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REDESIGNED AIR BAG SPECIAL STUDY (RABSS)
SCI TECHNICAL SUMMARY REPORT
NASS CDS CASE NO. 1998-12-229E
RABSSVEHICLES- 1998 CADILLAC DEVILLE
1998 BUICK CENTURY CUSTOM
CRASH DATE - DECEMBER, 1998

BACKGROUND

This investigation focused on atwo vehicle crash involving a 1998 Cadillac Deville 4-door sedan and a
1998 Buick Century Custom 4-door sedan. Each vehicle was equipped with redesigned fronta air

bags for the driver and right passenger positions which deployed as aresult of aright angle collison.
The Cadillac was initidly stationary and faced north in anticipation of turning left (west) a a 4-leg urban
intersection. Asthe Cadillac entered the intersection, the frontal areaimpacted the lft front sde surface
of the westbound Buick which resulted in moderate damage to both vehicles.

The restrained 49 year old male driver of the Cadillac Deville initiated a forward trgjectory in response
to the 1 o’ clock impact force and loaded the manua restraint and deployed redesigned driver air bag.
He sustained a contusion to the top of the right foot from contact to the brake peda with no other injury
or treatment reported. The restrained 42 year old mae driver of the Buick Century initiated aforward
and laterd trgjectory in response to the 10 o' clock impact force and loaded the manua restraint,
deployed redesigned driver air bag and knee bolster. Contact to the deployed air bag resulted in
unspecified “blunt chest trauma’. Loading of the knee bolster resulted in bilatera dorasions and
lacerations to the knees. He aso sustained a cervica spine strain which was aresult of the sudden
forward movement of the head as the body |oaded the belt system (flexion). The restrained 47 year old
male front right passenger of the Buick Century initiated aforward and latera trgjectory in response to
the 10 o' clock impact force and loaded the manua restraint and deployed redesigned passenger air
bag. Contact to the deployed air bag resulted in unspecified “blunt chest/abdomind trauma’. He dso
sustained a cervica spine strain which was a result of the sudden forward movement of the head asthe
body loaded the belt system (flexion). The Buick occupants were transported by ambulance to the
emergency room of aloca trauma center for trestment and released.

This crash was initidly sdected for investigation by the National Automoative Sampling System (NASS)
as CDS case number 98-12-229E and dso included in the Redesigned Air Bag Specid Study. The
Crash Investigation Divison of the Nationd Highway Traffic Safety Adminidration (NHTSA) assgned
the Specia Crash Investigation (SCI) team at Veridian the task of case review and find report

preparation.

SUMMARY

Crash Site
This two vehicle crash occurred during the morning hours of December, 1998. At the time of the crash,
it was daylight with no adverse conditions as the roads were dry. The crash occurred in astraight and
leve 4-leg urban intersection (see Figure 9 - page 9) which was controlled by an overhead sgnd
system in green phase for westbound traffic. The northbound roadway consisted of three (one-way)
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asphdt travel lanes as the westbound roadway consisted of four (one-way) asphalt travel lanes. The
posted speed limit at the crash site was 40 kmv/h (25 mph) for northbound traffic and 56 kmvh (35 mph)
for westbound treffic.

Pre-Crash
The 49 year old mae driver of the 1998 Cadillac Deville was stationary and faced north in the inboard
lane (Figure 1) of the one-way roadway in anticipation of turning left (west) at the 4-leg intersection.
The 42 year old mae driver of the 1998 Buick Century was operating the vehicle westbound in the
outboard lane (Figure 2) of the one-way roadway at a (driver reported) speed of 56 krmvh (35 mph)
when he entered the intersection and observed the northbound Cadillac cross his path of travel. Neither
driver reported any avoidance maneuvers in anticipation of the impending crash.

Figure 1. Northbound approach for the Figure 2. Westbound approach for the
1998 Cadillac Deville. 1998 Buick Century Custom.

