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Publishable summary 
On May 7th 2008, the second workshop by APROSYS SP2 was held at the facilities of DEKRA in 
Neumünster. A total of twelve presentations were given at the workshop, summarizing the work of 
the subproject on work package 2.1 related to the so-called “Aggressivity Index” and potential 
concepts for enhanced vulnerable road user protection. 
 
Three demonstrators were installed at the DEKRA facilities and presented in front of the 
audience. The “nose cone” concept was fitted to an HGV (heavy goods vehicle: a vehicle with a 
gross vehicle weight >7.5 tons) and demonstrated its performance in relation to the impact 
kinematics in front of the audience. Attendees were also able to experience for themselves the 
limited field of vision around the truck in another demonstrator. The third demonstrator showed a 
component-test that is proposed for use in evaluating one of the three sub-indexes of the 
aggressivity index. 
 
Two external lecturers reported on the lessons learnt from introducing pedestrian safety to 
passenger cars (and what could be made better in trucks), and on their experience representing 
vulnerable road-user-organisations and their needs on a European level.  
 
The final discussion with representatives from industry and politics showed the way forward in 
SP2: The further work should focus on the integration of advantages related to the nose-cone 
such as improved partner protection, improved fuel efficiency and an improved driving 
environment for the driver. It was also highlighted, that politics have to provide appropriate 
boundary conditions for improved partner protection, which are likely to be incompatible with the 
current mass / length requirements. 
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1 Goal 
Partner Protection is a key issue in current vehicle safety developments. A lot of effort is put into 
enhanced vulnerable road user protection of passenger cars and improved compatibility. It 
therefore seems logical to extend this philosophy to heavy goods vehicles and introduce a test 
suite to address vulnerable road user protection for these vehicles. 
The goal of the workshop is to present selected components of the work performed by APROSYS 
WP2.1 to interested parties and stakeholders and receive feedback from industry.  
One full scale pedestrian impact test (performed live at the workshop) and a component test 
(performed live at the workshop) were chosen by APROSYS SP2 in order to highlight potential 
improvements to the safety of vulnerable road users. 
Together with the participants of the workshop a vision should be defined, how the design of 
heavy goods vehicles will/has to change under the paradigm of enhanced partner protection. 
The workshop proceedings are intended to summarize the presentations and the discussions for 
those interested parties which were not able to attend. 
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2 Review of previous workshop 
In March 2005, a workshop on Heavy Goods Vehicle Accidents focusing on enhanced protection 
to vulnerable road users, organised by the Integrated Project on Advanced Protective Systems 
(APROSYS) gave valuable input to further the project SP2.  The workshop pointed out the status-
quo of current heavy goods vehicle design with respect to structural properties. An overview on 
the regulations that apply to partner-protection was given. Injuries to vulnerable road users 
involved in an accident with a heavy goods vehicle were quantified and differences to injury 
patterns of vulnerable road users hit by a passenger car were highlighted. 
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3 Letter of Invitation 
 
Invitation to Workshop on “Vulnerable Road User Pro tection for Heavy Goods Vehicles – 
Evaluation and Concepts for Enhanced Protection”, 7 th May 2008, DEKRA, Neumünster 
 
The consortium of APROSYS sub project 2 "Heavy Vehicle Accidents" has the pleasure to invite 
you to their second workshop: "Vulnerable Road User Protection for Heavy Goods Vehicles – 
Evaluation and Concepts for Enhanced Protection". 
 
Within the framework of the EC funded APROSYS Integrated Project, sub project 2 developed a 
set of evaluation principles (denoted as “Aggressivity Index”) assessing the protection of 
vulnerable road users. The Aggressivity Index combines the evaluation of passive safety (injury 
risk due to primary impact and the risk for run-over) as well as active safety features (assessing 
the visibility around the cabin – with focus on direct view). Additionally, concepts for enhanced 
vulnerable road user protection were developed and analysed by numerical simulation and 
experimental testing. 
 
One of the aims of the workshop is for the SP2 consortium to give you an overview of the entire 
sub project –with emphasis to the Aggressivity Index and concepts for enhanced protection. In 
addition, the consortium would like to discuss, with a range of stakeholders, how the results of the 
project can be used best in the future. 
 
The morning session will focus on the components of the Aggressivity Index and on concepts 
addressing it. In the afternoon session, you will have the opportunity to attend a pedestrian 
impact test, in which a new design concept, aiming to improve the impact and post-impact 
kinematics of the pedestrian, will be demonstrated. A component test of a truck cabin will also be 
performed to demonstrate the practical application of the Aggressivity Index. 
 
The workshop will take place between 10:00 and 17:00 on Wednesday, 7th May. The workshop 
is held at the location of APROSYS SP2 partner DEKRA in Neumünster, Germany. If you are 
interested in attend the workshop, please register by e-mail to workshopSP2@tugraz.at before 
25th April. In your message, please include your name, affiliation, postal address and indicate if 
you are interested in the shuttle transfer from the hotel to DEKRA. 
 
