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This document is disseminated under the sponsorship of the
Department of Transportation in the interest of information
exchange.  The United States Government assumes no respon-
sibility 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 National 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 kinematics in order to deter-
mine the pre-crash, crash, and post-crash movements of
involved vehicles and occupants.

Because each crash is a unique sequence of events, general-
ized conclusions cannot be made concerning the crash-
worthiness performance of the involved vehicle(s) or their
safety systems.
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Figure 1.  Path of Vehicle 1 (west)

Figure 2.  Path of Vehicle 2 (SE)

BACKGROUND:  

Description: This Advanced Occupant Protection Systems case was generated
by DSI through existing insurance contacts.  NHTSA was notified
of the case on June 21, 2000.  DSI was assigned the case on June
22, 2000 and an on-site investigation was conducted.

Investigation Type: On-scene

Crash Location: Texas
Crash Date: March, 2000
Notification Date: August, 2000
Field Work Completed: August, 2000

SUMMARY:

The crash occurred in Texas in March, 2000
at 1550 hours. The crash took place at a
four-leg intersection. The weather was
cloudy, but the asphalt roadway was dry.
The north-south undivided roadway has two
lanes, one for each travel direction. The east-
west undivided roadway has two lanes, one
for each travel direction. North-south traffic
is controlled by stop signs at the intersection.
There are no traffic controls for east-west
traffic. The speed limit for both roadways is
89 km/h (55 mph).

The case vehicle, a 2000 Ford Taurus SE 4-
door sedan driven by a restrained 33-year-
old male, was traveling westbound at a
driver reported speed of 97-105 km/h (60-
65 mph). 
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1Calculated using an acceleration rate of 1.22 mps2 (4 fps2)

2Calculated using stiffness values calculated from NCAP tests on identical vehicles.
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Figure 3.  Exterior, Vehicle 1

Figure 4.  Exterior, Vehicle 1 (impact 2)

The other vehicle, a 1995 Ford Aerostar
XL Van driven by a restrained 13-year-
old female, was traveling southbound and
accelerating into the intersection from a
stop at an estimated speed of 20 km/h
(12.5 mph)1.   She is reported to have
been somehow distracted.  The front
right seat of this vehicle was occupied by
a restrained male.

As the driver of the other vehicle
accelerated into the intersection, the front
of the case vehicle (12FDEW2) struck
the left-front side of the Ford van.  The
case vehicle sustained a longitudinal delta
v of -61.8 km/h (–38.4 mph)2 as
computed by WinSmash.  These results
appear high.  The downloaded Electronic
Data Recorder (EDR) data indicates a
cumulative longitudinal delta v of -40
km/h (-25 mph) at the 78 ms mark.  The
EDR report is included as an attachment
to this report.

At impact, both the driver’s air bag and
the front right passenger’s air bag in the
case vehicle deployed.  The driver’s side
seat belt pretensioner also fired at this
time.  

The police report indicated that the Ford
van was equipped with a driver’s air bag and that it deployed. 
The impact caused the case vehicle to rotate in a counterclockwise direction and the other vehicle
in a counterclockwise direction.  The rear-right of the case vehicle (09RPAW2) “side slapped” the
rear-left of the other vehicle.   The rear right side glass was broken during this contact.  Both
vehicles continued moving in a south-west direction and ran off the roadway.  

The case vehicle continued in a counterclockwise rotation and came to final rest facing in a
northerly direction--having rotated approximately 180-degrees.  The other vehicle came to final
rest west of the case vehicle facing in a southern direction. 
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EMS personnel arrived at the scene at 1537 hours and transported the driver of the case vehicle
to a clinic for “C” type injuries. The driver and front right occupants of Vehicle 2 were also
transported to the same medical center for “A” type injuries.

Vehicles 1 and 2 were towed from the scene due to the damage.
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DETAILED INFORMATION

Vehicles

2000 Ford Taurus

Description: 2000 Ford Taurus SE 4-door sedan

VIN: 1FAFP55S0YGXXXXXX

Odometer: 3,928 km (2,441 miles)

Engine: 3.0L EFI DOHC V6

Reported Defects: None

Cargo: None

Damage Description: Moderate front to rear crush across front
bumper.  Hood and right fender damage.  Right
rear door damaged from second impact.

