on a CDC-only estimated
crush profile. These CDC-only caculations provide a borderline reconstruction, but the results appear
reasonable. The total, longitudina and lateral delta Vs were, respectively: 53 km.p.h. (33 m.p.h.), -53
km.p.h. (-33 m.p.h.), and 0 km.p.h.

The case vehicle's driver [22-year-old male, White (Higpanic), 178 centimeters, 150 kilograms
(70 inches, 330 pounds)] was not restrained by the available manua three-point lap-and-shoulder safety
bet system. Therewas no other occupant. He was declared dead at the scene. Thefollowing discussion
of the driver’ sinjuries is based on the report of a complete autopsy.

The driver was probably seated in a norma driving posture, with his back againgt the seat back,
hands on the wheel and feet on the foot controls and floor. He wasjostled erratically asthe case vehicle's
front wheels went up the curb onto theidand. The impact with the pole caused the driver and front right
ar bags to deploy and caused the driver to move forward, toward the 12 o’ clock direction of principal
force. His face contacted the deploying air bag, causing abrasions to his nose and exterior lower lip and
a contusion to the interior lower lip. Because of his non-use of the available manua restraints, he
continued moving forward, deflating the air bag as the case vehicle rotated counterclockwise. His chest
impacted the steering wheel and hub causing a hematomain the mid-left pectoral areaoverlaying fractures
of the intercostal cartilage and lacerations of the intercostal muscle for Ieft ribs 2, 3, 4 and 5. He aso
sustained lateral fractures of the bone of Ieft ribs 5, 8 and 9, a transverse fracture of the sternum, and a
fracture of right rib 2 (posterior). He continued moving forward with his chest against the steering wheel
hub and his abdomen against the steering wheel rim, compressing the steering column and causing blunt
force compression of his chest resulting in complete transection of the aorta and laceration of the left
hemidiaphragm with herniation of the omentum, spleen and stomach in the left pleura cavity. Asthe left
A-pillar was pushed rearward, the windshield fractured and the driver’s door window glazing shattered,
causing multiple lacerations to his left arm. His head contacted the windshield, causing a contusion and
mgor laceration to his forehead. The side pand and floor in the driver’s footwell intruded, causing
abrasions and major lacerations on his left lower leg. His left thigh was jammed against the instrument
pand, causing a mid-shaft fracture of the left femur. He was declared dead at the scene and was
transported directly to a morgue.

CASE VEHICLE DRIVER I NJURIES

NASS In-
jury Code Confi-
& AIS 90 dence

1. | Complete transection, proximal 420218.6 |Steering wheel hub |Probable Autopsy
thoracic aorta, 2.5 cm (1 inch) | untreatable |and spokes
distal to the origin of the left
subclavian artery, with 1500 ml
left and 100 ml right hemothorax

Source
Source of

Injury Data

Injury Injury Description
Number (including Aspect)

Injury Source
(Mechanism)




Case Vehicle Driver Injuries (Continued) IN99-006
Injury Injury Description NASS In- Injury Source Sourge Source of
Number (including Aspect) Jixyy Caes (Mechanism) Confi- | | vy Data
g AP & AIS 90 dence | "YY
2. | Fractured ribs, left 5th, 8th, Sth 450230.3 |Steering wheel hub | Probable Autopsy
(lateral) & right 2nd (posterior) serious |and spokes
3. |Laceration, |eft hemidiaphragm, 440604.3 |Steering wheel rim |Probable Autopsy
with herniation of omentum, serious
spleen and stomach into left
pleura cavity
4. |Fracture left femur, mid shaft 851814.3 |Left instrument Probable Autopsy
serious  |panel and below
5. | Transverse fracture of sternum at | 450804.2 |Steering wheel hub | Probable Autopsy
the junction of the sternal body | moderate |and spokes
and the manubrium
6. JLaceration, 10 cm (3.8 inches), left] 290604.2 |Windshield Probable Autopsy
forehead, into galea with moderate
subgaleal hemorrhage
7. JLaceration, 22 cm (8.5 inches) 890604.2 |Side panel forward |Possible Autopsy
long, gaping 6 cm (2.5 inches) moderate |of the A-pillar
wide, anterolateral left lower leg,
with muscle exposed and
lacerated
8. |Injuries to intercostal tissues: 490600.1 [Steering wheel hub |Probable Autopsy
fracture of cartilage and minor  |and spokes
laceration of muscle, left 2nd,
3rd, 4th, 5th interspaces,
laceration of muscle only, left
7th and 8th interspaces
9. |Laceration, anterior distal Ieft leg | 890602.1 |Side panel forward |Possible Autopsy
minor  |of the A-pillar
10. |Abrasion, media proximal left leg | 890202.1 |Side panel forward |Possible Autopsy
minor  |of the A-pillar
11. [Multiple incised superficial 790602.1 |Flying glass Probable Autopsy
lacerations, left arm minor
12. | Two lacerations into subcutaneous | 790602.1 |Left sidewindow |Probable Autopsy
tissue, near _elbow, left arm minor__ |glass
13. |[Hematoma, 15 by 10cm (6 by 4 | 490402.1 |Steering wheel hub |Probable Autopsy
inches) and 4 cm (1.75 inches) minor  |and spokes
thick, mid-left anterior chest
14. | Contusion, right forehead 290402.1 |Windshied Probable Autopsy
minor
15. JAbrasion, tip of nose and around | 290202.1 |Driver'sairbag  |Probable Autopsy
left dla nasi minor




OBJECT CONTACTED IN99-006

. . _— NASS In- . Source
Injury Injury Description . Injury Source : Source of
Number (including Aspect) L7(Cess (Mechanism) Com (N i beta
g AP & AIS 90 dence | "YY
16. JAbrasion, exterior lower lip 290202.1 |Driver'sair bag  |Probable Autopsy
minor
17. | Contusion, interior lower lip 290402.1 |Driver'sair bag  |Probable Autopsy
minor

The case vehicle impacted a sted traffic signal
support pole that was approximately 30 centimeters
(12 inches) in diameter (Figure §. The pole's
foundation consisted of four threaded rods and a
collar set in concrete. The pol€'s base plate was set
upon the collar and attached by nuts screwed down
against abase plate. A small section of the collar was
broken away (Figure 2 above). There was abrading
on the surface of the pole in the area of the impact, s
but there was no evidence that the pole was damaged  [Figure6: Traff gn:

or that its foundation was disturbed, other than the vehicle; Note: broken section of foundation
fractured collar. collar set back in place (case photo #03)