Crash
An unidentified vehicle traveling northbound (behind the Cadillac) struck the rear area of the stationary
Cadillac resulting in minor damage. Thisinitia impact re-directed the Cadillac into the intersection and
into the path of the westbound Buick. As the Cadillac entered the urban intersection, the frontal area
impacted the left front Side surface of the Buick resulting in moderate damage to both vehicles. The
damage dgorithm of the WinSMASH program computed velocity changes of 20.1 km/h (12.5 mph)
for the Cadillac and 22.3 km/h (13.9 mph) for the struck Buick. Respective longitudina components
were -15.4 km/h (-9.6 mph) and -14.3 kmv/h (-8.9 mph). The impact induced deceleration was
aufficient to deploy the redesigned frontd air bag system in both vehicles. At this point, each vehicle
began their respective post-impact trgjectories into the northwest sector of the intersection as the right
front whed of the Buick struck abarrier curb resulting in moderate rim damage. This curb impact
initiated a 2-quarter turn right side “tripover” which resulted in moderate top surface damage. The
Buick Century cameto rest (onitstop) off the north pavement faced southwest as the Cadillac Deville
came to rest in the northwest sector of the intersection faced west.

Post-Crash
The driver of the Cadillac Deville exited the vehicle under his own power. The driver of the Buick was
removed from the vehicle by rescue personnd in an unconscious state while the exit status of the front
right passenger was unknown. Treatment was rendered at the scene by fire department personnel and
emergency medicd technicians (EMTS). The Cadillac driver refused treatment as the Buick occupants
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were transported by ambulance to the emergency room of aloca trauma center for trestment and
released. Both subject vehicles were towed from the scene due to disabling damage.

RABSSVEHICLE

1998 Cadillac Deville
The 1998 Cadillac Deville was identified by the Vehicle Identification Number (VIN):
1G6KD54Y 9WU (production sequence deleted). The vehicle was a 4-door sedan equipped with front
whed drive and a4.6 liter, V-8 engine. The vehicle' s odometer reading was unknown at the time of the
crash. The driver’s employer was reported by police as the owner of the vehicle. The seating was
configured with front split and rear bench seats. The driver reported no previous crashes or
maintenance on the air bag system (origina equipment). No cdll phone was present or in-use a the time
of the callison.

1998 Buick Century Custom
The 1998 Buick Century Custom was identified by the Vehicle Identification Number (VIN):
2G4AWS52M 3W1 (production sequence deleted). The vehicle was a 4-door sedan equipped with front
whed drive and a 3.1 liter, V-6 engine. The vehicle' s odometer reading was unknown at the time of the
crash. A locd car dedership was reported by police as the owner of the vehicle (possible employer
and/or loaner vehicle). The seating was configured with front split and rear bench seats. The driver
reported no previous crashes or maintenance on the air bag system (origind equipment). A cellular flip
phone was present at the time of the collision (usage unknown).

EXTERIOR VEHICLE DAMAGE

Exterior - 1998 Cadillac Deville
The 1998 Cadillac Deville sustained moderate frontal damage asa
result of the impact with the Buick Century (Figure 3). The direct
contact damage encompassed the full frontal width resultingin a
combined direct and induced damage length (Field L) of 100.0 cm
(39.4in). Six crush measurements were documented at the level
of the reinforcement bar (bumper fascia separation): C1=9.0 -
cm (35 in), C2=28.0cm (110 in), C3=39.0cm (154 in), C4= Figure 3. Frontal damageto the 1998
44,0 cm (17.3in), C5=37.0cm (14.6 in), C6= 1.0 cm (0.4 in). Cadillac Deville.
The (SCI revised) Collison Deformation Classfication (CDC) for
thisimpact to the Cadillac was 81-FDEW-2 with a principa direction of force of (+)40 degrees
(principa direction of force incremented to reflect shifting of end sructure to the left). The grille and
headlight assemblies fractured and separated from the vehicle during the collison sequence. The fenders
were displaced rearward and to the left which restricted the lft front whed/tire (not deflated). The
hood was deformed dightly up and rearward from engagement againgt the side surface of the Buick.
The windshield was fractured by the interior front right passenger air bag module cover flap (only).