We have reserved rooms in the following hotel until April 15th: 
Hotel Prisma, +49 (0)4321 904-0, info@hotel-prisma.bestwestern.de 
 
Please refer to "APROSYS "! 
A shuttle bus service will be organised on Wednesday to and from the recommended hotel.  
 
We look forward to meeting you in Neumünster. 
 
Dr. Jürgen Gugler, leader of APROSYS sub project 2 
On behalf of the APROSYS SP2 consortium 
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4 Programme and Agenda 
TIME TOPIC SPEAKER CONTENT 
Morning Session; Chairman: C. Chirwa (Wednesday, 7 th May 2008) 
09:00-10:00 Registration 
10:00-10:10 Welcome F. Leimbach Introduction to the final agenda. 

Introduction to DEKRA and its 
facilities. 

10:10-10:20 Introduction J. Gugler / M. 
van Schijndel de 
Nooij 

APROSYS in general; Overview SP2; 
Introduction to major achievements; 
Introduction to the concept of an 
Agressivity Index  

10:20-10:40 Accidentology T. Smith Presentation of accident statistics 
highlighting the main accident 
scenarios and potential 
countermeasures. 

10:40-11:00 Injury Mechanisms J. Bende Injuries and injury patterns according 
to the analysis of the in-depth case 
collection 

11:00-11:05 Questions from Audience 
11:05-11:20 Coffee-Break 
11:20- Agressivity Index – 

Structural 
J. Barrios Presentation on the “Structural” 

component of the Agressivity Index. 
Dynamic headform testing 

- 12:00 Concept II: EA Bar F. Feist, M. 
Avalle, R. 
Puppini 

Show the evolution of the EA front, the 
air-filled tubes by CRF and finally the 
demonstrator by experimental and 
numerical simulation. 

12:00-12:20 Agressivity Index – 
Active 

W. Niewöhner Presentation of work performed to 
develop the “Active” component of the 
Agressivity Index 

12:20- Agressivity Index – Run 
Over 

M. Hamacher Presentation of the “Run-over” 
component of the Agressivity Index 

-13:00 Concept I: Nose Cone S. Fassbender Summary of brainstorming, transition 
between AI-Run Over and Nose Cone 
concept. Introduction to the full-scale 
test performed after lunch. 

13:00-13:10 Drafting a future design S. Fassbender Design studies by industrial designers: 
implementation of nose cone and other 
concepts 

13:10-13:15 Questions from Audience 
13:15-14:00 Lunch 
Early Afternoon Session; Chairman: T. Smith 
14:00-14:15 Demonstration J. Ebner Testing of HGV-Cabin with EEVC WG 

17 Head Impactor  
14:15-14:40 Demonstration W. Niewöhner Testing of Concept I – Full-Scale 

versus simple “human-like” body  
14:40-15:20 Coffee Break with 

Exhibition  
Representative 
of DEKRA  

Demonstration of HGV w.r.t. visibility 
and the active component of the AI.  

Press-/Media-Session (for Media and WP representati ves); Chairman: W. Niewöhner 
With translator (English-German)  
14:40-15:20 Questions by the media   
Late Afternoon Session;  Chairman: K. Hermann 
15:20-15:40 What can be learnt from 

the introduction of 
pedestrian protection in 
passenger cars 
 

C. Arregui-
Dalmases 

Lessons learnt from introducing 
pedestrian safety to passenger cars; 
limitations of HIC; required extensions 
to cover brain/neural-injuries; 
literature-review of injury mechanisms 
of HGV-VRU accidents 

15:40-16:00 Presentation by the B. Ensink Point of view of the cyclist organisation 
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European Cyclist 
Federation 

16:10-16:50 Discussion All Discussion with industry and 
stakeholders on limitations, 
drawbacks, opportunities, challenges 
and solutions of/for enhanced 
vulnerable road user protection, how to 
implement HVAI (regulatory, 
consumerism) 

16:50-17:00 Outlook  J. Gugler Way forward in WP 2.1 and brief 
presentation/invitation of/to the WP 2.2 
workshop at IDIADA and Final event in 
Amsterdam 

17:00-18:00 Drinks and open discussion 
 

 
Figure 1: Audience listening to Introdcution by F. Leimbach [DEKRA] 
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5 Participants 
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6 Overview of Presentations / Abstracts 
The presentations are publicly available as PDF documents (www.vsi.tugraz.at/workshopsp2). 
Here, only the one slide of each presentation and a short abstract is given. Videos, photos and 
presentations of the workshop were put on the institute’s webserver (www.vsi.tugraz.at -> 
“Download” -> “Workshops”) and can be downloaded from there. 

6.1 Welcome by DEKRA  
(Frank Leimbach,Head of DEKRA Technology Centre, DE KRA, 
Germany)  

Mr. Frank Leimbach welcomed the participants and gave a short introduction in DEKRA’s 
facilities, emphasizing DEKRAs new test ground in Lausitz. He stressed that events like the 
APROSYS workshop are also welcome there. Lausitz offers a wide range of test facilities, 
including a high-speed test track. 
 

