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Investigative Party

— Michelin North America, Inc.
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. On-Scene Staff

‘_;; “/~ Robert Accetta Highway Factors/ Evidence

4 Michee Beckjord Survival Factors

-/ Dennis Collins Human Performance

':ﬂf: _ Paula Sind-Prunier Human Performance

i - Peter Kotowski Motor Carrier Factors
ChrisVoeglie Vehicle Factors

g, Mark Bagnard Evidence Documentation

Kenneth Suydam Investigator-in-Charge




= Research and Engineering

= Simulation Staff

=0 Shanelack Vehicle Dynamics
i Simulation

N Larry Jackson Vehicle Dynamics

. 14 Simulation

oL Kristin Poland Occupant Kinematics
i Simulation




Report Development Staff

Mary Ann Ferencz
Christy Spangler
Gina John

Ed Pacchetti

Jennifer Bishop

Editor
Graphics
Graphics

Safety
Recommendations

Project Manager



15-Passenger Van |Issues

e Rollover

« Occupant protection

e Tirecondition

* |nspection and maintenance
e Vehicle handling

e Vehicle classification




Henrletta Vehicle
Simulations
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= Purpose of Simulations
ofe =\,
N

== . To gain better understanding of driver's
s actions prior to leaving road

. * Toobtain crash pulse estimates for use
ol in occupant kinematics study
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g Summary
=y
b

- ¢ Thevan wasinitialy traveling about 67/
g mph
oy e Thedriver steered right and then | eft
T before leaving the roadway

:  Thevan rolled two or more times
b« before coming to rest

:




Handling

* Rear tirefallure changes vehicle
handling

e Short time to adjust to these handling
changes
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et Pupil transportation

g * Propensity to rollover

Bap. » Occupant protection

B e Tire condition

* |nspection and maintenance

e Vehicle handling
* Vehicle classification
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Pupil Transportation

Use of Nonconforming Vehicles for
Pupil Transportation

15-passenger vans not built to same
occupant protection standards as school
buses

Pupils should be transported in vehicles
built to school bus standards

NHTSA prohibits sale of new vansto
schools
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%f—‘-.- 15-Passenger Van Rollovers

R
= — + Accidents continue to occur

g  Morelikely toroll over when loaded
* Rollover rating system

%« Electronic stability control

e Congressional action




Ford 15-Passenger Van
Warnings
o Safety advice card
* Rollover warning label

"2 WARNING: HIGHER ROLLOVER RISK

Avoid Abrupt Maneuvers
and Excessive Speed.

Always Buckle Up.

See Owner's Manual
For Further Information.




| Ssues

e Occupant protection

e Tire condition and vehicle inspection
and maintenance

e Driver training
e Vehicle classification




Occupant Protection
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Survival Factors Issue Areas

Occupant protection for 15-passenger vans

Center position seat belt requirements and
belt accessibility
Occupant ssmulations

» Ejections

» Restraint usage

4™ row lap belt assemblies design
Roof crush and loss of survivable space
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Henrletta — Passenger
Seating and Restraints

* Driver lap/shoulder belted
e Front seat passenger
ap/shoulder belted
e 10 passengersin rear

> 1 lap belted

» All others unrestrained




Henrietta - Passenger Injuries
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/Driver sustained fatal injuries

Three g ected passengers - fatal injuries
~Jnrestrained passengers - serious injuries
L ap- belted passenger right arm fracture

‘F’




Randleman — Passenger
Seating and Restraints

+ Driver lap/shoulder belted

e Front seat passenger
ap/shoulder belted;
shoulder belt behind back

e 12 unrestrained
passengersin rear
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i Randleman - Passenger Injuries

ff::- Driver - serious injuries
» Front passenger - minor injuries
¥+ Four passengers g ected - one fatally injured

#ﬂ' Eight passengers not gjected - minor
injuries




Serious and Fatal Injury
Causation

e | ack of restraint use

e Impact with nonprotected interior surfaces
e Ejection

* Intrusion into the passenger compartment
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5_1 * Impact forces from rollover
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g =- Occupant Protection

F‘-:._E:TT"“. .

