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Thi s docunent is dissem nated under the sponsorship of the
Departnment of Transportation in the interest of infornmation
exchange. The United States Governnent assumes no responsibility
for the contents or use thereof.

The opinions, findings, and concl usions expressed in this
publication are those of the authors and not necessarily those of
the National Hi ghway Traffic Safety Adm nistration.

The crash investigation process is an inexact science which
requi res that physical evidence such as skid marks, vehicul ar
danmage neasurenents, and occupant contact points be coupled with
the investigator's expert know edge and experience of vehicle
dynam cs and occupant kinematics in order to determ ne the pre-
crash, crash, and post-crash novenents of involved vehicles and
occupants.

Because each crash is a unique sequence of events, generalized
concl usi ons cannot be made concerning the crashworthi ness
performance of the involved vehicle(s) or their safety systens.
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BACKGROUND:

Description: Thistwo-vehicle, Sde air bag case was generated through NASS PSU
82. DS was assigned the case on January 23, 2003. Thistwo
vehicle crash is being investigated as a combination case.

Investigetion Type: Combination

Crash Location: Washington

Crash Date: December, 2002

Notification Date: January 23, 2003

Field Work Completed: December 13, 2002

SUMMARY:

This front to side crash occurred in Washington in
December, 2002 at 0014 hours. It was dark at the
time of the crash and the street lightswere on. The
crash occurred within the confines of afour-leg
intersection. The northern leg of the intersection is
comprised of two southbound through lanes, aleft
hand turn lane, and two northbound through lanes.
The eastern leg of the intersection is comprised of
two westbound through lanes, aleft hand turn lane,
and two eastbound through lanes. The asphdt
roadways were dry. Theintersection is controlled
by tri-color treffic Sgnals. The Sgna was green for
westbound traffic.  The posted speed limit is 56
kmv/h (30 mph) for al roadways.

The case vehicleis a 2003 VVolkswagen Passat GLS
four-door sedan driven by arestrained 22-year-old
male (183 cm/72 in, 88 kg/195 |bs). He was seated
in aleather covered bucket seat that had been
adjusted to between the middle and rear most track
positions. The Volkswagen was equipped with a
driver’sar bag, afront right passenger’ s air bag, left
and right sSde curtain air bags, a seat back mounted
driver’sgde air bag, a seat back mounted front right
passenger’ s Sde impact air bag, and front and rear
outboard segt belt pretensioners. Thisvehicle was
traveling southbound gpproaching the intersection at
apolice estimated speed in excess of 129 km/h (80

Figure 1. Approach to area of initial vehicle to
vehicle impact (south).

Figure 2. Post-impact path of case
vehicle
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mph). The other vehicleisa 1997
Mercury Sable GS four-door sedan
driven by a 46-year-old mae.

The front right seat was occupied by
an unrestrained 19-year-old female.
This vehide was traveling westbound
gpproaching the intersection.

As both vehicles entered the
intersection, the driver of the case
vehicle began braking. The front of
the case vehicle struck the right sde
of the other vehicle (11FLEE2). The
totd velocity change caculated by the
WinSmash collison modd was 10
knmvh (6 mph). Thelongitudind and
lateral deltaVV components were -9
kmvh (6 mph) and 3 knvh (2 mph),
respectively. Thefront right
passenger’ s ar bag deployed and the
driver’s pretensioner fired at this
point. The case vehiclewas
redirected to the right, entered the
western leg of the intersection and
struck a curb on the south side of the
roadway with its left front tire
(10LFWN1). Thisimpact caused the
driver’s Sde curtain and seet mounted

sdeimpact air bag to deploy.

Figure 4. Case vehicle (VW Passat)
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The driver of the case vehicle
attempted to flee the scene with his
vehicle. He traveled approximately

dueto damage. The driver of the case
vehicle was subsequently arrested for
“Hit and Run.”

Both vehicles were eventudly towed
due to damage from their respective
fina rest pogitions.

