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DISCLAIMER

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
necessaily those of the Nationd 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 kinematicsin order to determinethe
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 of the involved vehicle(s) or their safety systems.
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CALSPAN REMOTE DEPOWERED AIR BAG DEPLOYMENT INVESTIGATION
VEHICLE: 1998 CHEVROLET LUMINA
CALSPAN CASE NO. CA98-01
LOCATION: PENNSYLVANIA
CRASH DATE: DECEMBER, 1997

BACKGROUND

Thisinvedtigation focused onathree-vehicle crash that involved a1998 Chevrolet Lumina, 21998 Toyota
Camry and a1984 Pontiac Grand Prix. The Chevrolet Luminaand the Toyota Camry were both equipped
with Supplemental Restraint Systems that consisted of depowered driver and front passenger air bag
sysems. Only the depowered ar bag system of the Chevrolet Lumina deployed in the crash. The
Chevrolet’ s two front occupants both sustained injuries in the crash, were transported to aloca hospital
for treatment and released. The National Highway Traffic Safety Administration (NHTSA) wasinformed
of the crash by NASS PSU-06 on January 8, 1998. NHTSA assigned an investigative effort to the
Cagpan Specid Crash Investigations Team on January 14, 1998. Initid investigation into the matter has
reveaed that the Chevrolet Luminawasrepaired prior to case notification, therefore aremoteinvestigative
effort was conducted.

SUMMARY

This three-vehicle crash occurred in the early afternoon hours of December, 1997. At the time of the
crash, it was daylight and the roads were dry; the weather was not afactor. The crash occurred near the
mouth of a Y -type intersection formed by a four lane east/west road and an intersecting three lane road.
The three lane road intersected from the northeast. Westbound traffic was heavy a the time of the crash
caused by an intersection and bridge west of the crash scene. Traffic was stopped and backed up in the
inboard westbound lane.

Immediately prior to the crash, the 1998 Chevrolet Lumina was driving west in the outboard lane of the
road gpproaching the Y intersection. The driver indicated his speed was approximately 40-48 kmv/h (25-
30 mph). A 1998 Toyota Camry traveling east in the inboard |ane was stopped intending to turn left to the
intersecting three laneroad. Thetraffic, backed-up in the inboard westbound lane, separated alowing the
Toyotato initiate the left turn. The Toyota emerged through the stopped traffic at an estimated 8 km/h (5
mph), directly in the path of the Chevrolet.

The driver of the Chevrolet initiated aclockwise steer input and braked in an attempt to avoid the Toyota.
The police report indicated there was approximately 66 m (20 ft) of pre-impact skid marks. Theleft front
of the Chevrolet struck the right front fender of the Toyota in an estimated 12 o' clock/2 o’ clock impact
configuration. The impact caused the air bag system in the Chevrolet to deploy. The estimated delta vV
of the crash was 16-19 km/h (10-12 mph). No photographs of the vehicles were available.

The Chevrolet’ s driver was a 57 year old mae with areported height/weight of 183 cm (72in) and 86 kg
(190 Ib). He was restrained by the 3-point lap and shoulder belt. His only reported injuries were a

-1-



displaced spird fracture to the 4th metacarpa of the right hand (AIS 2) and a sprain/strain of the upper
back and neck (AIS 1). Heindicated the fracture was caused by contact with the left center instrument
pand. The driver wore prescription eye glasses which were deformed in the contact with the air bag,
however there wereno facia injuries. He had no recollection of the air bag deployment or air bag contact.

Theright front passenger in the Chevrolet was a48 year old femae with reported height/weight of 155 cm
(61in) and 68 kg (150 1b). Shewasrestrained by the 3-point lap and shoulder belt. Her reported injuries
were multiple facial abrasions and contusions (AIS 1). Her left corneawas aso abraded (AIS 1). Both
of theseinjuries were atributed to front passenger air bag contact.

Upon separation from the Toyota, the Chevrolet did to the northwest approximately 66 m (20 ft), coming
to rest in the mouth of the intersection. The impact forces caused the Toyota to rotate counter-clockwise
goproximately 30 degrees. The rotation caused a secondary impact between the left front fender of the
Toyota and the back plane of the 1984 Pontiac Grand Prix that was stopped in the inboard westbound
treffic lane. The Chevrolet and Toyota both sustained disabling damage and were towed from the scene.

