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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 responshility for
the contents or use thereof.

The opinions, findings, and conclusons expressed in this publication are those of the authors and
not necessaxily those of the Nationd Highway Traffic Safety Adminigtration.

The crash invedtigation process is an inexact science which requires that physical evidence such
as id marks, vehicular damage measurements, and occupant contact points are coupled with
the investigator's expert knowledge and experience of vehicle dynamics and occupant kinemétics
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, generdlized conclusons cannot be made
concerning the crashworthiness performance of the involved vehicle(s) or their safety systems.
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VERIDIAN ON-SITE SIDE IMPACT AIR BAG DEPLOYMENT CRASH
INVESTIGATION
SCI TECHNICAL SUMMARY REPORT
CASE NO. - CA02-048
SUBJECT VEHICLE —2001 SAAB 9-5
LOCATION - STATE OF PENNSYLVANIA
CRASH DATE - OCTOBER 2002

BACKGROUND

This ondte invedigation focused on the performance
of the head/torso Sde impact ar bag sysem that was
present in a 2001 Saab 9-5. The Saab was aso
equipped with an Advanced Occupant Protection
Sysem (AOPS), which included dud-gsage frontd ar
bags and seat belt retractor pretensioners. The Saab 95
(Figure 1) was involved in a minor severity intersection
collison with a 2002 Ford F-150 pickup truck that
resulted in the deployment of the driver's sde impact
ar bag sysem in the Saab. A 45-year-old femde driver
of the Sasb was restrained by the manual 3-point lap _
and shoulder bdt. The driver’'s side impact ar bag | F'9urel.Damaged 2001 Saab 9-5
deployed and she initisted a laterd trgectory in
response to the left sde crash force. The driver loaded the seat belt and contacted the deployed
driver's sde impact ar bag. The driver did not sustain injury and was not transported to any
medica facility. Both vehicles were driven from the scene,

The invedtigating officer notified NHTSA of the crash and the notification was forwarded to the
Veidian SCI team on Wednesday, October 23, 2002 and assigned as an on-Ste investigaive
effort. Cooperation was established with the driver, insurance company, and the auto body repair
facility to ingpect the vehicle in its damaged Sate.

SUMMARY

Crash Site
This two-vehicle crash occurred at a T-intersection of two locd roadways during the daylight
hours of October 2002. At the time of the crash, the weather was clear and the asphat roadway
surface was dry. The north/south roadway was dtraight with an gpproximate 3 percent podtive
northbound grade. It configured with one travel lane in each direction separated by a double-
yellow centerline and bordered by asphat shoulders. The east/west roadway was curved and had
an gpproximate 3 percent podtive eastbound grade a the mouth of the intersection. The
esst/west roadway was configured with one travel lane in each direction separated by a double-
yelow centerline and bordered by asphdt shoulders. Traffic flow into the intersection from the
west leg was controlled by a stop sgn that was located on the east roadside across from the west
leg of the T-intersection. A white painted stop line was present a the mouth of the intersection
on the eastbound lane. The scene schematic isincluded as Figure 12 at the end of this report.



Pre-Crash

The 45-year-old femde driver of the Seab 9-5 was
operding the vehicle in a northbound direction on the
two-lane roadway on approach to the T-intersection
(Figure 2). The driver applied the brakes and brought
the Saab to a complete stop in the intersection and
wated for southbound traffic to clear prior to
atempting a left turn on to the east/west roadway. The
mae driver of the Ford F-150 pickup truck was
traveling eastbound on approach to the intersection
(Figure 3). He applied the brakes and brought the
vehicle to a complete stop at the stop line. Due to the
podtive grade a the intersection and limited Sght | Figyre 2. Northbound approach for the
distance, the driver of the pickup truck dowly traveled | saab9-5

into the intersection to attempt to make a left turn when
the north/south traffic cleared. As the southbound
traffic cleared the intersection, the driver of the Saab 9
5 initiated a left turn across the path of the pickup
truck. The driver of the pickup truck aso initiated a left
turn into the path of the Saab.

Crash
The front of the 2001 Ford F-150 pickup truck
impacted the left side passenger area of the Sagb 95.
The direction of force was in the 10 o'clock sector for
the Saab and in the 12 o’'clock sector for the ~150. The
impact resulted in minor damage to both vehicles and | Figure3. Eastbound approach for the
the deployment of the driver's sde impact air bag in the | Ford F-150
Saab 9-5. The damage dgorithm of the WinSMASH
program computed a total deltaVV of 11.0 km/h (6.8 mph) for the Saab 9-5 and a tota ddta-V of
9.0 km/h (5.6 mph) for the Ford F150. The longitudind and laterd components were -7.1 km/h
(-44 mph) and 84 kmv/h (5.2 mph), respectively for the Saab. The longitudind and laterd
components were -8.9 km/h (-5.5 mph) and -1.6 km/h (-1.0 mph), respectively for the F150. The
Saab was displaced in a btera direction and came to rest in the intersection at an gpproximate 45
degree angle redtive to the roadside, facing northwest. The F150 pickup truck aso came to rest
in the intersection facing eed.