The driver of the case vehicle was not
injured. Thedriver and front right
passenger of the other vehicle were
taken by ambulance to alocal hospita
where they were treated and released.
The driver of the other vehicle
sugtained alumbar strain and bilatera
knee contusons. The front right
passenger sustained a cervica drain
and a contusion to her right hip.

Figure 6. Other vehicle (Mercury Sable)



Scene Diagram
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DETAILED INFORMATION
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Vehicles

Case vehide

Description: 2003 Volkswagen Passat GL S four-door

VIN: WVWPDG63BI3PXXXXXX

Odometer: 2,231 km (1,386 miles)

Engine 4 cylinder, 1.8 L

Reported Defects: None noted

Cargo: 54 kg (119 Ibs), per vehicle ingpection

Damage Description: Bumper fascia and reinforcement bar, the hood,
left fender, left tirerim

CDC: Impact 1: 11FLEE2
Impact 2: 10L FWN1*

DdtaV (Impact 1): Total 10 km/h (6 mph)
Longitudina -9 knvh (-6 mph)
Latitudind 3 km/h (2 mph)
Energy 13,724 joules

(10,122 ft-Ibs)

The Passat sustained 22 cm (9 in) of direct
contact damage that began at the left
bumper corner. Theresdua crush
measured across the front bumper was as
follows. C1=3cm (1in), C2=5cm (2in),
C3=6cm (2in), C4=6cm (2in), C5=4
cm (2in), C6=0 cm (0 in). The maximum
crush was located between C2 and C3; it
measured 6 cm (2 in). The principle
direction of force was within the 11

o' clock sector was an estimated 340
degrees. Theimpact energy was managed
by the forward structures of the vehicle.
The damaged components from theinitia

Figure 8. Front, case vehicle

1SCI change from EDCS



impact included the bumper fasciaand
reinforcement bar, the hood, and the |eft
fender. There were no glazing fractures and
al the doors remained closed and
operationd. There was scratching/scuffing
to the front right tire/rim.

Figure 9. Close up of front left tire
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Safety Systems Discussion

The Volkswagen was equipped with
adriver’sair bag, afront right
passenger’ s air bag, left and right
Sde curtain air bags for both front
and rear outboard seats, a seat back
mounted driver’s Sde impact air bag,
a seat back mounted front right
passenger’ s Sde impact air bag, and
front and rear outboard sest belt
pretensoners.

During the case vehicle to vehicle
impact, the driver’ s pretensoner
fired and the front right passenger’s
ar bag deployed. This appears
aopropriate for this collison. The
front right passenger’ s air bag
responded asif there were an
unbelted occupant in that seat
position. There would be a higher
threshold for the driver’ s air bag
since the driver was restrained.

During the case vehicle to curb side
impact, the driver’ s Sde curtain and
seat mounted side air bag deployed.

2002-82-104F

Figure 10. Driver's seat back mounted side impact air bag and
side air curtain.

Figure 11. Side air curtain, right left seat
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The driver' ssde curtain
measured 150 cm (59 in)
wide by 30 cm (12in) tall.
The driver'sSde impact air
bag measured 16 cm (6 in)
wide by 60 cm (24 in) tall.
The front right passenger’sair
bag measured 65 cm (26 in) o 8 |
wideby 70 cm (28 in) tall. Figure 12. Driver's pretensioner fired, front right passenger pretensioner
There was no evidence of did not fire

contact or damage to any of

the deployed air bags.
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Other vehicle

Description: 1997 Mercury Sable four-door

VIN: 1IMEL M50UA4V GXXXXXX

Odometer: 120,690 km (74,995 miles)

Engine 6 cylinder, 3.0 L

Reported Defects: None noted

Cargo: None

Damage Description: Right fender, right axle. Right front tire restricted.
Vehicle towed from the scene due to damage.
Police report indicates $8000 damage.