AIRBAG VEHICLE

The 1998 Chevrolet Lumina, 4 door sedan was identified by the VIN of 2G1IWL52M4W9 (production
sequence ddeted). The vehicle was equipped with a Supplementa Restraint System (SRS) that condisted
of depowered driver and front passenger air bags. The manua restraint consisted of 3-point lap and
shoulder beltsfor the four outboard seating positions. The power train conssted of a3.1 liter, V-6 engine
linked to 4 speed autometic transmission.

Photographs of the vehicular damage were not available. The Chevrolet reportedly sustained damages
totaing approximately $8000. Therepair shop manager indicated the Chevrolet wasstruck ontheleft front
causing sructural damage to theleft unitized framerail. Theadditiona components damaged included: the
front bumper fasciaand reinforcing bar, left front fender, |eft front suspension the left front headlight cluster
and windshield. He further indicated that bothfront air bags were replaced aswell asthe clock spring for
the driver air bag module. He dso stated no repair was required for the steering column. In hisinterview,
the driver indicated theright side of the windshield was fractured which he attributed to the front passenger

ar bag deployment.

DRIVER INJURIES

Injury Severity (A1S90) Injury Mechanism
Displaced spird fracture of the Moderate (752002.2,1) Instrument pandl
right 4" metacarpal
Neck strain Minor (640278.1,6) Impact forcefrestraint loading
Upper back strain Minor (640478.1,6) Impact forcefrestraint loading



DRIVER KINEMATICS

Immediately prior to the crash, the driver was seated and restrained in a presumed norma posture. The
driver’ s seat was adjusted to a rear track postion, reported as one notch forward of full rear. The tilt
steering column was adjusted between the center and lowest position. Thedriver indicated hewas driving
withhishandspositioned at the 2 o’ clock/9 o’ clock positionson the steering whed rim. Thedriver initiated
clockwise steer and braked as aresult of the Toyotaencroaching into histrefficlane. Itislikey thedriver
“braced” for the impact.

At impact, the driver responded to the 12 o’ clock direction of the impact force by exhibiting a forward
trgjectory loading the 3-point restraint and contacting the deployed driver ar bag. The deployment of the
ar bag contacted the anterior agpects of thedriver’ sforearms and displaced them from the steering whed!.
This digplacement coupled with his forward trgectory displaced his right hand into the left center of the
instrument panel where the fracture of the 4" metacarpal occurred. The driver then rebounded back into
the left front seet in an upright position. Theinertid loading of the restraint and subsequent rebound caused
the neck and upper back strain.

The driver was transported to alocal hospital, where he wastreated for hisinjuries and released the same
day. The fractured metacarpa required surgery which was completed approximately 1 week post-crash.

FRONT PASSENGER INJURIES
Injury Severity (A1S90) Injury Mechanism

Multiple facid aorasons Minor (290202.1,0) Deploying depowered
passenger air bag

Multiple facid contusions Minor (290402.1,0) Deploying depowered
passenger air bag

L eft corneal dborasion Minor (240602.1,2) Deploying depowered
passenger air bag

FRONT PASSENGER KINEMATICS

Immediately prior to the crash, the front passenger was seated in a presumed norma posture. She was
restrained by the 3-point lap and shoulder belt and indicated her seat was adjusted to a position between
forward and mid-track. Shewasaware of theimpending collision and may have braced for theimpact and
turned her head to the right. Upon impact, the passenger initiated a forward trgectory in responseto the
12 o'clock impact force, loaded the manua restraint and came in contact with the expanding air bag.
Contact with the air bag caused the multiple facid abrasons and contusions and the left corned aorasion.
The nature of the injuries suggests contact with the expanding air bag occurred late in its expanson. Her
initid “forward” position coupled with her forward kinematic patternindi catesthe passenger’ sdigplacement
likely reached the outer limit of the air bag’'s expansion zone.
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The passenger rebounded back into the right front seat in an upright position. She was trangported to a
locd hospital where she was treated and released the day of the crash. She sought follow-up treatment
with her ophthalmologist. She reported the corned abrasion had hedled with no resdud effects to her
vison.