Direct contact damage was dso identified aong the rear bumper area atributed to the initid impact.
The direct contact damage began 41.0 cm (16.1 in) left of the right rear bumper corner and extended
76.0 cm (29.9 in) inboard. The CDC for thisinitia impact to the Cadillac was 06-BDEW-1 with a
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principa direction of force of 180 degrees. The vehicle was under repair &t the time of the NASS
inspection, therefore, a crush profile could not be obtained for thisimpact.

Exterior - 1998 Buick Century Custom
The 1998 Buick Century Custom 4-door sedan sustained
moderate left front Sde surface damage as aresult of the impact
with the Cadillac Deville (Figure 4). The direct contact damage
began 32.0 cm (12.6 in) &ft of the front left bumper corner and
extended 151.0 cm (59.4 in) rearward. The combined direct and
induced damage length (Field L) began at the front left bumper
corner and extended 242.0 cm (95.3 in) rearward. Six crush -
measurements were documented at the level of the mid-door: Figure4. Left front sde surface
C1=5.0cm (2.0in), C2=8.0cm (3.1in), C3= 18.0cm (7.1in), gifgf;ﬁftothe 1998 Buick Century
C4=7.0cm (2.8 in), C5=0cm, C6= 0 cm. The (SCI revised) '
CDC for thisinitia impact to the Buick was 10-L Y EW-2 with a
principal direction of force of (-)50 degrees. The left fender was
deformed laterdly to the right which restricted the left front whed /tire (not deflated). Outward bowing
of the left front door upper window frame was noted (door jammed).

Direct contact damage was dso identified to the right front whedl/tire attributed to the secondary (curb)
impact (rollover tripping mechanism). The (SCI revised) CDC for thisimpact was 03-RFWN-2.
Rollover damage was documented to the top and right side surfaces with a maximum crush vaue of 7.0
cm (2.8 in) noted dong the left front roof area. The (SCI revised) CDC for thisfind impact to the
Buick was 00-TY DO-3 (non-horizontal direction of force). The damage pattern jammed the |eft front,
right front and right rear doors. Extensive post-impact extrication damage was noted as the windshield
was removed and the right Side pillars were cut.

INTERIOR VEHICLE DAMAGE

Interior - 1998 Cadillac Deville
There was no damage to the interior surfaces of the Cadillac Deville from intrusions or occupant
contact.

Interior - 1998 Buick Century Custom
Damage to the interior surfaces of the Buick Century were minima and attributed to intrusions and
occupant contact. |ndentations were documented on the left knee bolster (rigid plastic type). The rear
view mirror was fractured and separated from the windshield. Intrusions into the driver space included
4.0cm (1.61in) of lateral door pand intruson and 3.0 cm (1.2 in) of vertical roof intrusion.

REDESIGNED AIR BAG SYSTEM

1998 Cadillac Deville
The 1998 Cadillac Deville was equipped with redesigned frontal air bags for the driver and right
passenger pogtions. The air bags had deployed as aresult of the impact with the Buick. The driver air
bag was housed in the center of the steering whed with a vertically oriented flap tear seam (I-
configuration). The flaps were symmetrical in shgpe and measured 11.0 cm (4.3 in) square. No contact
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evidence wasidentified on the air bag or exterior surface of the module cover flaps. The NASS
researcher measured the diameter of the driver air bag at 64.0 cm (25.2 in) in its deflated state (Figure
5). No interna tether straps were present. The bag was vented by two ports located at the 9 o’ clock
and 3 0’ clock sectors on the rear aspect of the air bag.

The front right passenger air bag deployed from the right mid-instrument panel area with amodule
design recessed into the ingrument panel. This configuration did not utilize a conventiona flap asthe
instrument panel separated to allow the bag to expand. The right mid-windshield area was fractured by
the module cover flap. No contact evidence was identified on the air bag or exterior surface of the
module cover flap. The NASS researcher measured the passenger air bag at 65.0 cm (25.6 in) in width
and 60.0 cm (23.6 in) in height in its deflated state (Figur e 6). The bag was tethered by two interna
straps and vented by two ports located at the 10 o' clock and 2 o' clock sectors on the Side aspect of
the air bag. No cutoff switch was found for the front right air bag.

