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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 case was generated by
DSl through exigting insurance contacts. NHTSA was notified of the
case on August 28, 2000. DSI was assigned the case on August 29,
2000 and an on-dite investigation was conducted. All field work was
completed on August 30, 2000.

Investigation Type: On-scene

Crash Location: Arkansas

Crash Date; June, 2000

Notification Date; August 28, 2000

Field Work Completed: August 30, 2000

SUMMARY:

This crash occurred in Arkansasin June,
2000 at 1520 hours. At the point of impact
the roadway is afour-leg intersection. The
northbound road is a one way, two lane,
undivided roadway that leads to a freeway
on-ramp. The northbound travel lanes are
asphdt surface that is straight with a+1.2%
grade. Northbound traffic is controlled by
standard stop signs. The eastbound roadway
isatwo way, two lane, divided roadway. The
eastbound travel lanes are asphalt surfaced
that are Sraight and leved. Eastbound trafficis
not controlled. The speed limit for both
directions of trave is 48 km/in (30 mph).

|1

Figure 1. Case vehicle’s approach to area of impact
(north).

There were no obstructions or roadway defects reported. The weather was dry and clear with an

ambient temperature was 90EF (32.2eC).
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The crash occurred in Arkansas in June,
2000 at 1520 hours. The case vehicleisa
2000 Ford Taurus SE 4-door that was
driven by arestrained 30-year-old mae (178 Ricd
cm/70iin., 82 kg/180 |bs). The front right =,
segt of the case vehicle was occupied by a
restrained 46-year-old female (168 cm/66
in., 91 kg/200 Ibs)). Restraint use was
determined by interviewee information,
information from the police report, and seat
latch usage shown in the Electronic Data
Recorder (EDR). There were no indications
of crash rdated usage found during the
vehicleingpection.  The case vehicle was Figure 2. Other vehicle’s approach to the area of impact
northbound in the far right lane approaching  (62sY-

the intersection and intending to cross through the intersection. The other vehicle is a 1998 Internationa
4700 4x2 80 van body truck that was driven by arestrained 24-year-old mae. The other vehicle was
traveling eastbound in the far right lane gpproaching the intersection and intending to cross through the
intersection.

The driver of the case vehicle sated to the police that he was unfamiliar with the area and did not see
the stop Sign. He "ran’ the stop sign and the front of the other vehicle struck the left front (10LY EW?2)
dde of the case vehicle. On impact, both frontd air bags in the case vehicle deployed. At impact the
case vehicle sustained atotal deltav of 15.3 kmv/in (9.5 mph), alongitudind ddtav of -5.2 km/in (-3.3
mph) and alatitudina ddtav of 14.4 kmvin (9.0 mph) as computed by WinSmash'. Thisis a borderline
recongtruction and the results appear low. The data from the Restraint Control Module (RCM) was
downloaded. The EDR report shows alongitudind cumulative detav of 14.3 km/h (-8.9 mph) at the
78 ms mark and alateral cumulative deltav of 21.7 km/h (13.5 mph) at the 78 ms mark.

After impact, the case vehicle rotated clockwise and there was a second impact between the case
vehicle and the other vehicle; the left rear C-pillar and backlight area of the case vehicle sde-dapped
the right Sde of the other vehicle,

! calculated with WinSmash 1.2.1, Barrier algorithm using stiffness and size values in NASS
Coding Manual.



After second impact, the case vehicle
rotated clockwise approximately 190
degrees and cameto final rest heading
south-west in the eastbound travel
lane of the south-east corner of the
intersection. The other vehicle rotated
dightly counterclockwise and came to
find rest heading east in the
westbound travel lane of the
north-east roadway, east of the
intersection.

The driver of the case vehicle
sugtained contusions to the left
shoulder and left chest. Thefront right
occupant sustained contusions to the
chest and at both knees. EMS were
notified at 1520 hours and arrived at
the scene at 1545 hours. The driver
and front right passenger of the case
vehicle were transported via ground
ambulance to amedicd facility for
treatment. Both occupants were
treated and then released.

The driver of the other vehicle did not
report any injuries to police.

The case vehicle sustained total

damage and was later declared atota
loss by the insurance company. The
other vehicle sustained damage
estimated repair costs at $10,000.00 by
the police. Both vehicles were towed
from the scene.

Figure 5. Exemplary 1 1998 International 4700 4x2 80 in steel
cab



Scene Diagram
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Figure 7. Scene diagram



DETAILED INFORMATION

Vehicles

Cese vehide
Description:

VIN:

Odometer:

Engine

Reported Defects:
Cargo:

Damage Description:

CDC:

DdtaV (Impact 1)%:

DS00016

2000 Ford Taurus SE 4-door
1IFAFPS3U4Y AXXXXXX
13,945 km (8,665 miles)
30L

None

None

Moderate side damage to left front fender from the
initid impact. The left axle was deformed. There
was damage to the C-pillar and the left rear from
the sde-dap impact.

