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DISCLAIMERS

This document is disseminated under the sponsorship of the Department of
Transportation in the interest of information exchange. The United States
Government assumes no responsibility 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
Adminigration.

The crash investigation process is an inexact science which requiresthat physica
evidence such as skid marks, vehicular damage measurements, and occupant
contact points be coupled with theinvestigator's expert knowledge and experience
of vehicle dynamics and occupant kinematicsin order to determine the pre-crash,
crash, and post-crash movements of involved vehicles and occupants.

Because each crash isaunique sequence of events, generdized conclusions cannot
be made concerning the crashworthiness performance of the involved vehicle(s)
or their sefety systems.
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BACKGROUND IN99-019

This casewas brought to the NHT SA sattention by areview of the 1998 Fatdity Anaysis Reporting
System (FARS) in February 1999. The crash involved a 1998 Ford Escort (case vehicle), a 1987 Ford
F350 pickup truck (vehicle #2) and a1998 Peterbilt truck-tractor towing asemi-trailer (vehicle#3). The
crash occurred in May, 1998 at 8:10 am. in Florida and was investigated by the applicable state police.
This case is of specid interest because the case vehicle was equipped with redesigned air bags that
deployed asaresult of the collision events and the case vehicle sfront right passenger [67-year-old, White
(unknown if Higpanic) femae) died due to complications resulting from the injuries she sustained. The
Police Crash Report was received in March 1999 and police photographs and the medica examiner’s
report of anoninvasve death examination werereceived in April 1999. Thisreport isbased on the Police
Crash Report, the death examination report, police on-scene photographs, occupant kinematic principles,
and this contractor’ s evaluation of the evidence.

CRASH CIRCUMSTANCES

The case vehicle (vehicle #1) wastraveling esst
in the eastbound lane of a two-lane undivided county
road, gpproaching afour-leg intersection and intending
to pass through the intersection and continue east.
Vehicle #2 was traveling south in the southbound lane
of atwo-lane undivided county road, gpproaching the
same intersection and intending to pass through the
intersection and continue south (Figure 1). Vehide#3 i
was headed north in the northbound lane of the same |Figure 1: Vehicle #2's southbound approach;
roadway as vehicle #2 and was stopped in the I\_lote: case vehicle entered intersection from
roadway approximately 20 meters (65 feet) south of right (case photo #05)
the intersection, waiting for traffic to clear to make a
U-turn. The intersection was controlled by stop Sgns
for east-west traffic with a flashing beacon over the
center of the intersection. The speed limit was 89
km.p.h. (55 m.p.h.) for both roadways. It was
daylight, the weather was clear, the traffic control
devices were functioning correctly and there were no
roadway defects. The case vehicle entered the
intersection without coming to a complete sop. The
driver of vehicle #2 observed the case vehicle pulling

into his path and brd(.ed with full |OCkFIp, Ieav!ng 10 FigureZ: Areaof ipact and caseicleatinal
meters (33 feet) of skid marks. There is no evidence rest (case photo #09)

that the driver of the case vehicle atempted any

avoidance action.

The crash occurred within the intersection. The front right area of vehicle #2 impacted the | eft front
area of the case vehicle, causing the case vehicle's driver and front right air bags to deploy. The case
vehide rotated clockwise and sustained aSide-dap impact between the left side of the case vehicleand the
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Crash Circumstances (Continued) IN99-019

right Sde of vehicle #2. The case vehicle did in a south-westerly direction and came to rest off of the
roadway at the south-west corner of the intersection headed northwest (Figure 2), having rotated
goproximately 230 degrees clockwise from its pre-impact heading. Vehicle #2 rotated a few degrees
counterclockwise, traveled approximately 24.7 meters (81 feet) in a south-southeasterly direction and the
front of vehicle #2 impacted the front of vehicle #3. Vehicle #2 came to rest heading south on the east
shoulder of the north-south roadway, lodged againgt vehicle #3. The crash severity for the case vehicle
was high (greater than 40 km.p.h [25 m.p.h]).

CASE VEHICLE

The case vehicdle was afront wheel drive 1998  [RESRES ST IN. ?"'““““‘“* "
Ford Escort LX five-passenger, four-door sedan -
(VIN: 1FAFP10P6WW------ ) equipped with a 2.0
liter 1-4 engine and a four-speed automatic
trangmission with floor-mounted selector lever. Four
whed anti-lock brakeswere an option for thisvehicle,
but it isnot known if the case vehicle was so equipped.
The case vehicle's wheelbase was 250 centimeters
(98.4 inches). The odometer reading is not known.
The case vehicle was towed due to disabling damage.

The case vehicle sustained heavy impact damage
on the left Sde, from the front corner to the leading
edge of front door (Figures 3 and 4). The left front
wheel and tire were tilted inward at the top and it
appeared that the axle/suspension was broken. The
headlight and grille assembly shattered and the bumper
cover was torn loose on the left. The front bumper’s
left corner was bent inward and rearward, the fender
was crushed laterdly into the engine compartment and
the left edge of the hood was crushed and folded.
There was direct contact to the left “A”-pillar above
the bdt line, with laterd movement of the upper “A”-
pillar and buckling of the windshidd heeder. The
windshidd glazing was fractured across the entire
width and the left front door window glazing was
shattered (kernalized). There was additiona minor
damage in the area of the left rear whed and at the left
rear corner, dueto the second (Sde-dap) impact. The
right dde of the case vehide was essentidly
undamaged (Figure 5). TheCDC for thefirst impact,
edimated fro_m pdlce on-scené photographs, is 10- Figure5: Right sideand front of case vehicle
LYAW-3, with principa direction of force (PDOF) (case photo #18)
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Case Vehicle (Continued) IN99-019

290 (-70) degrees. The WinSMASH reconstruction program was used to calculate deltav based on the
case vehicle and vehicle #2 CDCs. These CDC-only calculations provide aborderline reconstruction but
the results appear reasonable. The totdl, longitudind and lateral ddtaVsare, respectively: 38 km.p.h (24
m.p.h.), -13 km.p.h (-8 m.p.h.) and 36 km.p.h (22 m.p.h.).