6.2 Welcome by TNO 
(Margriet van Schijdel-de Nooij, APROSYS IP Manager , TNO Science 
and Industry, Netherlands)  

 
World-wide, vehicle safety experts agree that significant further reductions in fatalities and injury 
numbers could be achieved by deploying appropriate passive safety strategies. The APROSYS 
Integrated Project (IP) in the European research framework 6 answers to this by development 
and introduction of critical technologies that improve passive safety for all European road users 
for priority accident types and levels of crash severity. The field of passive safety concerns in 
particular human injury biomechanics, vehicle crashworthiness and protection systems. 
APROSYS is mobilising and integrating the European scientific & technological expertise for the 
development of new technologies for the protection of road users in all relevant accident 
conditions. Furthermore, this IP aims to increase the level of competitiveness of the European 
industry by developing new safety technologies [1].  
The consortium consists of about 50 partners, among them top vehicles manufacturers, suppliers 
and other industries, universities, research institutes and representative organisations from 12 EU 
member states, including some of the newly joined member states [1]. 
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6.3 Welcome by TUG 
(Jürgen Gugler, APROSYS SP2 Leader, TUG, Graz, Aust ria) 

 
APROSYS SP2, led by Jürgen Gugler, has two legs: Workpackage 2.1 is investigating accidents 
between vulnerable road users and heavy goods vehicles. Beside of proposing and evaluating 
new technical concepts for improved vulnerable road user protection, the workpackage 
developed a so-called “Aggressivity Index”. The index assesses three aspects of vulnerable road 
user protection (run-over AI, active AI, structural AI) on a scale from 0 to 10. The index allows the 
comparison of heavy goods vehicles with respect to vulnerable road user protection and is 
intended to promote enhanced VRU protection. 
The second workpackage 2.2 is focusing on HGV side-underrun protection systems. A workshop 
dedicated to the work of WP2.2 will take place in autumn in Spain at the facilities of IDIADA. 
The APROSYS final event, where all sub-projects are going to present their work, will be held at 
the Amsterdam “Passenger Terminal” on 17th and 18th February. 
 

6.4 Accidentology 
(Tanya Smith, TRL, Crowthorne, UK) 

 
 

Based on different national databases (national stats as well as accident collections/studies) from 
Great Britain, Germany and Austria, Smith concluded that accidents between HGV and VRU are 
relatively infrequent compared to accidents involving other types of vehicle. However, the HGV-
VRU accidents are highly threatening and lead to 3-4% of road fatalities. With respect to societal 
costs of killed and seriously injured casualties, HGV-VRU accidents are fourth (in the ranking of 
casualty groups in UK), leading to costs of 184M€ per year compared  to car occupants injured in 
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head-on collisions with HGVs (170M€ per year ) for which front underrun protection has been 
introduced. 
In more than 50% of the (pedestrian-HGV) cases, the primary impact zone lies on the front of the 
HGV. A study of fatal HGV-VRU accidents shows, that an impact speed of 40km/h covers 
approximately 45% of fatalities. The analysis of the detailed accident cases clearly pointed out, 
that the aggressivity index should include criteria to reduce the risk of run-over and reduce the 
severity of secondary impacts. 

6.5 Injury Mechanisms 
(Jenö Bende, GdV, Berlin, Germany) 

 
Partners involved in WP2.1 collected more than 200 accident cases, where a vulnerable road 
user was killed or injured when hit by a HGV. These cases are well documented (injury 
description, photos, accident reconstruction,…). As these cases were documented by different 
methods, GdV developed a simple Excel-sheet, where the main characteristics were collected 
consistently. The collection distinguishes between high/low speed accident, collision mechanism, 
impact area on HGV, VRU type, VRU age, VRU injury outcome and VRU injury mechanism. The 
analysis of the accident-collection revealed the high relevance of the HGV front as impact area 
for the pedestrian. Mostly the first axle is involved, when the VRU was over-rolled. At lower 
impact speed overrolling dominates (up to 20kph). At higher speeds (above 20kph), injuries are 
mainly due to primary and secondary impact. 
 

6.6 Agressivity Index – Structural 
(José Manuel Barrios, IDIADA, Spain, Santa Olivia) 
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One of the three aspects of the aggressivity index deals with the “structural aggressivity”. The 
structural aggressivity index is assessed by using hemispherical impactors, as they are already 
used in passenger cars testing. The objective of the Structural Aggressivity Index is to give an 
understandable idea of the level of performance and allow comparisons between vehicles. The 
presentation given by J.M. Barrios gave a review of regulation and consumer testing in 
passenger cars. Finally, the scoring and index calculation was explained in case studies. 
 

