On-scene Invedtigetion / Vehicleto Vehicle
Dynamic Science, Inc. / Case Number: DS00-010
2000 Ford Taurus
Missouri
June, 2000



Thi s docunent is dissem nated under the sponsorship of the
Departnment of Transportation in the interest of information
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
requires that physical evidence such as skid marks, vehicul ar
damage 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: This Advanced Occupant Protection Systems (AOPS) case was
generated by DSl through existing insurance contacts. NHTSA was
notified of the case on August 9, 2000. DSl was assigned the case on
August 9,2000. Field work was completed on August 12, 2000.

Investigation Type: On-scene

Crash Location: Missouri

Crash Date: June, 2000

Notification Date: August 9, 2000

Field Work Completed: August 12, 2000

SUMMARY:

This two-vehicle crash occurred in Missouri in June, 2000 at 1010 hours. The crash took place on a
curved two-lane, one-way interstate ramp. It was raining at the time of the crash and the level asphat
roadway was wet. The posted speed limit is 89 knvh (55 mph).

The case vehicle, a 2000 Ford Taurus 4-door sedan driven by an unrestrained 67-year-old male(173
cm/68 in., 91 kg/200 |bs), was traveling eastbound
in the second lane from the right. Restraint use was r_’ —
based on alack of physical evidence showing usage |

_mﬁl -

and a“Not Engaged” indication from the Event Data
Recorder (EDR) report.

The other vehicle, 21985 Chevrolet C20 4 x 2 four-
door pickup truck driven by a 23-year-old male,
was traveling eastbound in the firgt lane from the right
a ahigher speed than the case vehicle. The front
right seat was occupied by 42-year-old female.

The Chevrolet C20 was pulling afour-whed, two-
axletraler.

Figure 1. Front view, case vehicle — barrier

Asthe Chevrolet was negotigting the curve, the impact

driver logt control and this vehicle crossed the lane

line and struck the right side (06RZES]) of the case

vehicle. Both driverslost control of their vehicles. The Chevrolet veered to the right and struck a
concrete barrier on the right sSide of the roadway. The Chevrolet then over-rode the barrier and came
to rest on top of it.

1See Attachment 1
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The case vehicle dso veered to theright
(possibly after over-correcting to the
left), crossed the adjacent lane, and also
gruck the concrete barrier with its front
end (12FDEW1). The case vehicle
sugtained alongitudind deltav of -19.2
km/h (-11.9 mph)2.  Maximum crush
was located at Cg and measured 17.5 cm
(6.9in.). The EDR reported a
longitudina cumulativedeltaV of -239  Figure 2. Left side vehicle, Vehicle 1— impact 3
km/h (-14.9 mph) at the 78 ms mark.

Both front air bags deployed at thistime.
According to the EDR, thiswas afirs sage
deployment. The case vehicle rotated clockwise
after gtriking the barrier and contacted the right Sde
of the other vehicle with its left Sde (09LDEW1).

The driver of the case vehicle sustained aminor
contusion to hislower abdomen. He was not
treated or trangported.  The driver and front right
occupant of the other vehicle did not report any
injuries.

Figure 3. Right side view, Vehicle 1

Both vehicles were towed from the scene dueto
damage.

The case vehicle was equipped with front left and front right frontal air bags and seet belt pretensioners
a the front left and front right seating positions.

The driver’sair bag was circular and measured 45 cm (17.7 in.) in diameter. It was equipped with two
tethers and two vent holes. There appeared to be eight horizontd folds and possbly five verticd folds.
There was black smudges on top left quadrant and an unknown yellow-colored transfer on the top right
quadrant. The module cover opened in an “H” configuration. There were no indications of any
damage to the cover.

2Cdculated using WinSmash barrier option and using averaged d0/d1 values from NCAP test.
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The front right occupant’s frontal ar bag was
rectangular and measured 58 cm (22.8)
laterdly. 1t was equipped with two vent
ports and did not have any tethers. On the
face of the air bag there was cover-related
scuffing. The single flgp module did not
sudtain any damage.

Both front seat positions were equipped with
seqt belt pretensioners. The pretensioner
barrels were checked and measured 11 cm
(4.31n.), indicating that they had not

deployed. Figure 4. Driver’'s seated position—shows left knee
contact

There was no steering column stroke and
the steering column breakaway coupling
wasintact. Therewas no intruson nor any
integrity loss.

The data from the RCM module was
downloaded on scene.

Figure 5. Overview of deployed air bags
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DETAILED INFORMATION

Vehicles

Case vehide
Description:

VIN:

Odometer:

Engine

Reported Defects:
Cargo:

Damage Description:

CDC:

DdtaV (Impact 2)*;

DS00-010

2000 Ford Taurus SE four-door
1FAFP56S4Y GXXXXXX

13,848 km (8,605 miles)
30L6

None

None

Moderate damage to front bumper. Light contact
to right rear Sde. Moderate contact damage aong
entire left Sde. Towed from the scene.

Impact 1: 06RZES1
Impact 2: 12FDEW1
Impact 3: 0OLDEW1

Totd 12.9 knmvh (8.0 mph)
Longitudind -12.8 km/h (-7.9 mph)
Latitudina 2.2 kmv/h (1.4 mph)
Energy 11,461 joules

(8,452 ft-1bs)

3EDR reported alongitudind cumulative ddtaV of -23.9 km/h (-14.9 mph) at the 78 ms mark.