CASE VEHICLE DRIVER

The case vehicle s driver [71-year-old made, race/ethnicity unknown, height and weight unknown]
was restrained by the available manua three-point lgp-and-shoulder safety belt system. He sustained
police-reported incapacitating injuries.

CASE VEHICLE FRONT RIGHT PASSENGER

The case vehicle' s front right passenger [67-year-old, White (unknown if Hispanic) femae, 155
centimeters, gpproximately 75 kilograms (61 inches, 165 pounds)] was restrained by the available manual
three-point |ap-and-shoulder safety belt system. Her seat adjustments and seated posture are not known.
She was hospitdized and died nine days|ater due to complications associated with injuries sustained in the
crash. Thefollowing discussion of the front right passenger’ sinjuriesis based on anon-invasive coroner’s
examination that includes a brief review of the course of hospitaization (hospital records were not

acquired).

The front right passenger was probably seeted in anorma driving posture, facing forward with her
back againg the seat back and her feet on the floor. The driver did not attempt any avoidance actions.
At the moment of impact, the front right passenger moved forward and to the | eft, toward the 290 degree
directionof principa force (PDOF). Sheencountered the deploying front right air bag, causing contusions
to her upper chest and breasts. Her right shoulder dipped out from under the shoulder portion of her lap-
and-shoulder safety belt system asthe case vehicle rotated counterclockwise, alowing her torso and head
to move further forward and leftward. Her waist loaded the lap portion of her safety belt causing
contusonsto her left abdomen and acontuson to her liver assheflexed over thelgp belt. Her left hipand
thighimpacted the center console, resulting in contusionsand abrasions. Theleft sde of her face and head
impacted the center of the instrument panel, causing lacerations of the externd ear, contusions on the left
sde of her face, amgjor laceration on theleft sde of her scalp and unspecified “internd head injuries’. She
subsequently developed a cerebrd infarct. She suffered gradud clinical deterioration leading to death on
the ninth day post-crash.

CASE VEHICLE FRONT RIGHT PASSENGER INJURIES

. . - NASS In- . Source
Injury Injury Description jury Code Injury Source Confi- Source of
Number (including Aspect) & AIS90 (Mechanism) dence Injury Data
1 |Interna head injuries, not further 115099.7 |Center instrument |Probable Coroner’s
specified unknown |panel Report




Case Vehicle Front Right Passenger I njuries (Continued) IN99-019

: . _ NASS In- . Source

Injury Injury Description iury Code Injury Source Confi- Source of

Number (including Aspect) & AlS 90 (Mechanism) dence Injury Data

2| Maor laceration over left parietal | 190604.2| Center instrument | Probable Coroner’s
region moderate] panel Report

3| Lacerationsto left external ear 290602.1] Center instrument | Probable Coroner’s
minor | panel Report

4| Contusions, left side of face 290402.1] Center instrument | Probable Coroner’s
minor | panel Report

5| Contusions, upper chest 490402.1] Air bag, front right| Probable Coroner’s
minor | passenger’s Report

6| Contusions, left abdomen 590402.1| Safety belt Probable Coroner’s
minor | webbing Report

7| Contusion to the liver, not further | 541810.2] Safety belt Probable Coroner’s
specified moderate] webbing Report

8| Contusions, left hip and thigh 890402.1] Center console Probable Coroner’s
minor Report

9| Abrasions, left hip and thigh 890202.1] Center console Probable Coroner’s

minor RQort

VEHICLE NUMBER 2

Vehicle #2 (Figures 6 and 7) is a rear whedl
drive 1987 Ford F350 Crew Cab (four-door) pickup s
truck (VIN: 2FTIW3510HC-----) equipped with a |
6.9 liter V-8 Diesdl engine. Vehicle #2 had tandem
rear whedls and a wheelbase of 428 centimeters ;
(1684 inches). The odometer reading is not known. Figur"eG: Front and nghtsndoeicl#z (case
Vehicle #2 was towed from the scene due to disabling photo #26)
damage. There were four adult male occupants in T, :
vehide #2. The driver sustained police-reported [
possible injuries and the three passengers al sustained
police-reported incapacitating injuries. The CDC for
vehide #2's firgt impact, estimated from police on-
scene and tow yard photographs, isO1-FZEW-3, with
principa direction of force (PDOF) 20 degrees. The
WInSMASH recongtruction program was used to
caculate Delta V based on the vehicle #2 and case
vehide CDCs. These CDC-only caculations provide :
a borderline recongtruction but the results appear | _ R —
reasonable. TheTotd, Longitudind, and Lateral Delta FI%,ZL?CTQE #Rg'?gi‘z,igiovf;gﬁ'e#z andfrontof
Vsare, respectively: 17 km.p.h (11 m.p.h.), -16 km.p.h (-10 m.p.h.) and -6 km.p.h (-4 m.p.h.).




VEHICLE NUMBER 3

Vehide#3 (Figure 7 above) was a 1998 Peterbilt model 379 cab-behind-engine 6 x 4 truck-tractor
(VIN: 1IXP5DB9X8WD------ ) that wastowing alivestock semi-trailer. Vehicle#3 wastowed from the
scene due to disabling damage. The driver (sole occupant) was not injured.