6.7 Concept II: EA Bar 
(Massimilliano Avalle, Florian Feist, Roberto Puppi ni) 

 
 

Priorities for enhanced VRU protection include the avoidance of run-over at closing-velocities 
below 20 km/h by improving the sight to the front and the side of the vehicle and the mitigation of 
primary and secondary impacts of VRUs at closing velocities between 20 and 40 km/h by 
increasing the energy absorption and changing the shape of the front-end. 
The Graz University of Technology, the Politecnico di Torino and the Centro Ricerche FIAT 
studied different approaches for an energy absorbing front-end that is lightweight, cost-efficient, 
retrofittable and compact – and that does not limit either the cooling or the lighting of the HGV. 
The study highlights the injury risk reduction by means of numerical simulations and experimental 
testing - including a full scale test with a pedestrian dummy. It is shown that the risk for injuries to 
head and lower extremities may be reduced by up to 97% at impact velocities of up to 40 km/h. 
The study shows that the concept of an energy absorbing front-end for HGVs might contribute to 
the aims defined in the EU White Paper at low costs.  
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6.8 Agressivity Index – Active 
(Walter Niewöhner, DEKRA, Stuttgart, Germany) 

 
 

The accident analysis revealed that numerous accidents between VRU and HGV happen at low 
impact speeds. Direct and indirect views are limited and there are still found blind spots around 
the HGV. Improvements to the passive safety will have a limited effect on those low speed 
accidents. Hence it is essential taking into consideration active safety aspects. The approach of 
the “Active Aggressivity Index” is to evaluate the overall field of view around the vehicle. Goal is 
to promote an improved perception of what happens around the vehicle beyond the standards 
given by ECE and UN-ECE regulations. 
The approach of the active aggressivity index distinguishes between a “primary area of interest” 
(in the close surroundings of the vehicle) and a “secondary area of interest” (more than 5m away 
from the reference point on the right front edge of the HGV). Based on a 50th percentile driver the 
field of view is evaluated- in the primary and secondary area of interest. Areas covered by direct 
and indirect view at the same time in the primary area of interest are promoted by so-called 
“modifiers”. Eventually an overall rating is derived by taking into consideration the “modifiers”, the 
direct and indirect view in the “primary and secondary area of interest” and the area of the blind 
spots in these areas. 

6.9 Agressivity Index – Run Over 
(Michael Hamacher, IKA, Aachen, Germany) 

 
 

The third aspect of the aggressivity index evaluates the risk for run-over. The evaluation is based 
on a numerical simulation procedure. The truck under study is modeled completely rigid. The 
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surface of the truck is approximated by 30mm triangular facets. In a total of 21 numerical 
simulations (which result from 2 accident scenarios, 2 road user types (pedestrian/bicyclist) and 7 
impact areas (2 on the front, 5 on the side)) the rate for run-over is evaluated. For the numerical 
test procedure, the use of the Madymo Human Pedestrian Model is recommended. Run over is 
defined by two criteria: (1) contact of the torso, pelvis or head with the vehicle’s wheels and/or (2) 
COG of head and/or pelvis within a predefined critical area. 

6.10 Concept I: Nose Cone 
(Sven Faßbender, IKA, Aachen, Germany) 

 
As a result of the “aggressivity index – run over”, IKA developed a front-end geometry mitigating 
run-over. In total 90 front-end geometries were tested numerically and finally a shape was found 
not only decreasing the risk for run-over, but decreasing the severity of the secondary and 
primary impact too. The risk for run-over decreased by more than 85% when fitting the “nose-
cone” to the HGV. Finally the nose-cone was designed in detail in a CAD-environment and then 
tested in a FE-code (by hemispherical impactors). 
Faßbender stressed, that the nose cone is not intended to be retro-fitted to HGV, but should be 
integrated in future truck designs. Beside of improved partner-protection, the nose-cone might 
contribute to improved aerodynamics and less fuel-consumption. 
 

6.11 Drafting a Future Design 
(Sven Faßbender, IKA, Aachen, Germany) 
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Sven Faßbender showed a review on recent truck concepts that contribute (intentionally and un-
intentionally) to improved partner protection. Finally the APROSYS “concept truck” was 
introduced featuring enhanced partner protection.  
 

6.12 Demonstation 1 (Headimpactor) 

 
Figure 2: The adult hemisphere propelled against th e HGV front [DEKRA] 
The first demonstrator showed how to evaluate the structural index: Depending on the impact 
area, an adult or child headform WG17 will be propelled horizontally against the HGV front.  

6.13 Demonstration 2 (Nose Cone) 

 
Figure 3: Nose Cone approaching the pedestrian [Rau ser, Tobias] 

 
 Figure 4:Nose Cone in detail (fitted to the HGV) 
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The “nose cone” concept presented by IKA in the morning session, was built up by EPP foam 
with a density of 60 g/litre and fixed to a HGV. The HGV with the “nose cone” was accelerated to 
20kph and was hitting the pedestrian. As anticipated by numerical simulations, the pedestrian 
was deflected to the side. The pedestrian did not end up in front of the vehicle and thus was not 
overrun/overrolled by the vehicle. 
 

6.14 Demonstration 3 (Direct and indirect view) 

 
Figure 5: The DEKRA truck equipped with advanced mi rror systems [DEKRA] 

 
A tractor equipped with advanced mirror systems was parked next to the venue. In a free 
exhibition any attendee was able to be a truck-driver for a couple of minutes and find out the 
limitations of direct and indirect view on their own – even on an ideal vehicle equipped with state-
of-the art mirror systems. 
 

