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DISCLAIMER

This document is disseminated under the sponsorship of the Department of Trangportation in the interest
of information exchange. The United States Government assumes no responshbility 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 Nationd Highway Traffic Safety Administration.

The crash invedtigation process is an inexact science which requires that physical evidence such as skid
marks, vehicular damage measurements, and occupant contact points are coupled with the investigator'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 is a unique sequence of events, generalized conclusons cannot be made concerning
the crashworthiness performance of the involved vehicleg(s) or ther safety systems.
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VERIDIAN REMOTE SIDE IMPACT
OCCUPANT PROTECTION SYSTEM INVESTIGATION
VERIDIAN CASE NO. CA00-016
VEHICLE: 1997 CADILLAC DeVILLE dELEGANCE
LOCATION: CALIFORNIA
CRASH DATE: NOVEMBER 1998

BACKGROUND

Thisremoteinvestigation focused on the deployment of adoor mounted
Sde impact ar bag and the driver injuries associated with the left Sde
impact sequence (Figure 1). The crash involved a 1997 Cadillac
DeVille d Elegancethat was occupied by a 76 year old maedriver and
a 76 year old femdefront right passenger. The Cadillac was equipped
with frontd air bags for the driver and right passenger positions and
front door mounted side impact air bags. The driver of the Cadillac
was restrained by the manua 3-point |gp and shoulder belt system. He
attempted to enter a four-leg intersection and was struck on the left  Figure 1. Left sde damage
passenger compartment area by a 1988 Nissan passenger car. The  t0 the Cadillac

laterd impact crushed the side Structure of the Cadillac approximately

29 cm, resulting in 11 cm of intrusion of the front |eft door panel. The crash deployed the door mounted
sdeimpact air bag. Thedriver sustained an abrasion of theleft lateral chest and laterd fractures of left ribs
6-8 with left anterior pneumothorax that resulted from the deployment of the driver’ s Sdeimpact air bag.
The front right passenger sustained minor (unspecified) injuries.

The crash was initidly reported to NHTSA as a non, or partial deployment of the door mounted side
impact air bag. 1t was dleged that the Sde air bag penetrated through the door mounted cover flaps, but
faledtoinflate. ThecrashwasassignedtotheVeridian Specid Crash Investigationteam onMay 17, 2000
as aremote investigation.

SUMMARY

Crash Site
The crash occurred at afour-leg intersection during daylight hours with overcast skies. The asphalt road
surfaces were dry. The Cadillac was traveling on a two lane east/west road that interested a four-lane
roadway in a T-configuration. Westbound traffic flow entering the four-lane roadway was regulated by
astop sign. Paved shoulders bordered the four-lane road. The speed limits were not reported.



Crash Sequence
Pre-Crash
The 76 year old male driver of the Cadillac was traveling in a westerly direction on a two lane road on
approachto athree-leg intersection. Thedriver dowed and stopped for aregulatory stop sign at the mouth
of the intersection. The driver was preparing to initiate a left turn onto the four-lane road, however, his
view of approaching northbound traffic was reportedly obstructed by anon-contact motor home that was
parked on the east shoulder of the north/south roadway. The Cadillac driver accelerated across the
northbound lanes into the path of the 1988 Nissan.

The Nissan was traveling in a northerly direction on the inboard trave lane. 1t was unknown if the driver
of the Nissan detected the Cadillac to initiate avoidance actions.

Crash
Thefull frontd areaof the Nissan impacted theleft passenger compartment areaof the Cadillac. Resultant
directions of force were within the 9 0’'clock sector for the struck Cadillac and probably within the 12
0’ clock sector for the striking Nissan, athough there were no photographs of the Nissan available for this
remote investigation. The impact resulted in an estimated velocity change of 24 kmv/h (15 mph) for the
struck Cadillac.

Post-Crash
Theimpact displaced the Cadillac |aterdly toitsright whilethe Nissan continued forward from its at-impact
position. Both vehicles came to rest within the boundaries of the intersection. At re<t, the Cadillac was
facing in a westerly direction vehicle the Nissan was facing in a northerly direction. The driver of the
Cadillac was trangported by ambulance to aregiond trauma center where he was admitted for treatment
of left rib fractures.

Vehicle Data
1997 Cadillac DeVille d’' Elegance

The subject vehiclefor thisremoteinvestigation wasa1997 Cadillac DeVilled' Elegance, four-door sedan.
The Cadillac was equipped with aV-8 enginelinked to afour-gpeed automatic overdrive transmisson and
front whed drive. The braking system congsted of four-whed disc brakes with anti-lock (ABS). The
interior was configured with a split bench front seat with separate seat backs, adjustable head restraints,
and arear bench seat. Manud belt systems consisted of three-point |ap and shoulder beltswith adjustable
D-rings for the front seated positions. Automatic occupant protection was provided by fronta air bagsfor
the driver and right passenger positions and front door mounted sde impact air bags. This sde impact
crash deployed the driver’s Side impact air bag system.