Impact 1. 10LYEW2
Impact 2: 09LY GW?2

Totd 15.3 kmvh (9.5 mph)
Longitudina -5.2 km/h (-3.3 mph)
Latitudina 14.4 km/h (9.0 mph)
Energy 26,081 joules

(19,242 ft-Ihs)

Figure 8. Front, case vehicle

2Cdculated using WinSmash with the barrier option
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AOPS discussion

This vehicle was equipped with an advanced
occupant protection system. The system consists
of aRegtraint Control Module (RCM) dud stage
front air bags, seat belt pretensioners, sedt track
sensors, and sedt bt latch usage detectors. The
system is controlled by the RCM. The primary
function of the RCM isto control the deployment
of the occupant protection systems. The system
records longitudina and lateral acceleration. Data
related to the driver and passenger air bag
deployment include: 78 milliseconds of crash
pulse, deployment strategy of the dual-stage air Figure 9. Driver's air bag
bag system, seat belt latch use, pretensioner
operation, and driver seat track location.

The case vehicle sustained atotd deltav of 15.3
kmvin (9.5 mph), alongitudind ddtav of -5.2
kmvin (-3.3 mph) and alatitudina detav of 14.4
kmvin (9.0 mph) as computed by WinSmash. This
is a borderline recongtruction and the results

appear low. The EDR report shows alongitudina
cumulative ddtav of 14.3 kmv/h (-8.9 mph) at the
78 ms mark and alaterd cumulative ddtav of 21.7
km/h (13.5 mph) at the 78 ms mark. The EDR
report is included as an attachment to this report.

The EDR report further indicates that:

1. Thiswas afirst sage deployment.
Stage 2 was purged for disposal.

2. The driver's seat wasin the
forward postion.

3. The left front and right front seat
buckles were engaged.

4, The time from agorithm wake-up

to pretensioner was 0 milliseconds.

The pretensoners did not fire.

The time from agorithm wake-up to first stage - belted was 66 milliseconds.

6. The was a difference in 6 milliseconds between driver’ s time from agorithm wakeup to
firgt stge deployment attempt and the passenger’ stime. This seemsto be related to the
sensing of the driver’ s seet track being in the forward position. The inference would be

Figure 10. Front right passenger air bag

o
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that since the driver is presumed to be closer to the steering whed, it would be
necessary to deploy sooner.

The reason the pretensoners did not fire while the air bags did was put to Ford. Thelr responseisas
follows “The 2000MY Taurus pretensioner threshold is an independent cal culation from the airbag
threshold. While the pretensioner threshold is generdly smilar to the belted/driver seet forward airbag
threshold, and while in genera the pretensioners will deploy at the same time as the airbags or prior to
the airbags, it is possible for the air bags to deploy before the pretensioners or for the air bags to deploy
and not the pretensioners. Ford believesthat is what occurred in this case, given the 8.9 MPH ddtaV
would have resulted in a prediction very near the two thresholds (pretensioner deployment threshold
and air bag deployment threshold). If the impact had been more severe, both air bag and pretensioner
would likey have deployed. There is nothing in the file that suggests the system did not perform as
designed.”

The driver’ s air bag was circular and measured 44 cm (17.3in.) in diameter. 1t was equipped with two
tethers and two vent holes. There was grease/dirt on the face and back of the air bag. It appears that
this was not due to occupant contact. The module cover opened inan “H” configuration. There were
no indications of any damage to the cover or ar bag.

The front right passenger’ s air bag was rectangular and measured 44 cm (17.3 in) by 55 cm (21.7 in).
It was equipped with two vent ports and did not have any tethers. On the face and back of the
passenger’ s ar bag there was black smudging that was due to contact with the module cover. The
single flap module cover opened properly. There were no indications of damage to the front right
passenger’ s air bag or module cover.

As stated earlier, both front seat positions were equipped with seat belt pretensioners. The pretensioner
barrels were checked and measured 11 cm (4.3 in.), indicating that they had not deployed.

There was no steering column stroke and the steering column breskaway coupling was intact.



Other vehicle

Description:

VIN:

Odometer:
Engine

Reported Defects:
Cargo:

Damage Description:

TDC:
DdtaV:

DS00016

1998 International 4700 4x2 van body heavy
truck, 25,500 GVW

IHTSCABM8WHXXXXXX
Unknown

Navistar 446 CID diesdl
None noted

Unknown

Estimated by police at $10,000. Vehiclewas
disabled and was towed from the scene.
Unknown

Total NA

Longitudind NA

Latitudina NA

Energy NA

Additiona vehicle specifications provided by police:

Length 701 cm (276in.)
Width 244cm (961in.)
Height 373 cm (1471in.)



Occupants

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

Heaght:
Weight:
Occupation:

Pre-exigting Medicad Condition:

Alcohal/Drug Involvement:
Driving Experience:

Body Posture:

Hand Position:

Foot Podition:

Redtraint Usage:

Air bag:

Occupant 1
30/Mae
Front left

Fabric covered bucket—seat
adugted to between middle
and rear most track position

178 cm (70in.)
82 kg (180 Ibs)
Unknown
None noted
None
Unknown
Normd, upright

Both hands on steering whed,
unknown clock direction

Right foot on accelerator, left
on floor

Lap and shoulder belt
available and used.