6.15 What can be learnt from the introduction of pe destrian protection in 
cars 

 
 

Carlos Arregui, professor at the European Center for Injury Prevention at the university Navarra 
reported on the lessons learnt from the introduction of pedestrian safety in passenger cars. Dr. 
Arregui, formerly involved in the passive safety department of SEAT, gave a short literature 
review on HGV-VRU accidents. He highlighted the need for improved VRU protection in less 
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developed countries. As articles on HGV-VRU accidents are limited, Arregui provided an analysis 
of the APOLLO database. In total 104 accident cases were found, fitting the selected criteria. The 
four most frequently (and seriously) injured body regions are: Head, Thorax, pelvis and lower 
extremities. Among head injuries, the high share of internal injuries is striking.  
When introducing pedestrian protection in passenger cars, vehicle design changed. Examples for 
these design-changes were given. However, not every design change led to the desired results: 
Meeting a requirement (e.g. meeting the requirements of leg-testing) does not necessarily result 
in lower epidemiology of injuries: E.g. the lower legform ignores the loading of the lower tibia.  
Finally Arregui highlighted antagonistic requirements for pedestrian protection: field of vision, 
aerodynamics, packaging, lock strength, respiration,… 

 

6.16 Presentation by the European Cyclist Federatio n 

 
 

Bernhard Ensink, general secretary of the European Cyclist Federation, gave a brief introduction 
to the ECF (European Cyclist Federation) which was founded in 1983 by 12 cyclist associations. 
Ensink highlighted the blind spot problem and that cyclists are often “ignored” by politics. ECF 
calls for investments in better infrastructure enhanced technical solutions and additional training 
and education. Ensink showed examples, where the ECF invests and how the situation can be 
improved. Ensink stressed that the situation for bicyclists is different to the situation for 
pedestrians. A study performed by TNO showed, that the head impact area of pedestrians and 
bicyclists are not identical. 
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7 Discussions / questions and answers 

7.1 Ad “Accidentology” 
Q: What is the definition of a HGV? 
A: by T. Smith: Mass beyond 3.5tons in national stats.  
Q: by R. Verweij: Happy to hear, that 25% of the VRU can be saved. How can we achieve? 
A: by T. Smith: By addressing accidents up to an impact velocity of 40kph, but also reducing the 
risk for run-over and improving both passive and active safety measures. 
 
 

7.2 Ad ”Injury mechanisms” 
Q: by C. Jongerius: Database is biased. Contains only accidents where HGV driver was 
convicted. 
A: by J. Bende: This applies only to the GDV cases. However, cases were provided by a number 
of partners.  
Q: by V. Cogate: Years of collection? Are you still continuously collecting cases? 
A: by J. Bende: Accidents were collected between 1998 to 2003. GdV is continuously collecting 
cases, however, they will not be considered in APROSYS anymore. 

 

7.3 Ad “Aggressivity Index – Structural” 
Q: by B. Ensink: Your proposal neglects the cyclists. 
A: by J. Barrios: Improvement for the pedestrian will certainly have positive effects for the cyclists 
Q: by C. Jongerius: Results in your presentation suggest a very forgiving windshield. 
A: by J. Barrios: Test results are made-up. These were only hypothetical cases. 
A: by F. Feist: Testing with a EEVC WG17 4.8kg head impactor showed (for a specific type and 
model) a rather forgiving windshield (compared to the rest of the truck front). At least for that 
specific model, the windshield was a minor problem. 

 

7.4 Ad “Concept II – EA Front” 
Q: by C. Arregui: In experimental testing with HIII, the dummy showed an interesting kinematics 
of the lower extremities. 
A: by F. Feist: HIII does not allow for the evaluation of lower leg injuries (in pedestrian impacts). 
Generally HIII is only second choice for pedestrian impact testing. 
A: by M. Avalle: Simulations with Human Models suggest high loading of the tibia 

 

7.5 Ad “Aggressivity Index – Run Over” 
Q: by B. Ensink: Your proposal neglects the cyclists. 
A: by S. Faßbender: In most recent simulations a cyclist was included. However, only one cycle 
model was tested. 

 

7.6 Ad “Aggressivity Index – Active” 
Q: by C. Jongerius: Does the HVAI also take into consideration other systems (e.g. radar based 
systems). 
A: by W. Niewöhner: Feasible systems are still not available today. That’s why such systems are 
still not included. 
A: by R. Verweij: A driver-warning system will be available in Summer by Lexcord (NL) 
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7.7 Ad “What can be learnt from the introduction of  pedestrian protection 
in passenger cars”” 

Q: by J. Barrios: What is your opinion about cadaver testing 
A: by C. Arregui: Is inevitably necessary in order to enhance testing procedures and injury 
criteria. 

