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BACKGROUND 

VC-COMPAT is an EC and DfT funded project under the 5th Framework Programme.  
The project comprises of 14 partners from 7 European Countries and began on 1 
March 2003 and was scheduled to last 3 years.  It was constructed to address the 
requirements in Key Action 2: SUSTAINABLE MOBILITY AND 
INTERMODALITY of Theme 3: ‘Competitive and Sustainable Growth’.  Following 
the introduction of the frontal and side impact Directives in October 1998, 
compatibility offers the next greatest potential benefit for improving car occupant 
safety and reducing road casualties. 
 
 
EXECUTIVE SUMMARY 
 
The aim of this DfT supported part of the ‘VC-COMPAT’ project, reported here, was 
to conduct structural analysis of truck/trailer with respect to geometry and underrun 
protection.  For car-to-truck impact the investigation produced a database of the main 
truck/trailer structures that are involved in front, rear and side collisions.  It also 
generated an inventory of current underrun devices.  In addition, an objective of the 
‘VC-COMPAT’ project was to determine a methodology for evaluating front and rear 
underrun devices without a car.  This included simulations to evaluate the effects of 
parameters such as impact speed and bumper height that were not considered in 
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component testing.  Numerical modelling and simulation approach was considered as 
an alternative to testing by the use of simplified means and methods in order to 
replace a typical car and a full truck/trailer in future assessments. 
 
The full scope of the VC-COMPAT project was to bring about improvement of 
vehicle crash compatibility through the development of crash test procedures”.  The 
project addressed two main compatibility issues; ‘Car-to-Car’ and ‘Car-to-Truck’.  
CIC was involved in the car-to-truck compatibility work.  The basis for the car-to-
truck compatibility consortium was EEVC WG14 relating to the energy absorbing 
front underrun protection of trucks.  This organisation included government and 
private research laboratories, an association of insurance companies and universities. 
 
Collisions between passenger vehicles, as well as crashes of passenger cars with 
heavy trucks were the focus of research for development and validation of crash 
compatibility testing procedures.  Compatibility between vehicles will directly 
improve the safety of the occupants.  The European Community will benefit from this 
industry-wide common research through the decrease in severity of occupant injuries 
and social suffering which occur as a result of car-to-car and car-to-truck accidents. 
 
The DfT supported ‘VC-COMPAT’ Project started March 1st, 2003 and completed in 
October 2006.  It was split up in two sections.  .  These two sections were a car-to-car 
part and a car-to-truck part.  Both parts followed separate research trajectories 
however, with extensive information exchange.  Activities included structural 
analyses of a selected car fleet and truck/trailer fleet, the later being supported by the 
DfT as reported here, and accident and cost-benefit analyses.  The project, crash 
testing and mathematical modelling will ultimately be used to evaluate test procedures 
and to determine a relationship between vehicle damage and injury mechanisms.  The 
aim of the project was also to develop a suite of test procedures to assess a passenger 
vehicle’s frontal impact compatibility and to develop a test procedure to assess truck 
energy absorbing front underrun protection (FUP) guards. 
 

The main objectives of the DfT funded aspect of the ‘VC-COMPAT’ project was the 
following:- 

·  Conduct analysis of truck and trailers. 

·  Create a database of Heavy Goods Vehicles (HGV’s). 

·  Provide a report on current underrun devices. 

·  Consider the use of numerical modelling as an alternative to car-truck front 
underrun testing. 

 
The aim of the structural analysis was to provide relevant geometric information that 
could be used in the main ‘VC-COMPAT’ project for a subsequent cost-benefit 
analysis, and also to provide information for defining tests and the modelling of 
trucks/trailers in numerical simulations.  The geometrical dimension data gathered by 
this study related to the front, rear and side regions of heavy goods vehicles. 
 
Based on the collated geometrical information, a database of HGV geometries was 
created.  This database consisted mainly of dimensions related to the main 
truck/trailer structures that are involved in front, rear and side collisions.  In order for 



truck/trailer manufacturers to collect the data, a protocol document was created, 
which included a description of each parameter and diagrams of the dimensions 
required.  The database included information such as manufacturer’s name and model, 
vehicle types such as rigid or semi-trailer and also some information on EU sales 
figures for each range. 
 
A detailed report on the current underrun devices was produced.  It contained analyses 
of underrun devices, as demanded by regulations, described in the literature or 
currently used in today’s truck/trailers.  The advantages and disadvantages were 
collated, as well as their experimental behaviour and the way they have been or can be 
modelled in numerical simulations.  Energy absorption capabilities of these structures 
were also documented, where applicable.  Front and rear underrun protection devices 
included both rigid and energy absorbing types  
 
Also reported was the determination of a methodology for evaluating the potential 
contribution of modelling approach as an alternative to testing for assessing 
compatibility.  It contained the outcome of the numerical simulations carried out by 
two participants within the ‘VC-COMPAT’ project and reported by CIC.  These 
simulations evaluated the effects of parameters such as impact speed, movement of 
vehicles, impact angle and bumper height that were not included in the main ‘VC-
COMPAT’ test programme. 

 

OUTPUTS 

CIC outputs have already included the following:- 

·  A truck geometrical/structural database. 

·  A report defining state of the art of present truck underrun devices. 

·  A joint consortium paper. 
 



 
Front View of HGV Front Region 

 
 
 

 



 

Sample of Truck Database Fields Defining HGV Regions 
 

 
 

VC-Compat - Volvo Front Underrun Protection System (FUPS) Test – Published 
Paper, Courtesy of TNO 

 

 
 

VC-Compat - Brazilian Rear Underrun Protection System (RUPS) – Source: 
Published Paper 

 
Ras Hashemi 
Senior Project Engineer 
Cranfield Impact Centre 
Tel: +44 (0) 1234 754107 
Fax: +44 (0) 1234 751671 
Email: s.m.r.hashemi@cranfield.ac.uk 