Post-Crash
The drivers of both vehicles drove the vehicles from their find rest postions onto the roadside.
The Saab was equipped with the OnStar system, which activated as a result of the crash. The
driver dtated that the system activated immediately and that she was spesking with emergency
dispatchers within seconds of the vehicle coming to rest. Both drivers exited the vehicles under
their own power. The drivers did not sustain injuries and were not transported to any medica
facility. Both vehicles were driven from the scene following the on-scene police investigation.



VEHICLE DATA —2001 Saab 9-5

The 2001 Saab 9-5 was identified by the Vehicle Identification Number (VIN): YS3ED5S5E213
(production sequence omitted). At the time of the vehicle inspection, the odometer read 41,213
km (25,609 miles). The vehicle was a five-door wagon that was equipped with a 2.3 liter, turbo-
charged, 4-cylinder engine five-gpeed manud transmisson, four-whed disc brakes with anti-
lock, tilt and telescoping steering whedl, power steering, power windows, power sunroof, power
locks, heated seats, and Genera Motors OnStar security and communications system. The Sasb
9-5 was configured with Michdin MXV4 215/55R16 tires. The recommended tire pressures
were 32 pd for 1 — 3 passengers and 39 ps for 4 — 5 passengers. The specific tire data is as
follows

Tire Measured Pressure Tread Depth Restricted Damage
LF 193.1 kpa (28.0 ps) 5.6 mm (7/32") No None
LR 199.9 kpa (29.0 ps) 6.4 mm (8/32") No None
RF 199.9 kpa (29.0 ps) 5.6 mm (7/32") No None
RR 196.5 kpa (28.5 ps) 5.6 mm (7/32") No None

The front seating podtions in the Saab 9-5 were configured with 8-way power adjustable,
leather-trimmed bucket seats with four-way adjustable head redtraints. The driver's seat was
equipped with memory settings for three seat configurations. Each front seat back was
configured with a manua circular crank on the outboard aspect to adjust the lumbar support. At
the time of the vehicle inspection, the driver's seat track was postioned 89 cm (3.5) rear of the
full forward pogtion and 11.4 cm (4.5”) forward of full rear postion. The front right passenger’s
seat track was pogtioned at the full-rear position with atotal seet track travel of 20.3 cm (8.0").

The rear sedting pogtions were configured with a leather-trimmed 60/40 split bench seat with
forward-pivoting cushions and a 60/40 split folding back. Each rear seat position was configured
with afour-way adjustable head restraint.

The cargo area was configured with a rubber floor mat. A retractable cover was present in the
rear seat back that extended rearward over the cargo area.

VEHICLE DAMAGE

Exterior Damage — 2001 Saab 9-5

The Saab 9-5 sudaned minor left Sde damage as a
result of the impact with the Ford F-150. The direct |
contact damage began 1.3 cm (0.5") aft of the forward
aspect of the left front door and extended 121.9 cm
(48.0") rearward along the left sde (Figure 4). Pant
transfers and abrasions were present on the left front
and left rear door panels. The outline of the Ford F-
150's front bumper could be seen above the left door
trim. The maximum crush was located 56.0 cm (22.1") | Figure4. Left sidedamage to the 2001
aft of the leading edge of the left front door and | Saab9-5




measured 9.5 cm (3.8"). The combined direct and induced damage began a the leading edge of
the left front door and extended 219.7 cm (86.5") rearward dong the left front and left rear
doors. The left rear door was displaced dightly rearward. Six crush measurements were taken
adong the left Sde plane a the mid-door level and were as follows. C1 = 0.0 cm, C2 = 0.6 cm
(0.3"),C3=32cm (1.3"),C4 =76 cm (3.0"), C5=89 cm (3.5"), C6 = 0.0 cm. The Collison
Deformation Classification (CDC) for the impact with the Ford F-150 was 10-LPEW-2.

Interior Damage— 2001 Saab 9-5
Interior damage to the Saab 35 was minima. There was no passenger compartment intrusion or
occupant contect. Both left Sde doors were minimaly displaced but were operationd. The
windshied laminate and vehicle glazing did not sugain damage. The right aspect of the driver's
sun visor mirror was fractured, athough, there was no contact evidence to suggest it was a result
of occupant contact.