 

7.8 Open Discussion 
C. Jongerius: What is bothering us most at the moment: emissions. The cooling is essential to 
reach the emission aims. If there is additional length (the mass/length regulation is skipped) a lot 
of things are getting easier: the truck is getting cheaper, more efficient, lower emissions are 
feasible. Basically additional length is supported. Margin in transportation are little. We have to 
guarantee maximal efficiency. Also additional space for the driver is desired. The main focus will 
lie on the integration of these concepts. A nose like the one presented could be integrated in a 
future truck.  
In 1997 the FUP was announced: The manufacturers were prepared. But it was never becoming 
mandatory. Now the bar was fixed and was used for steps and other structure. So it was never 
removed. 
Where do lay the balance? E.g. on radar or on passive measures 
K. Hermann: Nose is promising, however, axle load is probably a problem. Already now heavy 
braking is critical. At the moment emphasis lies on active safety. 
R. Verweij: What can policy makers do? The low hanging fruits were plucked. E.g.: currently there 
is no minimum profile depth for HGV: When introducing, policy will guarantee less fuel 
consumption but also more waste (by used tires). Generally the OEM are in favor of additional 
length. IF it si the most efficient way to safe people, than the loop will be closed. However, there 
are so many approaches competing against each other. So, if you can guarantee, that a concepts 
is a cost-efficient way, than legislation will pick it up. However: DOBLI was introduced – and it 
looked so promising in the beginning. Now, accident numbers are increasing again. It seems that 
DOBLI showed positive effects only temporarily. 
C. Chirwa: Not a long nose should be fitted to the current truck, but a nose has to be integrated in 
future designs. 
C. Jongerius: In the US only the load-length is limited. In the EC both is limited. For 
manoeuvrability the nose is worse, for safety and aerodynamics it might be beneficial 
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8 Conclusions / recommendations 

8.1 Accidentology and Injury Mechanisms 
- Accidentology showed that  

o accidents between HGV and VRU are seldom, but highly threatening, leading to 
a high number of fatalities 

o Although a relatively small proportion of all accidents, HGV-VRU accidents 
account for a larger proportion of accidents involving HGVs  

o In GB are a larger group than car occupants in head-on collision with HGVs 
(FUP) 

o The agressivity Index needs to consider more than just the initial impact with the 
HGV 

�  Run-over 
�  Secondary impacts 

o Initial estimates of benefits suggest  
�  up to 1/3 of VRU fatalities could be prevented by improved passive 

safety measures.  
�  Additional active safety measures could add further benefits 

- With impact-only (no run- or roll-over occurs) in front of 1st axle, injuries are mostly to 
head 

- With over-rolling or over-running, all body regions can be involved 
- Pedestrians are involved in 2/3 of cases only in the area in front of 1st axle, mostly as a 

single impact 
- When the pedestrian’s contact area is behind 1st axle, over-rolling is dominating injury 

mechanism  
- When the cyclists’ contact arae is  in front of 1st axle, 2/3 are single impacts, 1/3 are 

over-rolling 
- Collisions that involve front-to-rear area are mostly over-rollings  
- When the cyclists’ contact area is behind the 1st axle, slightly more impact-only collisions 

than over-rolling are seen 
 

8.2 Aggressivity Index 
- The index assesses three aspects of vulnerable road user protection: 

o run-over AI,  
o active AI,  
o structural AI  

- Each sub-index returns a value between 0 to 10.  
- The index allows the comparison of heavy goods vehicles with respect to vulnerable road 

user protection and  
- The index may promote enhanced VRU protection. 

 

8.3 Concepts 
- Experimental testing and numerical simulations have clearly shown, that enhanced 

protection to VRU might implemented efficiently by improving the energy absorption: 
o At little additional weight (20-70kg) 
o At little additional dimension (130-200mm) 
o At little material costs  

- Depending on truck make and model, dummy measurements were reduced significantly. 
Sometimes up to 97%.  

- Nose Cone performance was proved in front of the audience, by a crash-test. The 
pedestrian was deflected to the side and run-over was prevented efficiently. 

- Nose Cone is acceptable from the manufacturers point of view 
- Concepts like the nose cone can combine different positive effects (aerodynamics, 

partner protection in general) 
- By contrast to passenger cars, safety in HGV is hard to sell  
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- UNECE and EC have to provide appropriate boundary conditions for improved partner-
protection: 

o Benefits (Tax) 
o Extenstions of exisiting regulations (max. mass / dimension) 
o Requirements (approval-tests) 

8.4 External lectures 
- :It is necessary to be aware of the biomechanical knowledge for the Automotive industry 

which an useful tool to their design and development. This requires cadaver testing. 
- Epidemiology science could help to avoid current mistakes in the application of the new 

pedestrian directives 
- Company’s top management can actively support VRU protection, by deciding for simply 

“passing a test” or for really “improving safety” 
- Regulations will help to increase the pedestrian culture in the company. 
- The vehicle companies have to introduce the new basic requirement of pedestrian 

protection in their designing from the very beginning. 
- The industry must have to fulfill this new requirement without effecting the already 

existing regulations and qualities. 
 

8.5 Way forward 
- Show policymakers a concept, that integrates  

o Safety for vulnerable road users,  
o improved partner protection in general,  
o less fuel consumption due to enhanced aerodynamics and  
o enlarged space for the driver 

- Highlight the need for appropriate modifications / extensions of existing regulations 
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9 Appendix – Press release 
 
A press release was issued at the occasion of this workshop (German only): 
 

Unfallexperten erforschen besseren Schutz von Fußgän gern und Radfahrern bei Lkw-Unfällen 

 
2. APROSYS-Workshop in Neumünster 

Neue Lkw-Front kann Leben retten  
 

Neumünster, 07. Mai 2008. – Mehr als 1.400 Fußgänge r und Fahrradfahrer kommen jedes 

Jahr in den EU-15-Staaten bei Lkw-Unfällen ums Lebe n. Viele von ihnen könnten noch am 

Leben sein, wären Lkw an der Front mit energieschlu ckenden Sicherheitsbügeln aus 

Schaumstoff, mit Pressluft gefüllten Schläuchen ode r einer konvexen Nase ausgestattet. 