The Cadillac Deville was aso equipped with door-mounted side impact air bags for the driver and right
front passenger positions. The air bags did not deploy as a result of the crash.

Figure 6. 1998 Cadillac Deville

Figure5. 1998 Cadillac Deville redesigned passenger air bag.
redesigned driver air bag.

1998 Buick Century Custom
The 1998 Buick Century Custom was equipped with redesigned frontal air bags for the driver and right
passenger positions. The ar bags had deployed as areault of the impact with the Cadillac. The driver
ar bag was housed in the center of the steering whed with averticaly oriented flap tear seam (-
configuration). The flaps were symmetrica in shape and measured 10.0 cm (3.9 in) in width and 9.0 cm
(351n) in height. Although no contact evidence was identified on the exterior surface of the module
cover flaps, skin oil and dirt was documented on the upper center portion of the air bag face along with
blood spattering to the Ieft portion on the rear aspect of the air bag. The NASS researcher measured
the diameter of the driver air bag at 65.0 cm (25.6 in) in its deflated state (Figure 7). The bag was
tethered by two internal straps and vented by two ports located at the 9 0’ clock and 3 o' clock sectors
on the rear aspect of the air bag.

The front right passenger air bag deployed from the right top instrument panel area with asingle cover
flap design hinged at the forward aspect. The cover flap was rectangular in shape and measured 38.0
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cm (15.0 in) in width and 21.0 cm (8.3 in) in height. Although no contact evidence was identified on the
exterior surface of the module cover flap, blood spattering was noted at the upper right quadrant of the
ar bag face. The NASS researcher measured the passenger air bag at 63.0 cm (24.8 in) in width and
70.0 cm (27.6 in) in height in its deflated Sate (Figure 8). No vent ports were present. The bag was
tethered by two internd strgps. No cutoff switch was found for the front right air bag.

Figure 8. 1998 Buick Century

Figure 7. 1998 Buick Century Custom redesigned passenger air
Cusgtom redesigned driver air bag. bag.

DRIVER DEMOGRAPHICS
1998 Cadillac Deville

Age/Sex: 49 year old mae
Height: 173 cm (68in)
Weight: 113 kg (250 1b)
Seat Track Position: Middle position
Manua Restraint Use: 3-point lap and shoulder belt system
Usage Source: NASS vehicle ingpection, driver interview, police report
Eyeware: None
Type of Medica
Trestment: Refused

Driver Injuries
Injury Severity (Al S 90) Injury Mechanism
Contusion top of right foot Minor (890402.1,1) Brake pedd

Driver Kinematics
The 49 year old male driver of the 1998 Cadillac Deville was restrained by the available 3-point manud
lap and shoulder belt system, seated in an upright posture with the seat track adjusted to the middle
pogition. His hands were placed at the 7 0'clock and 1 o' clock positions on the steering whed rim. Belt
usage was confirmed by the lack of significant interior contacts and injury. At impact with the Buick, he
initiated a forward trgjectory in response to the 1 0’ clock impact force and loaded the manua restraint
and deployed redesigned driver air bag. He sustained a contusion to the top of the right foot from
contact to the brake peda with no other injury or trestment reported. The combination of restraint
options provided protection againgt further contact to the steering whedl hub/rim and potentia serious

injury.