Driver'sair bag avallable. Air
bag deployed.

DS00016

Occupant 2
46/Femde
Front right

Fabric covered bucket—seat
adusted to between middle and
rear most track position

168 cm (66 in.)
91 kg (200 lbs)
Unknown
None noted
None

NA

Normd, upright

Unknown

Both feeat on floor

Lap and shoulder belt available and
used.

Front right passenger’sair bag
avalable. Air bag deployed.

10



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:

24/Mde
Front left
Unknown
Unknown
Unknown
Truck driver
None noted
None
Unknown
Unknown
Unknown
Unknown

Redraint used. Type
unknown

DS00016

11



Injuriesand Injury Mechanisms

Vehidel

INJURY
Driver: Contusion, left shoulder

Contusion, left chest

RF Occupant: Contusion, right chest
Contusion, left knee

Contusion, right knee

OIC CODE
790402.1,2

490402.1,2

490402.1,1
890402.1,2

890402.1,1

DS00016

ICD-9 SOURCE

923.00 Door sde
panel

922,1 Steering
whed, ar bag

922.1 Seet belt

924.11  Ingtrument
pandl

924.11  Instrument
panel

12
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Occupant Kinematics

The driver of Vehicle 1 was seated in anormal, upright
pogition. He was wearing the available lap and shoulder belt.
Asthe case vehicle was broadsided by the other vehicle, the
driver of the case vehicle responded to the 290€ direction of
principa force by moving to the left and forward-striking the
door panel which caused the left shoulder contusion and
engaging the deploying air bag with the left Sde of his chest
which caused aminor contusion. As the case vehicle rotated
clockwise and sde-dapped the right Sde of the other vehicle
with its rear |eft Sde, the driver responded to 270€ direction of
principa force by moving to the left. There was no evidence of
loading on the steering column, there was no indication of shear
capsule movement.

The front right occupant was seated in anormd, upright
position. She was using the available lap and shoulder belt.
During the first impact—troadside of the case vehicle s left
front—the front right occupant responded to the 290€ direction
of principa force by moving laterdly to the left and

forward- oading her torso belt and causing the chest contusion
and then driking the lower instrument panel causing the bilaterd
knee contusions. The front right passenger’ s air bag deployed
and this occupant likely contacted it to some degree, though
there was no evidence of any specific contact. Asthe case
vehicle rotated clockwise and side-dapped the right side of the
other vehicle with its rear |eft Sde, the front right occupant
responded to 270k direction of principa force by moving to the
|€ft.

Figure 12. Front right occupant, knee contacts

13
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Attachment 1. EDR Reports

2000 Taurus/Sable EDR Report - Summary Page o

Investigation Data

: LE00-01E hax File Save Date: 01-Sep- 00
File Read-out Date: A Faport Dale: Di-Dhec- 2000

Raporl Version: 1.5 1

EDR Control Module Data
[Cata Validity Check: vald [EDR Madel Version: | EEE

Time From Side Saling Decision to Lefl (Driver) Side Bag Deployment:

Thme From Gige Saling Decision to Right (Pasoencger] Side Bag Deployment:
Passenger Alrbag Swikch Posilion During Event:
Dingnostic Codes Active Whin Event Docurred:

Algorithm Timas el indtiaton depands o restrEin SpElanm sl | balkoe) ms
Time From Algorithm Wakeup to Pretensioner: [
Time From Adgorithm Wakeup to First Stage - Unbelbed: [=[x]
Time From Algorithm Wakeup fo First Stage - Belled: EE
Time From Algarihm Wakeup 1o Second Stage: [

Restraint System Status
[Criver Seat Belt Buckie: [Eroaced

Enmgaged
Drivier Soat Track In Forward Peaition: Yes
Soeat Weight Swiltch Poaition: NLA

DEEluImenl Initiation .Attan'ﬂ:rt Times Diriwer Passenger

Thma Fradm orithm Wak to Protensioner Eu loymenl Attempl: it Degrioyed] hit Dlegrloyes]
T Fraim orithm Wakeup to First Stage Deployment Atlempl: B0 BE

Time From Algorithm Wakeup to Second Stage Deployrent Allempt: Tiapoe] Tiapoe]

Hotes

. Read-cul date s gat by the PC inlerface ool

. Features and data parametera which ane not avallable on the module are marked “RA"

CFG d0 is a Buterwaorth d-pole phaseess digital flter. (See SAE J211 Part 1 Appendi G dabed Manch 1885,
lotal and maximum Lela-y resulls are not availlable Trom runcatedincompliala arash pulses

Algonthm wakeup (D me) = nol he Arel moment of vehicke contact of impact,

The Excel “Analysis ToolPak” &dd-in musl be erabled for ths apreadshaat 1o operate properly.

CAcca|eraton data and plots are only vald for frontal impact event recordings

Pl e

EC Summary Resporl Pape 1
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2000 Taurus/Sable EDR Report - Charts
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