Exterior Damage— 2002 Ford F-150 ]
The 2002 Ford F-150 sustained minor fronta damage
as a result of the impact with the Sagb 9-5. The damage
to the 150 was based on police photographs (Figure
5), as an on-ste ingpection could not be obtained from
the owner. The direct damage began approximately 8
cm (3") from the left front corner and extended
laterdly agpproximatey 122 cm (48") across the front |
bumper. The damage conssted of pant transfers from [ =
the Saab and minor abrasons on the bumper. There |F &
was no measurable crush to the bumper. The CDC for

the impact with the Saab was 12-FDEW-1. FigureS. Police photograph of damaged
Ford F-150

MANUAL RESTRAINT SYSTEM S - 2001 Saab 9-5

The 2001 Saab 9-5 was equipped with manua 3-point lap and
shoulder bdts with switchablellocking laich plaes and
emergency locking retractors (ELR's) for both front seating
positions and each rear seet podtion. The driver’s and front right
passenger’'s podtions were configured with automatic  height
adjusers for the shoulder belts that were located on the
respective upper B-pillars. The front seat belts were configured
with retractor pretensoners, dthough it could not be confirmed
if they fired in this crash. The driver's seat bet webbing
exhibited minor gretching that began 51.4 cm (20.3") above the
lower anchor and extended 35.6 cm (14.0’) on the lgp and
shoulder belt webbing. Two faint laterad linear transfers spaced
7.6 cm (3.07) apart were present on the outboard front aspect of
the shoulder belt webbing. The trandfers measured 2.5 cm (1.07)
in length and were located 69.0 cm (27.1") above the lower
anchor. The driver’s seet belt isshown in Figure 6.

Figure6. View of driver's
seat belt




The driver's plagtic laich plate exhibited a minor abrason from the sest bdt webbing from
occupant loading. The abrason measured 1.0 cm (0.4”) in width and was located on the upper
forward corner of the plagtic latch plate in the buckled postion. The laich plate dso exhibited a
small gouge that was located 7.6 cm (3.0”) above the bottom aspect of the latch plate on the left
agpect of the plagtic housng. The gouge measured 1.3 cm (0.5”) in length and 0.6 cm (0.3”) in
depth.

The left B-pillar exhibited a faint, curved, linear drason forward of the dot for the automatic
height adjuster. The abdrason measured 3.8 cm (1.5”) in length and was located 1.9 cm (0.8")
above the bottom aspect of the height adjuster dot. The forward aspect of the plastic dot
exhibited asmal, faint abrasion/gouge at the center aspect.

The front right shoulder belt was equipped with an after-market padded deeve that measured
26.7 cm (10.57) in length and 6.4 cm (2.5”) in width.

FRONTAL AIR BAG SYSTEM — 2001 Saab 9-5

The 2001 Saab 9-5 was equipped with dual-stage frontd air bags for the driver and front right
passenger podtions. The driver’s air bag was housed in the center of the steering whed hub with
symmericd H-configuration flaps. The front right passenger’s air bag module was housed in the
top aspect of the right instrument panel, with no discernable tear seam. “SRS Airbag’ was
embossed on the vinyl cover flaps of the steering whed and on the top right instrument pand.
The frontal ar bag system did not deploy in this crash.

SIDE IMPACT AIR BAG SYSTEM —2001 Saab 9-5
The 2001 Saab 9-5 was equipped with Sde impact ar
bags that were located in the front seat backs. The | |
owner's manud doated that the sSde impact ar bag
sensors were located in the front Sde doors. The sde :
impact ar bag sysem illudration from the owner's ®F Hﬂj%)

manud is shown in Figure 7. The driver's sde impact

arr bag deployed from the driver’s seat back as a result I 7 :
of the impact with the Ford F-150 pickup truck. The \ ® J= @

[ ARl

Air Bag light on the indrument pand was continuoudy | Side Airbag
illuminated when the ignition was keyed a the time of | |

the vehicle ingpection. The tear seam aong the front Side airbag components
outboard aspect of the driver's seat back measured 70.0 1 Side airbag

1y 2 Sensor
cm (27.57) in length. 3 Mcisture barmer

4 Label on seal

Figure7. Sideair bagillustration from
the owner's manual




Figure8. View of inboard Figure9. View of outboard
aspect of thedriver'sside aspect of thedriver'sside
impact air bag impact air bag