Other vehide

Destription:

VIN:

Odometer:
Engine

Reported Defects:
Cargo:

Damage Description:

CDC:
DdtaV:

DS00-010

1985 GMC conventiona cab 4 x 2 four-door 3/4
ton pickup truck—pulling atrailer

1GTGC23W LFEXXXXXX
Unknown

74L V8

None

Unknown

Police indicate contact damage to the rear of the
right side, rear of the left Sde, and to the
undercarriage. Vehicle was towed from the scene.

Unknown

Total Unknown
Longitudind Unknown
Latitudina Unknown
Energy Unknown



Occupants

Case vehide
Age/Sex:
Seated Position:
Sesat Type:
Heaght:

Weight:
Occupation:

Pre-exigting Medicad Condition:

Alcohaol/Drug Involvement:
Driving Experience:

Body Posture:

Hand Position:

Foot Podition:

Redtraint Usage:
Air bag:

Occupant 1
67/Mde

Front left
Bucket—cloth covered
173cm (68in.)
91 kg (200 Ibs.)
Sdes

None reported
None

>20 years
Normd, upright

Both on geering whed. Left
higher then right whilein turn.

Right foot on accelerator, left
on floor prior to initid impact
None used

Deployed during second

impact (impact with bridge
rail)

DS00-010



Other vehide
Age/Sex:
Seated Position:
Sesat Type:
Heaght:

Weight:
Occupation:

Pre-exigting Medicad Condition:

Alcohaol/Drug Involvement:
Driving Experience:

Body Posture:

Hand Position:

Foot Position:

Redtraint Usage:

Occupant 1
23/Mde
Front left
Unknown
Unknown
Unknown
Unknown
None noted
None

<10 years
Unknown
Unknown
Unknown

Lap and shoulder, per police

DS00-010

Occupant 2
42/Femde
Front right
Unknown
Unknown
Unknown
Unknown
None noted
NA

NA
Unknown
Unknown
Unknown

Lap and shoulder, per police



Injuriesand Injury Mechanisms

Caz vehidle

Driver:

Other vehicle

Driver:

FR occupant:

INJURY

Contusion, lower abdomen

INJURY
Not injured
Not injured

OIC CODE

590402.1,4

OIC CODE

DS00-010

ICD-9 SOURCE
9222 Airbag
ICD-9 SOURCE
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Occupant Kinematics

The male driver (173 cm/68 in., 91 kg/200 |bs) of the case vehicle
was seated in normd, upright pogition. At the time of the
inspection, the seat was found to be located 29 cm rearward of the
A pillar. According to the EDR report, the driver seat track wasin
the forward positiort. The driver does not appear to have been
wearing the available lap and shoulder belt. There were indications
of usage, but nothing related to this crash. The EDR report
indicated that the driver seat buckle was not engaged. There was
negligible driver movement during the initid Sdeswiping type impact
on theright Sde of the vehicle. The driver seered to the left in
response to the impact, then steered sharply to theright ashe
overcorrected. Asthe case vehicle struck the barrier, the driver
pitched forward and engaged the deploying air bag with hischest == ___——
and lower abdomen. Thereisan indication that his left knee s e
contacted the lower instrument pandl. g

\ ot o
Figure 7. Left knee contact

Figure 8. Left knee contact

“The “forward” position reported by the RCM is not fully forward.
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Attachment 1. EDR report

2000 Taurus/Sable EDR Report - Summary Page

Investigation Data

[File Name: d=00-010.hex Flie Save Date: T4 2000
File Read-out Date; [ Heport Date: 14-Anig-F000
R port Wers lon: 1.3

EDR Control Module Data

[Ciata Valid ity Check: ‘alid |EDR Model Verslon: 141
Time From Side Safing Declsien to Left {Orver) Side Bag Deplayment: Hak Ca pleyved
Tima From Side Safing Decision to Right (Passen ger] Side Bag Deployment: Mot Ca ployed
[Fassenger Alrbag Switch Position During Event: A
|Dlagnastic Cades Active When Event Gcoumad: 0
Algorithm Times Acluslinilializr depeics cieeslraint sysbom sbaiie (ke ms
Timea From Algorithm Wakeup fo Pretensionar: i)
Tirme From Algor thm Wakeup o Flrst Stage - Unbeltad: T8
Time From Algerihm Wakeup io First Stage - Balted: ]
Time From Algorithm Wakeup o Second Stage: o

Restraint System Status

Dlver Beat Belt Buckle; Mot Engaged
Pazsenger Seat Belt Buckle: Mot Engaged
Driver Seat Track In Forward Posltlon: fos
Passengar Seat Weight Switch Position: M,

DS00-010

Deployment Initiation Attempt Times Driver

Passenger

Time Fram Algorthm Wakeup to Pretensioner Deployrent Attempt unoafed

Unbeted

Tima Fram Algorithm Wakeup ta First Stage Deplaymant Attampt: 7B

i

Time Fram Algerihm Wakeup to Second Stage Deployment Atempt Dispossl

Disposal

ates

. Reag-out gate ls satkay the PG irtarface toal

Features and data parameters which are rat available on the medule are marked "NIA"

CFC BED is a Butterworth 4-pole pheseleas digital fiter. (See S3AE 4211 Part 1 Appandix G dated March 1833
. Total and mexinoam Delta-V resulte are not avalable frem truncateddincomolete crash pulses.

. #&gorithm wakowa (0 ms) is not the first momant of vehiclea contact ar impact.

. Tha Exgal "&nalysie TeolPak' Add-in must be enabled for this spreadshest to aparate propartdy

o e s b
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2000 Taurus/Sable EDR Report - Charts
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