Solche Schutzeinrichtungen entstehen derzeit in den  Labors der Unfallforscher des von 

der Europäischen Union geförderten Projekts APROSYS  (Integrated Project on Advanced 

Protection Systems, www.aprosys.com). Bei einem Wor kshop im DEKRA Crash Test 

Center in Neumünster stellten Experten aus ganz Eur opa den aktuellen Stand ihrer 

Arbeiten für einen erhöhten Schutz von Fußgängern u nd Radfahrern bei Kollisionen mit 

Lkw vor.  

„Mit unseren aktuellen Konzepten zur Optimierung der Lkw-Front für einen verbesserten Schutz von Fußgängern und 

Fahrradfahrern legen wir viel versprechende Ansätze vor, die mit geringem Kostenaufwand zu dem im EU-Weißbuch 

formulierten Ziel beitragen können, die Zahl der Getöteten in Straßenverkehr um 50 Prozent zu verringern“, erklärte 

Jürgen Gugler , Leiter des APROSYS-Teilprojektes 2.1. vom Institut für Fahrzeugsicherheit an der TU Graz . Ziel des 

Projektes ist es, Schutzeinrichtungen und Designverbesserungen für Lkw zu erforschen, die einen erhöhten Schutz von 

Fußgängern und Radfahrern bei Unfällen mit Trucks bieten. Bei Unfällen im Geschwindigkeitsbereich bis 15 km/h sollen 

Unfälle mit Überrollen schwacher Verkehrsteilnehmer durch verbesserte Sicht des Lkw-Fahrers nach vorn und zur Seite 

vermieden werden. Bei Unfällen mit 15 bis 40 km/h lautet die Aufgabe, den Aufprall am Fahrzeug und auf der Fahrbahn 

durch eine höhere Energieaufnahme und eine optimierte Form der Lkw-Front abzumildern.  

Die Front herkömmlicher Lkw bietet zahlreiche Ansatzpunkte für eine verbesserte passive Sicherheit. Zu den vom Institut 

für Kraftfahrwesen (ika) an der RWTH Aachen  vorgestellten neueren Lkw-Designkonzepten gehören beispielsweise die 

schlanke Fahrerkabine in der Mitte der Lkw-Front, die eine bessere Sicht des Fahrers nach vorn und zu den Seiten 

ermöglicht. Seitlich weit heruntergezogene Karosserieschürzen und Radabdeckungen könnten ein Unterfahren des Lkw-

Aufbaus durch Radfahrer verhindern. Besseren Schutz bieten könnten auch energieabsorbierende Elemente an der Lkw-

Front, hoch angebrachte energieschluckende Spiegel und Scheibenwischer, strukturierte A-Säulen, große Seitenfenster, 

seitliche LED-Warnleuchten und dem Lenkeinschlag folgende Radabdeckungen. In der Diskussion ist sogar ein 

Windschutzscheiben-Airbag, der sich beim Aufprall eines Fußgängers an der Lkw-Front entfaltet. Als effizienteste 

Konzepte für einen besseren Schutz von Fußgängern und Fahrradfahrern bei Lkw-Unfällen favorisieren die Forscher von 

APROSYS nach der Analyse der europäischen Unfalldaten jedoch 

·  die Verringerung der Steifigkeit der Lkw-Front 

·  die Entwicklung eines verformbaren, adaptiven Frontgrills 

·  die Ablenkung durch eine stromlinienförmige Lkw-Front. 

Florian Feist  von der Technischen Universität Graz , Roberto Puppini  vom Centro Ricerche FIAT  und das 

Polytechnikum Turin  stellten beim Workshop in Neumünster verschiedene Varianten einer energieabsorbierenden Lkw-

Front vor, die aus Sicherheitsbügeln aus nachgiebigen Schaumelementen oder Pressluft-gefüllten Schläuchen aufgebaut 

sind. Umfangreiche Simulationen und experimentelle Tests zeigten, dass bei Aufprallgeschwindigkeiten bis zu 40 km/h 

die Belastungen an Kopf und den unteren Extremitäten um bis zu 70 Prozent verringert werden könnten. Die Studie 

macht zudem deutlich, dass sich die Belastung und die Verletzungsrisiken beim Erstanprall am Lkw bei geringem 

zusätzlichem Gewicht (20 bis 70 Kilogramm), niedrigen Materialkosten und wenig Mehrlänge (130 bis 200 Millimeter) 

beträchtlich reduziert werden können. Vorteil der beiden Konzepte: Die der Sicherheit dienenden „Kuhfänger“ sind 
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kompakt, leicht, kostengünstig und einfach nachrüstbar, ohne andere Fahrzeugfunktionen wie Licht, Kühlung, Wartung, 

Reparatur und Aerodynamik zu beeinträchtigen. 