Vehicle Damage - 1997 Cadillac
Exterior

The left Sde of the Cadillac sustained moderate severity damage asa
resut of the intersection crash with the 1988 Nissan. The direct
contact damage began at the leading edge of the left front door and
extended rearward approximately 184 cm (72") to the trailing edge of
the left rear door. Maximum crush was estimated at 29 cm, located on
the left rear door, &t of the B-pillar. The Callison Deformation
Classification (CDC) for this impact event was 09-LPEW-3 (Figure
2). Damaged components included both left doors, the left B-pillar,
the left Sll, and the left rear door glazing. All other glazing remained
intact.

I nterior
The interior of the Cadillac sustained moderate damage and was
associated with intruson and sde impact air bag deployment.
Maximum intruson involved gpproximatdy 20 cm of laterd
displacement of the left rear door pand. The left front door panel
intruded gpproximatedly 11 cminto thedriver’ sspace. Theleft B-pillar
was reportedly intruded approximately 14 cm lateraly.

The left front door mounted Sideimpact air bag deployed asaresult of
the lateral impact sequence. The door panel trim/cover flaps opened
at the designated tear seams. Therewasno additional damaged noted
to theinterior of the Cadillac.

Air Bag Systems

The Cadillac was equipped with a frontd ar bag sysem and a side
impact ar bag system for the driver and front right passenger positions.
The frontal system conssted of steering whed and right upper
indrument panel air bag modules, a center upper radiator support
mounted crash sensor, and asensing and diagnostic module with event
datarecording (EDR) capabilitieslocated under thedriver’ sseat. The
fronta air bag system did not deploy during this crash.

The sdeimpact air bag system consisted of door mounted side air bag
modul esthat were conced ed by H-configuration cover flgpswithinthe
padded interior door pand (Figure 4). Side impact senang was
achieved by sensors located in the mid aspect of thefront doors. The
left Sde impact air bag deployed as aresult of the intersection crash.
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Figure 2. L eft sde damage
to the Cadillac.

Figure 3. Intrusion of the left
door and B-pillar
components.

Figure4. Left sdelmpact
air bag module.
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Figure 5. Air bag Figure 6. Nomenclatureon  Figure7. Air bag membrane
nomenclature. the lower module cover flap. and the module flap system.

The left Sde impact air bag module was identified by the following nomenclature (Figures 5 and 6):
16759018-16
TRAK70108375

The left Sde impact air bag membrane was folded and rolled into the module. A second flap system
concedled the bag within the module (Figure 7). These H-configuration flaps opened at the designated
seams. Data from Generd Motors listed the capacity of the Sde air bag at 12 literswith a“may” deploy
threshold of 13 km/h (8 mph) and amust deploy threshold of 21 kmvh (13 mph).

Driver Demographics

Age/Sex: 76 year old mde

Height: 188 cm (74")

Weight: 82 kg (1801b)

Manud Redtraint

Usage: 3-point lap and shoulder belt system

Usage Source: Interview data

Mode of Trangport

From Scene: Ambulance

Type of Medica

Trestment: Admitted to aregiona trauma center for trestment



Driver Injuries

anterior pneumothorax

Injury Injury Severity (A1S98 Probable Injury Source
Update 98)
Closed latera fractures of Serious (450222.3,2) Side ar bag module cover flap and
the left 6-8 ribs with left expanding left Sde impact air bag

Left latera chest abrasion Minor (490202.1,2) Side ar bag module cover flap and
expanding left Sde impact air bag

* Source of injury data - Hospital staff

Driver Kinematics

The driver of the Cadillac was seated in apresumed upright driving posture. Although unconfirmed by the
remote leve investigation, the power adjusted seet track was probably set to rear track postion. In this
position, hiseft laterd ribs were exposed to the door mounted sideimpact air bag. It should be noted that

the left door armrest was at aleved that was baow the fractured ribs.

Asthe Cadillac was impacted on the left Sde by the Nissan, the left
door mounted side impact air bag deployed. The door dso intruded
gpproximately 11 cm into the driver’s pace. The left latera chest of
the driver was exposed to the expanding Side impact air bag. As the
bag deployed, the upper cover flap and the bag membrane (Figure8)
contacted the lateral chest of the driver which resulted in an abrasion
of the lateral chest and fractures of left ribs 6-8 with minor left
pneumothroax.

The driver was removed from the vehicle post-crash and transported
to aregiona trauma center where he was admitted for trestment of his
injuries.

Front Right Passenger Demographics

Age/Sex: 76 year old femde

Height: Not reported

Weight: Not reported

Manud Restraint

Usage: 3-point lap and shoulder belt system
Usage Source: Hospitd data

Mode of Transport

From Scene: Unknown

Type of Medica

Treatment: Unknown

Figure 8. Expanding sde
impact air bag.



Front Right Passenger | njuries/Kinematics
The front right adult female passenger of the Cadillac wasreportedly restrained by the manua belt system.
She would have responded to the laterd impact force by initiating a laterd trgectory to her left. She
probably loaded the manud bet sysem which restricted her motion within the vehicle.  Although
unconfirmed, the passenger possbly did out of the shoulder belt webbing and impacted the right side of
the driver. She sustained unspecified minor severity injuries. The driver did not sugtain right Sde injuries
from this possible occupant-to-occupant interaction.



