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Compatibility Problem
Car – LTV fatalities appear to have 
leveled off just above 6,000 annually
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Compatibility Problem
US LTV sales have leveled off at just 
under 50%
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Aggressivity MetricAggressivity Metric

AggressivityAggressivity ==
Fatalities in Collision PartnerFatalities in Collision Partner
Number of Crashes of Subject VehicleNumber of Crashes of Subject Vehicle

Using:Using:
1995-2001 FARS for fatality counts
1995-2001 NASS GES number of crashes

2 vehicle crashes, both vehicles < 10,000 lbs GVW
Both vehicles must be model year 1990 or newer
Count only driver fatalities between 25 and 55 years old

Data set has increased by 71 percent since 2001 ESV Paper #249
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Aggressivity: Deaths in other 
Vehicle / 1000 Police-
For all crashes, there was little change, heavier 
vehicles tend to have higher aggressivity
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Aggressivity: Deaths in other 
Vehicle / 1000 Police –
For Frontal-Frontal crashes, the relative aggressivity of the large 
van and large pickup has reduced
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Integrated Project TeamsIntegrated Project Teams

• In September 2002, NHTSA formed four 
Integrated Project Teams (IPTs) to 
conduct an in-depth review of four priority 
areas
– Safety Belt Use
– Impaired Driving
– Rollover Mitigation
– Vehicle Compatibility

• Final Reports were released June 2003



Vehicle Compatibility IPT 
Initiatives
Vehicle Compatibility IPT 
Initiatives
• Vehicle Strategies

– Partner Protection
– Self Protection
– Lighting / Glare
– Reform CAFE

• Roadway Strategies
– Improve Structural Engagement with Roadside Hardware
– Increase Awareness

• Behavioral Strategies
– Consumer Information



Partner Protection 
Initiatives
Partner Protection 
Initiatives
• Comprehensive crash test program

– Evaluate safety performance of vehicles with 
comparable mass but different characteristics 
(AHOF, stiffness)

• Develop high resolution load cell 
barrier(s)
– Quantify compatibility metrics
– Evaluate deformable barrier face



Self Protection InitiativesSelf Protection Initiatives

• Pursue FMVSS 214 upgrade
– Greater head and chest protection

• Investigate AHOF partner protection 
requirement
– Revise static 214 to encourage protection within 

AHOF region



Vehicle to Vehicle Test 
Program
Vehicle to Vehicle Test 
Program
• Develop test matrix to support agency 

decision process

• Select representative test procedures
– Evaluate fleet crash data

• Select bullet vehicles from recent MY data
– Compare AHOF, Stiffness, Sales, NCAP, IIHS

• Select representative target vehicle
– Good performance in full frontal and offset barrier tests



V-to-V Testing GoalsV-to-V Testing Goals

• Test vehicles of similar mass and varying 
compatibility characteristics
– Include testing with 125 mm load cell barrier
– Same target vehicle for all V-to-V tests

• Evaluate if compatibility measures relate 
to improved partner protection

• 18 v-to-v tests
– 3 bullet vehicle pairs (SUV, pickup, mini van)
– 3 Test procedures

Front-Front collinear full overlap
Front-Front collinear 50% overlap
Front-Side FMVSS 214 configuration



Vehicle SelectionsVehicle Selections

• 2002 Ford Explorer and 2002 Chevrolet 
Trailblazer 

• 2002 Toyota Tundra and 2002 Dodge Ram 
1500

• 1999 Dodge Grand Caravan and 2001 
Chevrolet Venture

• Passenger Car for Target Vehicle
– 2004 Honda Accord, 4 door

Side curtains more representative of future vehicles



Test ScheduleTest Schedule

• Load cell barrier being assembled / 
tested
– Assembly and Evaluation underway

7 tests to be conducted, 6 bullet + target 
vehicle

– May or may not use TRL deformable face 
1000 mm height
Usage depends upon load cell evaluation

• V-to-V testing to begin soon
– complete by end of May



Objectives for UMTRI 
Report
Objectives for UMTRI 
Report
• Quantify compatibility in terms of 

fatalities per GES reported crashes

• Examine relationships between 
physical characteristics or test 
measures and vehicle compatibility
– Evaluate relative risk, or increase in struck car driver 

fatality risk



Data SourcesData Sources

• FARS 1991 through 1999
• GES 1991 through 1999

– Only states that report VINS

• NCAP results for AHOF
– Also center of gravity

• Stiffness
– Deflection based initial and dynamic measures
– not the “initial stiffness” used in Kahane report

• Peak power, barrier force*velocity
• Impulse on each barrier row



MethodologyMethodology

• Evaluated car-to-car crashes to establish 
baseline for LTV-to-car
– Struck driver fatality risk versus striking vehicle 

characteristics

• Speed limit, striking vehicle weight,  and 
declining age of striking driver
– Top 3 risk factors in order

• Subsequent analysis evaluated struck 
driver risk against striking vehicle 
characteristics
– SUV, vans, and pickup categories for striking vehicles



Fatality RisksFatality Risks
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Vehicle Characteristics and 
Risk
Vehicle Characteristics and 
Risk

Peak power-AHOF+AHOF+ 

Dynamic Stiff+

Peak power-

Van
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CG Height+
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Other ObservationsOther Observations

• The distribution of impulse on the four 
rows of sensors are related to the AHOF
– In general, the distribution of impulse over the upper 3 rows 

does not affect risk, but risk declines with increasing impulse 
on row 1

• More test data is needed to get better 
resolution on striking vehicle 
characteristics



NHTSA Research PlansNHTSA Research Plans

• Incorporate high resolution barrier in 
NCAP and compliance testing
– Upgrade test methods to improve ongoing data collection and 

fleet assessment

• Deformable face for rigid barrier testing
– Preliminary evaluations based on simulations

• Progressive deformable barrier (PDB) test 
procedure

• Long term research into moving 
deformable barrier (MDB) tests



Vehicle CompatibilityVehicle Compatibility

NHTSA is developing new test procedures to evaluate vehicle compatibility using 
the moving deformable barrier


