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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
Adminigration.

The crash investigation process is an inexact science which requiresthat physica
evidence such as skid marks, vehicular damage measurements, and occupant
contact points be coupled with theinvestigator'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 isaunique sequence of events, generdized conclusions cannot
be made concerning the crashworthiness performance of the involved vehicle(s)
or their sefety systems.
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BACKGROUND IN99-084

This casewas brought to the NHTSA sattention by areview of the 1998 Fataity Analysis Reporting
System (FARS) in June 1999. The crash involved a 1998 Pontiac Bonneville SE (case vehicle) and a
concrete culvert. The crash occurred in November 1998, at 1:30 p.m., in Louisiana, and wasinvestigated
by the applicable state police. Thiscrashisof specia interest because the case vehicle was equipped with
redesigned air bagsthat deployed asaresult of collison events, with the case vehicle€ srestrained front right
passenger (83-year-old femae) recelving fata injuries and the restrained driver (66-year-old female)
sugtaining moderate injuries. The Police Crash Report was received in September 1999, whilethepolice
photographs and the front right passenger’ s death certificate were both received in October. No autopsy
was performed on the case vehicle's front right passenger. This report is based on the Police Crash
Report, thefront right passenger’ s degth certificate, police photographs, occupant kinematic principles, and
this contractor’ s evaluation of the evidence.

CRASH CIRCUMSTANCES

The case vehicle was traveling west in the
westbound lane of a two-lane, undivided, state
highway and intended to continue its westerly travel
path (Figure 1). It was daylight and there was no
adverse weether. The roadway was bituminous, dry,
draight, and level. The posted speed limit was 89
km.p.h. (55 m.p.h.). The only traffic control devices
present were a double solid yellow centerlineand a
dngle solid white edge line on each dde of the
roadway. All pavement markingsweredearly visble
A witnesses said she had been following the case
vehicle and saw it cross the centerline severd times
and then veer off the road to the right (north). The
driver admitted that she had fdlen aeep The Figu.re 1. Casevehicle'soff-road travel path to
investigating officer stated that therewasevidencethat | oo " N conereteeuvert (casephoto
the case vehicle driver attempted to turn (left) in an
attempt to regain the roadway but was unsuccesstul.
The case vehicle continued itstravel path aong the embankment and struck a concrete culvert. The crash
occurred off the north road edge.

The front right corner of the casevehicleand its
right side undercarriage impacted the east end of a |
concrete culvert, causng the case vehicle s driver and
front right passenger air bags to deploy. The case
vehicle s right Sde undercarriage continued in contact
with the top of the concrete culvert for an additional
15.2 meters (50 feet) and was facing west at find rest
(Figure 2). The crash severity for the case vehicle
was high [greater than 40 km.p.h. (25 m.p.h.)].

Figure2: Casevehicleremains atop concrete
culvert at final rest; Note: impact indicators at
end of concrete culvert (case photo #02)




CASE VEHICLE IN99-084

The case vehicle was afront whed drive, 1998
Pontiac Bonneville SE, Six-passenger, four-door sedan
(VIN: 1G2HX52K 7WH------ ) equipped with a 3.8
liter, V-6 gasoline engine and a four-speed automatic
tranamisson with column-mounted  transmisson
selector lever. 1t was equipped with four-whed anti-
lock brakes. The whedlbase for the case vehicle was
281 centimeters (110.8 inches). No odometer reading
was reported. The case vehicle was towed from the
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scene due to disabling damage (Figure 3). Figure3: Casevehicle's frontal plane dam
Note: right front door panel position isthought
The case vehide sustained direct contact to be aresult of removal operations (case

photo #05)

damage to the front right corner and right side
undercarriage. The front right whed and suspension
were displaced rearward dmogt to the B-pillar. Damaged componentsincluded: theair dam’ sright corner,
the front right heedlamp assembly, the right front tire and whed assembly, the right front suspension, and
the right side front door sill and rocker pand. Indirect damageincluded: right front fender, the upper and
lower right A-pillar, the right third of the windshield (splintered), the right side roof rail, and the right front
door. Based on police photographs, the CDC for the case vehicle was estimated as. 12-FREE-8 (
principa direction of force 10 degrees). The WinSMASH recongtruction program, with CDC-only
edimated crush profile, provided a borderline recongtruction. The calculated results appear to be
somewhat high but arereasonable. The casevehicle sestimated Totdl, Longitudina, and Lateral DdltaV's
are, respectively: 65.9 km.p.h. (40.9 m.p.h.), -64.9 km.p.h. (-40.3 m.p.h.), and -11.4 km.p.h. (-7.1
m.p.h.).