A=+ Most frequent contact point in rollover is
3-: roof, pillars, rails, and headers

s/ * Current FMVSS 201 reguires occupant
&l 3

e protection of these areas in passenger

& cars, trucks, and multi-purpose vehicles

ik » 15-passenger vans exempt from FMV SS
_ 201, Part 6

-



Center Position Seat Belts and

Center seat positions only equipped with lap

belts

» Lap belts can increase the risk of abdominal,

Belt Accessibility

spinal, and head injury

» Center seat occupants should recelve same
level of protection as other occupants with

lap/shoulder belts
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Center Position Seat Belts and
Belt Accessibility

Seat belt accessibility was limited in
Randleman accident van
» Five seats without accessible belts

» Four occupied by children under 16 years of
age
» Required by North Carolinalaw to be belted
* Three of these children were g ected
* One gected child wasfatally injured



T=3.0 seconds
420 degrees Roll
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640 degrees Roll

T=2.0 seconds
380 degrees Roll

T=0.8 seconds
110 degrees Roll
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T=0.0 seconds
13 degrees Roll

Occupant Simulations



-Occupant Simulations — Set-up

E&_i Devel oped based on the crash pulse from the
1= vehicle dynamics simulation
_'__. ; | Occupant Simulation
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= ~Occupant Simulations — Set-up

Assumed upright initial seating position



Occupant Simulations — Set-up

» All occupants unrestrained except occupant in
seat 11 who was simulated with alap belt

-; ..» Driver and front seat passenger not simulated
2
‘%'r * Representative of the occupant dynamics

but does not show the actual accident; valid
for comparisons
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5“ e Basaline condition:
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ff_ Simulations
:I_"L'-_“_‘l.

=+ Basdline condition: simulation of full

= overturn sequence
=</« Lap-belted condition: simulation of first

W overturn only

" + Lap/shoulder-belted condition: simulation

E,_’-.._ of first overturn only

:
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1=5.0 sec
640-degr

Directionhof

1=0.0 seconds T=0.8 seconds
1 3-degree ol 110-degree roll

¢ T=3.0 seconds ™
1=2.0 seconds 420-degree roll

380-degree 1ol
T=0.4 seconds ¥

-degree roll
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Occupant Si mulat}*-ons

* Inset of vehicle dynamies
e Shown at 1/3 speed



Partial and full
gection
predicted by
ssmulation




! L ap/Shoulder
L : :
- T\ Belted Simulation
-/ gl gl gl v
. P \ » Reduced lateral mation
. | * NoO gection
* No injuriesto head, neck,
and chest
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Occupant Simulation
Summary

Injuries resulted from interior contacts

Ejection seen In accident restraint
condition

Ejection not seen during restrained
conditions

No resulting injuries during first
overturn sequence in the lap/shoul der-
belted condition



Design of the 4" Row L ap Belt
Assemblies

Lap belt

assemblies

could be used

IN @ manner not
~~ conforming to

~  ~FMVSS 209

Design could

INncrease the risk

_ of Injury to

A%A passengers




Roof Crush and

A

5. Lossof Survivable Space
= * Roof crush

“we .~ contributed to severity
of the driver’ sinjuries _

e Roof crushed to top of
driver’ s seatback =

e+ |n other areas. 4-6
Inches above

i3 seatback

"« Significant loss of
e Survivable space
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Roof Crush and
Loss of Survivable Space

FMVSS 216 o
requirements for roof i |
crush resistance :{. 4
Standard appliesto « =« L
passenger carsand i
multi-purpose
vehicles
15-passenger vansin
higher percentage of
rollover accidents

T
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Occupant Protection Summary

__* Occupant protection needs

Improvement in 15-passenger vans

e 15-passenger vans are used in a manner
similar to passenger cars but with
lower requirements for safety