CDC: Impact #1: 12FDEW2
Impact #2: 09RPAW2

Delta V (Impact #1): Total 63.9 km/h (39.7 mph)

Longitudinal -61.8 km/h (-38.4 mph)

Latitudinal -16.6 km/h (-10.3 mph)

Energy 57,110 joules
(42,127 ft-lbs)
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1995 Ford Aerostar

Description: 1995 Ford XL Aerostar 4x2 wagon

VIN: 1FMCA11U3SZXXXXXX

Odometer: Unknown

Engine: 3.0L EFI V6

Reported Defects: None

Cargo: Unknown

Damage Description: Vehicle towed from scene

CDC: Unknown

Delta V (Impact #1): Total 61.9 km/h (38.4 mph)

Longitudinal -56.1 km/h (-34.8
mph)

Latitudinal 26.2 km/h (16.2 mph)

Energy 569,195 joules
(419,692 ft-lbs)
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Occupants

2000 Ford Taurus Occupant 1

Age/Sex: 33/Male

Seated Position: Front left

Seat Type: Bucket

Height: 178 cm (70 in.)

Weight: 86 kg (190 lbs.)

Occupation: Salesman

Pre-existing Medical
Condition:

None

Alcohol/Drug Involvement: None

Driving Experience: 17 years

Body Posture: Normal, upright

Hand Position: Both hands on steering
wheel–10 and 2 o’clock
positions

Foot Position: Right foot on brake, left on
floorboard

Restraint Usage: Lap and shoulder belt used
properly

Air bag: Deployed during initial
impact
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Occupants

1995 Ford Aerostar XL van Occupant 1 Occupant 2

Age/Sex: 13/Female Unknown/Male

Seated Position: Front left Front right

Seat Type: Unknown Unknown

Height: Unknown Unknown

Weight: Unknown Unknown

Occupation: NA Unknown

Pre-existing Medical
Condition:

None noted None noted

Alcohol/Drug Involvement: None NA

Driving Experience: Unknown–presumed to be
less than 1 year

NA

Body Posture: Unknown Unknown

Hand Position: Unknown Unknown

Foot Position: One foot on accelerator Unknown

Restraint Usage: Lap and shoulder belts used
per police

Lap and shoulder belts used per
police

Air bag: Deployed None available
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Injuries and Injury Mechanisms

2000 Ford Taurus

INJURY OIC CODE ICD-9 SOURCE

Driver: Shoulder contusion, left 790402.1,2 923.0 Seat belt

Chest contusion, left 490402.1,2 922.1 Seat belt

Abdomen contusion, center 590402.1,4 922.2 Seat belt

Strain, upper back, left side 640478.1,7 847.1 Inertial forces

1995 Ford Astro van

INJURY OIC CODE ICD-9 SOURCE

Driver: Police reported “A” type
injuries

RF Occupant: Police reported “A” type
injuries
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Figure 6.  Right steering
column shear capsule

Figure 7.  Left knee contact to left instrument
panel

Figure 8. Driver’s seated position

Occupant Kinematics

The restrained driver of the case vehicle was seated in a normal upright manner. 
He was wearing the available lap and shoulder belts.  The shoulder belt upper
anchorage adjustment was in the full up position.  The tilt steering wheel was
positioned in the center.  Both hands were on the steering wheel (10 and 2
o’clock positions).  The cloth-covered bucket seat was adjusted to be between
the rear most and middle track position.  The driver was wearing glasses at the
time of the crash.  The glasses had plastic lenses and metal frames.  At impact,
the steering wheel mounted air bag deployed and the driver’s seat belt
pretensioners fired.   The driver pitched forward and began loading the lap and
shoulder belts–causing the contusions to his shoulder, chest, and abdomen.  The
driver’s left knee contacted the lower instrument panel.  As the air bag
deployed, the driver loaded the air bag/steering wheel causing a small amount of
shear capsule separation on the right side.  The driver’s face contacted the air
bag and his glasses were knocked off and deformed.  The driver’s head
rebounded to some degree–causing the upper back strain.   
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C A S E  N U M B E R :  N o n eC A S E  N U M B E R :  N o n e

Comments:  v2 pu l l ing  out  f rom stop 

*  *  E N D  V E L  W /  A  R A T E ,  I  V E L ,  D I S T A N C E  *  **  *  E N D  V E L  W /  A  R A T E ,  I  V E L ,  D I S T A N C E  *  *

Ve  =   V i ²  + 2  × a  × D

Ve  =   0 .00²  + 2  × 4 .00  × 42 .00

Ve  =   0 .00  + 336 .00

Ve  =   336 .00

Ve  = 18 .33

Ve = End ing  Ve loc i ty  i n  FPS.

V i  = In it ia l  Ve loc ity in  FPS.

a  = Acce lerat ion  in  FPS².

D = The D istance in  Feet .

2  = A Constant .

I N P U T S :I N P U T S :

The In it ia l  Vel  in FPS is:  0 .00

The Acce lerat ion Rate is:  4 .00

The Distance in Feet is:  42 .00

R E S U L T S :R E S U L T S :

The End ing Ve l  in  FPS is :  18 .33

Printed: 08/02/00

AR 98 Pro fess iona l :  © 1994-99,  Ma ine  Computer  Group

Attachment 1.  Calculations
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Attachment 2.  EDR report
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