There are no photographs available to assess
damage to the interior. It is apparent that there was
subgtantia intruson in the right front passenger area,
induding the toe pan, thefloor, theright lower A-pillar
and the right instrument pand. The front right seating
area was probably moved upward as a result of the
floor intruson. The right instrument panel appearsto
have been moved upward and rearward. Theinterior
!’ea’VieN mirror YV&S disiodged md !ayi ng. aOp the Figure4: Case vicI r d to
instrument panel in front of the driver's postion. Itis right side; Note: right front wheel assembly and
likely that the left Sde of theinstrument pand wasaso suspension under passenger’ s seat (case
displaced upwards. photo #07)

CASE VEHICLE DRIVER

The case vehicle s driver [66-year-old femae, White (unknown if Higpanic), unknown height and
weight] was reportedly wearing her available, active, three-point, lap-and-shoulder, safety belt system.
Her pre-crash seat adjustments, steering whedl position, and posture are not known, but she admitted
having falen adeep a the whed and may have been dumped.



Case Vehicle Driver (continued) IN99-084

The driver was probably seated in anorma driving posture with her back againgt the seat back, at
least one hand on the steering whed, and her feet on afoot control and the floor. Theinvestigating officer
indicated there was some evidencethat the driver tried Steering left in an unsuccessful attempt to regain the
roadway and the case vehicle may have been in a counterclockwise yaw. The impact with the concrete
culvert caused the case vehicle' s driver and front right passenger air bags to deploy. The driver likely
moved forward and to theright, loading her safety belt and encountering the deployed driver’ sair bag. The
impact probably caused the vehicle rotate clockwise, causing the driver to move back to the left. Asthe
right sde undercarriage of the case vehicle stayed atop the concrete culvert for 15.2 meters (50 feet) to
find reg, it is probable that the driver’s posture did not change over that distance. She sustained police-
reported “moderate” injuries. Shewastransported to ahospital viaambulance, but thereis no knowledge
of her specific injuries or trestment.

CASE VEHICLE FRONT RIGHT PASSENGER

The case vehicle' s front right passenger [86-year-old female, White (non-Hispanic), height and
weight unknown] was reportedly wearing her available, active, three-point, lap-and-shoulder safety belt
system. Her pre-crash seat adjustments and posture are not known. She was transported to a hospita
by ambulance and was pronounced dead 37 minutes post-crash. No autopsy was performed, but her
desth certificate indicated that she died of closed head and closed chest injuries.

The front right passenger was probably seated in a normd posture, with her back againgt the
seatback and her feet onthefloor. Theimpact caused her to moveforward and dightly to theright, loading
her safety belt, compressing her chest and possibly causing the closed chest injuries. Her head probably
flexed forward as the rest of her body was restrained by the safety belt syssem. The front right passenger
ar bag deployed asthe right instrument panel was being displaced rearward and her head and face may
have been struck by the deploying air bag, possibly causing the closed head injuries. Theverticd intrusion
of the floor probably caused the seat to move upward and she may have contacted the interior roof.

CASE VEHICLE FRONT RIGHT PASSENGER INJURIES

: : . NASS In- . Source

Injury Injury Description jury Code Injury Source Confi- Source of
Number (including Aspect) & AIS90 (Mechanism) dence Injury Data

1. |“Closed head injuries’ (blunt head | 115099.7 [front right possble death
trauma, NFS) unknown |passenger air bag certificate

2. |“Closed chest injuries’ (blunt 415099.7 |safety belt possble death
chest trauma, NFS) unknown |webbing certificate

OBJECT CONTACTED

The case vehicle hit the top of along, narrow concrete retaining wall that was part of a culvert
protruding from the embankment at the bottom of a ditch (Figure 2, above). The retaining wall portion
of the culvert sructure was parald with the roadway and the case vehicle did aong the top, coming to rest
dill on top of the culvert. The concrete was abraded, but there is no evidence that it fractured or was
otherwise structuraly damaged.