¢ Systems approach to occupant
protection: lap/shoulder belts, seats,
Interior structures, and roof strength



Eﬁ% Tire Condition and
"= VenicleInspection and
M aintenance










Tire Degradation

e 50f 8tiresdegraded
» Weather checking
» Underinflated operation
» Use of improper load rating

e Cause of degradation
» Age
» |Infrequent use
» Poor maintenance


















Church Vehicle Ma ntenance
and | nspection

» NoO pretrip inspection required
» NO routine maintenance or inspection
programs

i » Annual State inspections

%
¥ ]
ﬁ" » Exempt from FMCSR
li.f:_
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State Vehicle Inspections

e Both vehicles recently inspected

e Texas, Virginia, and AAMVA do not
address.
» EXcessivetire cracking
» Weather checking — dry rot
» Deterioration
» Use of improper load rated tires

e Texasand Virginia: no tire inflation
pressure Inspection



Tire Inflation Pressures

e Rear tires underinflated

e Causes of underinflation
» Pressure differential
» High pressures
» Tire gauge limitations
» Lack of inspection
» Sedentary vehicles
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a8 Effects of Underinflation
= . Shorter life

;  Elevated operating temperatures
:;r o Load capacity reduced

. * Handling characteristics

B
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Tire Inflation Monitoring
Systems

Current detection threshold reguirement
of 25 or 30 percent below
recommended pressure

Warning range below 56 — 60 ps
Accident tire pressures 58 — 60 ps

Accident tire pressures would be
undetected



Driver Training
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N Henrietta Driver

= « Vdid Texasdriverslicense
e Familiar with van
* No evidence of specialized training

* No evidence of an emergency situation
while driving the van




Randleman Driver

o Valid Virginiadriver'slicense
e Familiar with van
* No specialized training




-
N Driver Actions

e« Both driverstried to correct vehicle
g rotation by steering and possibly

= braking
:;’ e Natural reactions when driver begins to
net lose control of vehicle
B
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Driver Actions, continued

Vehicle dynamics of |oaded 15-passenger
van differ from passenger vehicle
Guidance

» Remove foot from accelerator

» Gently brake

» Avoid abrupt steering

Driver input magnified, leading to further
Instability

In testing, trained driver could not
maintain lane









Traning

e NHTSA advisory

e VVan owners not aware of NHTSA'’s
advisory

e “Coaching the Van Driver”
» Advantages of training
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v Driver's Licenses
2

P

— e Driver’'slicense classes and/or
o endorsements

# o Specialized training and testing




Vehicle Classification




% Variationsin Classifications
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e |ssues
» Occupant protection
» Vehicle inspection and pretrip
» Driver training and licensing

e U.S. DOT classifications
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==~ Federal Motor Vehicle Safety

: Standards

5:]' « NHTSA

"'"  Definesa 12— 15 passenger van as a
- bus

Il " . Excludes 12 —15 passenger vans from
b FMV SS for passenger cars

:
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Federal Motor Carrier Safety
Regulations (FM CSR)

« FMCSA

e Passenger vehicles are commercial
vehicles when

» Transport more than 8 passengers for
compensation

» Carry more than 15 passengers
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Federal Motor Carrier Safety
Regulations

e 12- and 15-passenger van used as
commercia vehicle must:

» File Motor Carrier |dentification Report
» Mark the vehicle with U.S. DOT number
» Maintain accident register

« Commercia driver’slicense only

required if designed to carry 16 or more
passengers
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%f—‘-.- 12- and 15-Passenger Vans

R
= « Do not meet safety standards of

g passenger cars
**_ + Sometimes considered buses

e 77?7 Passenger vehicle or commercial
vehicle
- e Consumer knowledge
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B Variationsin Classifications
-_—

3

e No pretrip inspections
* No special driver licensing
regquirements

_g /o | esser occupant protection standards
tap
- o Adversely affects safety and operation

5
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