DRIVER DEMOGRAPHICS
1998 Buick Century Custom

Age/'Sex: 42 year old mde
Height: 178 cm (70in)
Weight: 104 kg (230 1b)
Seat Track Posgition: Middle position
Manud Restraint Use: 3-point Iap and shoulder belt system
Usage Source: NASS vehicle ingpection, driver interview, police report
Eyeware: Prescription glasses
Type of Medica

Trestment: Trangported to the emergency room of aloca trauma center and

released

Driver Injuries

Injury Severity (Al S 90) Injury Mechanism
Loss of consciousness (length unk.) Moderate (160406.2,0) Left front window frame
Cervicd spinedrain Minor (640278.1,6) Non-contact injury (flexion)
Blunt chest injury (NFS) Minor (415099.7,0) Front left air bag
Pogterior left hand laceration Minor (790600.1,2) Left front door interior surface
Right knee abrasion Minor (890202.1,1) Left knee bolster
Bilaterd kneelacerations Minor (890600.1,3) Left knee bolster

Driver Kinematics
The 42 year old mae driver of the 1998 Buick Century Custom was restrained by the available 3-point
manua 1ap and shoulder belt system, seated in an upright posture with the seet track adjusted to the
middle position. The NASS interview stated he was belted, further evidenced by the police report data.
At impact with the Cadillac, heinitiated aforward and latera trgjectory in response to the 10 o' clock
impact force and loaded the manual restraint, deployed redesigned driver air bag and knee bolster.
Contact to the deployed driver air bag was confirmed by the transfers documented to the upper portion
of the air bag face. Although the unspecified “blunt chest trauma’ was sourced to the driver air bag in
the NASS casefile, it isthe SCI investigator’ s opinion that this injury was probably caused by the
manud regtraint, however, this could not be confirmed without injury specifics regarding the type of
injury and aspect. Loading of the knee bolster resulted in bilatera abrasions and lacerations to the
knees, evidenced by the deformation documented to this component. He so sustained a cervica spine
drain (sourced to the driver air bag in the NASS case file) which was aresult of the sudden forward
movement of the head as the body |oaded the belt system (flexion). The driver reported a short loss of
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consciousness which was sourced to the window frame in the NASS case file, however, this could not
be confirmed without an associated soft tissue injury to the head. The combination of restraint options
provided protection againg further contact to the steering whed hub/rim and potentid seriousinjury.
No injuries were attributed to the curb or subsequent rollover impact.

FRONT RIGHT PASSENGER DEMOGRAPHICS
1998 Buick Century Custom

Age/'Sex: 47 year old mde
Height: 178 cm (70in)
Weight: 79kg (1751b)
Seat Track Posgition: Middle position
Manud Restraint Use: 3-point Iap and shoulder belt system
Usage Source: NASS vehicle ingpection, driver interview, police report
Eyeware: None
Type of Medica
Trestment: Trangported to the emergency room of aloca trauma center and
released

Front Right Passenger Injuries

Injury Severity (Al S 90) Injury Mechanism
Cervicd spinedrain Minor (640278.1,6) Non-contact injury (flexion)
Blunt chest injury (NFS) Minor (415099.7,0) Front right air bag
Blunt abdomind injury (NFS) Minor (515099.7,0) Front right air bag

Front Right Passenger Kinematics
The 47 year old mde front right passenger of the 1998 Buick Century Custom was restrained by the
available 3-point manua lap and shoulder belt system, seated in an upright posture with the seat track
adjusted to the middle position. The NASS interview stated he was belted, further evidenced by the
police report data. At impact with the Cadillac, he initiated aforward and laterd trgjectory in response
to the 10 o' clock impact force and loaded the manua restraint and deployed redesigned passenger air
bag. Contact to the deployed passenger air bag resulted in unspecified “blunt chest/abdomina trauma’.
Although thisinjury was sourced to the passenger air bag in the NASS casefile, it isthe SCI
investigator’s opinion that thisinjury was probably caused by the manud restraint, however, this could
not be confirmed without injury specifics regarding the type of injury and aspect. He dso sustained a
cervica spine strain which was aresult of the sudden forward movement of the head as the body
|oaded the belt system (flexion). The combination of restraint options provided protection against
further contact to the instrument pandl and potentid seriousinjury. No injuries were attributed to the
curb or subsequent rollover impact.
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Figure 9. NASS Scene Diagram.