The sde impact ar bag was a single-chamber bag that
provided protection for the head and torso of the

occupant (Figures 8 and 9). The air bag measured 76.2
cm (3107 in height, 30.5 cm (12.0") in width a the |
bottom aspect, and 38.1 cm (15.0") in width at the top
aspect. The air bag was constructed of two separate
fabric patterns for the upper and lower aspects, which §
were ditched together by a seam located 38.1 cm
(15.0") below the top aspect of the air bag. The top

Break-away

portion overlapped the bottom portion by 7.6 cm (3.0”). |~ stitching
A verticd line of bresk-away ditching was present on |

the forward inboard aspect of the air bag that began 2.5
cm (1.0°) below the center seam and extended to be | \grtica break-away stitching

Figure 10. View of center seam and

bottom aspect of the air bag (Figure 10). The ditching
gppeared to have redricted the initid inflation of the torso portion of the ar bag, which alowed
the head portion of the ar bag to inflate first. As the head portion of the ar bag inflated, the
dtitching tore to adlow the torso portion of the air bag to inflate completely.

The driver’'s sde impact air bag was vented by one external port that was located on the outboard
aspect of the air bag 25.4 cm (10.0”) aft of the forward aspect of the air bag and 30.5 cm (12.0")
above the bottom aspect. The vent measured 1.9 cm (0.8”) in diameter.

The driver’'s Sde impact air bag deployed to a depth of 35.6 cm (14.0") from the top aspect of
the driver's seat back, 24.1 cm (9.5”) forward of the center aspect of the seat back, and 7.6 cm
(3.0") forward of the bottom aspect of the seat back. The top aspect of the air bag extended
verticdly to the |eft roof Sderall.



The ar bag was housed in the driver seat back in a plastic module
behind the outboard aspect of the seat back fabric (Figure 11).
The module cover flgp measured 26.7 cm (10.5°) in height and
10.2 cm (4.0°) in width. The module flap was configured with four
plagic tabs on the forward aspect which separated from the
inboard module housing as the air bag deployed.

Three minor linear scuff marks were present on the outboard
aspect of the driver's seat 15.2 cm (6.0"), 24.1 cm (9.5”), and 254
cm (10.0") above the seat back that measured 5.1 cm (2.0"), 89
cm (35"), and 38 cm (1L5"), respectively. There was no
corresponding evidence on the air bag fabric.

OCCUPANT DEMOGRAPHICS-2001 Saab 9-5
Driver

Figure 11. View of plasticair

AgelSex: 45-year-old femde bag module housing located

Height: 155 cm (617) behind the seat back tear

Weight: 63.5 kg (140 Ib) seam

Seat Track Pogition: 8.9 cm (3.5”) rear of full forward

Manud Redraint Use: Manud 3-point lap and shoulder belt

Usage Source: Vehicle ingpection, interview

Eyewear: Sunglasses

Typeof Medical Treetment:  Did not receive medical treatment and was not transported to any
medid fadility

Driver Kinematics

The 45-year-old femde driver was seated in an upright posture with the seat adjusted to 8.9 cm
(35") rear of full forward track pogtion. She was restrained by the manud 3-point lgp and
shoulder belt. The shoulder bet heght was controlled by the automeatic height adjuster on the
upper left B-pillar. The driver dtated that after securing the latch plate into the buckle, she
regularly tugged the shoulder belt to ensure that the dack was taken out of the seat belt webbing.
She dated that her hands were located at the 9 and 3 o'clock positions on the steering whed rim
prior to the crash.

At impact with the Ford F-150, the driver's sde impact ar bag deployed and the 45-year-old
femae driver initiated a laterd trgectory in response to the left sde impact. She loaded the
manua restraint and contacted the deployed sde impact air bag which mitigated contact with the
left dde glazing and interior components. She rebounded to the right and came to rest upright in
the driver's sest. She did not sustain injury. The driver dated that immediatdly following the
crash the Saab's OnStar system activated and she was spesking with an emergency services
dispatcher within gpproximately 20 seconds after the impact. The driver had difficulty opening
the driver's door from the indde, and exited the vehicle through the right front door. She later
opened the driver’s door from the exterior to retrieve items from the vehicle. The driver of the
Saab did not receive medica treatment and was not transported to any medical facility.



Veridian SCI Drawing not to scale
Case No. CA02-048 Vehicle 1: 2001 Saab 9-5

State of Pennsylvania Vehicle 2: 2002 Ford F-150 Pickup Truck
October 2002

Commercal Building
A ‘/

Positive Northbound Grade approximately 3 Percent

Approximate
Final Rest

Positions

Positive eastbound grade at
intersection approximately 3 percent

Figure 12. Scene schematic