CDC: O03RYEW?2

DdtaV: Tota 11 knvh (7 mph)
Longitudina -2 kmvh (-1 mph)
Latitudind -11 kmvh (-7 mph)
Energy 5,938 joules

(4,379 ft-1bs)

The Sable sustained 116 cm (295 in) of direct damage
beginning 215 cm (136 in) forward of the right rear
axle. Theresdua crush measured at the mid-door
level was asfollows C1=1 cm (.5in), C2=8 cm (4
in), C3=9 cm (4 in), C4=7 cm (3in), C5=4 cm (2in),
C6=0cm (0in). The maximum crush was located
256 cm (116 in) forward of the right rear axle and
measured 9 cm (4 in). The principle direction of force
was within the 3 0’ clock sector and was an estimated
100 degrees. The damaged components included the
right fender and right tire/rim. There were no glazing % :
fractures and all the doors remained closed and Figure 13. Right side, other vehicle
operational.




Occupants

Case vehide
Age/Sex:
Segted Position:
Sesat Type:

Height:
Weight:
Occupation:

Pre-exising Medica Condition:

Alcohal/Drug Involvement:
Driving Experience:

Body Posture:

Hand Postion:

Foot Position:

Redtraint Usage:

Air bag:

Occupant 1
22/Mde
Front |eft

L eather-covered bucket sedt.
Seat adjusted to between mid
and rear mogt track position.
Seat back dightly reclined.

183 cm (72in)
88 kg (195 Ibs)
Student

None reported
None
Unknown
Unknown
Unknown

Right foot on brake, |eft on
floor

3-point, lap and shoulder belt
available, used. Pretensioner
fired.

Steering whed mounted air
bag, did not deploy. Driver's
Sdeimpact air bag and sde
ar curtain did deploy.

2Height/weight obtained from university football roster
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Other vehide
Age/Sex:
Segted Position:
Sesat Type:

Height:
Weight:
Occupation:

Pre-exising Medica Condition:

Alcohal/Drug Involvement:
Driving Experience:

Body Posture:
Hand Position:
Foot Postion:
Redtraint Usage:

Front left
46/Mde
Front left

Fabric-covered split bench
seat. Seat adjusted to rear
most track position. Seat
back dightly reclined.

175 (69 in)

84 kg (185 Ibs)
Unknown
None noted
None

Presumed to be greater than
10 years

Unknown
Unknown
Unknown

Lap and shoulder belt
avalable, usd

2002-82-104F

Front right
19/Femde
Front right

Fabric-covered split bench sedt.
Seat adjusted to rear most track
position. Seat back dightly
reclined.

Unknown
Unknown
Unknown
None noted
NA

NA

Unknown
Unknown
Unknown

Lap and shoulder bt available,
used
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Injuriesand Injury Mechanisms

Caz vehicdle

Driver:

Other vehide

Driver:

Front right
occupant:

INJURY
Not injured

INJURY
Lumbar grain

Bilatera knee contusons

Contugion, right hip

Cevicd dran

OIC CODE

OIC CODE

6406/8.1,8

890402.1,3

890402.1,1

640278.1,6

2002-82-104F

ICD-9 SOURCE
ICD-9 SOURCE
847.2 Seat back
support
924.11 Lower
instrument
panedl
924.01 Rightsde
door
847.0 Unknown
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Occupant Kinematics

The 22-year-old mae (183 c/72 in,
88 kg/195 |bs) driver of the case vehicle
was likely seated in anorma, upright
position. He was seated in afabric
covered bucket seat that had been
adjusted to between the middle and
rear-most track position. The seat back
was dightly reclined. He was wearing
the available 3-point lap and shoulder
belt. The shoulder belt anchorage was
in the full down position. The steering
whed was found &t the time of the
ingpection to be in the full up position.

At impact, the driver’ s pretensioner
fired and the passenger’ s front air bag
deployed. The driver responded to the
11 o'clock direction of force by moving
forward and to the left loading the
pretensioner and locked manual
restraint systlem. There were no indications of any occupant contacts from this occupant.

Figure 14. Driver's seated position

The case vehicle continued through the intersection, turning right. The left front tire struck the curb. The driver
responded to the 10 o' clock direction of force by moving to theleft. The curb impact caused the driver’ssSide curtain
and seat mounted side impact air bag to deploy. The driver likely engaged these air bags, but there was no evidence of
any contact or injury.
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