Die Unfallforscher weisen jedoch darauf hin, dass, im Unterschied zum Personenwagen, Sicherheitsfeatures beim Lkw 

schwer zu verkaufen sind. UNECE und EC müssten daher verbesserte Rahmenbedingungen für einen höheren 

Partnerschutz bereitstellen. Die Experten schlagen vor, die bestehenden Vorschriften zu Gewicht und Länge von Trucks 

zu erweitern, wenn das Fahrzeug mit Sicherheitselementen für den Partnerschutz ausgestattet ist. Die Anschaffung 

solcher Trucks mit Sicherheitsausstattung müsse zudem durch Steuervorteile, gesetzliche Vorschriften und 

Anerkennungstests gefördert werden. 

Große Hoffnungen setzen die Unfallforscher auch in eine neuartige konvexe Lkw-Front. Die vom Institut für 

Kraftfahrwesen (ika)  an der RWTH Aachen unter Leitung von Sven Faßbender  und Michael Hamacher  entwickelte 

Komponente könnte das Überrollrisiko für ungeschützte Verkehrsteilnehmer bei der Kollision mit Lkw erheblich verringern. 

Aufgabe der neuen stromlinienförmigen Lkw-Nase ist es, Fußgänger und Fahrradfahrer bei einem Unfall zur Seite 

abzulenken und sie so vor dem Überrollen zu bewahren. Bei rund 200 Simulationen am ika zeigte sich, dass die neue 

Lkw-Front die Überrollquote um 85 Prozent reduziert. Diese Lösung erwies sich bei Unfällen mit höherer Geschwindigkeit 

als besonders effektiv. Die zusätzliche Knautschzone verringert darüber hinaus die Anprallkräfte beim Erstanstoß, könnte 

zum verbesserten Partnerschutz bei Pkw/Lkw-Unfällen beitragen und hat zudem einen positiven Einfluss auf die 

Aerodynamik. 

Einen hohen Stellenwert für einen besseren Schutz von Fußgängern und Radfahrern besitzt auch die Entwicklung eines 

dreiteiligen Sicherheitsindexes, der es möglich macht, den Sicherheitsstandard von Lkw in Bezug auf den Partnerschutz 

zu vergleichen und zu bewerten. Er bewertet die Steifigkeit der Fahrzeugfront, die Sicht aus dem Lkw und die Sicherheit 

ungeschützter Verkehrsteilnehmer vor dem Überrollen.  

Für die Beurteilung der Steifigkeit der Fahrzeugstruktur als ein Teil des Sicherheitsindexes ist es José Manuel Barrios  

von Applus+IDIADA, Spanien , zufolge möglich, den Sicherheitsstandard eines Lkw durch Kriterien zu beurteilen, die 

auch bei Pkw, zum Beispiel bei Vorschriften und Verbrauchertests, angewandt werden. Der praktikabelste Weg zur 

Einführung eines Testverfahrens für den Fußgängerschutz an Lkw sei die Einführung einer einfachen und nicht 

restriktiven Methode. Das Testverfahren müsse unter allen Umständen Verbesserungen und Neuentwicklungen 

ermöglichen. Der Sicherheitsindex habe zu die Aufgabe, eine verständliche Vorstellung des Sicherheitsniveaus zu geben 

und Vergleiche zu ermöglichen. 

Walter Niewöhner  und Bernhard Schmitt  aus der DEKRA Unfallforschung  stellten einen ersten Entwurf für das zweite 

Element des Indexes vor, das die Sicht des Lkw-Fahrers bewertet. Die Messziffer berücksichtigt das direkte Sichtfeld des 

Fahrers durch die Scheiben und das indirekte Sichtfeld über Spiegel. Diese Bereiche werden von Faktoren beeinflusst 

wie Höhe der Fensterunterkante, Position der Augen des Fahrers sowie von Sichthindernissen wie A- und B-Säulen und 

Spiegeln. Das Bewertungsmodell definiert eine sehr wichtige innere und eine äußere Zone um den Lkw. Ein Schwerpunkt 

liegt auf der Beifahrerseite, da hier für Fußgänger und Radfahrer nach wie vor eine erhöhte Gefahr besteht, vom Lkw-

Fahrer im toten Winkel übersehen zu werden.  

Sven Faßbender  und Michael Hamacher  vom Institut für Kraftfahrwesen (ika)  an der RWTH Aachen konzipierten 

einen dritten Teil des Indexes, der die Fähigkeit von Trucks quantitativ bewertet, ungeschützte Verkehrsteilnehmer bei 

Unfällen vor dem Überrollen zu bewahren. Die Forscher griffen auf einfach messbare geometrische Eigenschaften, 

experimentelle Tests, Simulationen und die Kombination aus Test und Simulation zurück und spielten mit einer Matrix von 

Fußgängern und Radfahrern unterschiedlicher Größe verschiedene Szenarien von Frontal- und Abbiegeunfällen mit 

Fußgängern und Radfahrern durch. Dabei werden die Zonen des Erstkontakts, wie Front, Ecke, Kabine, Radhaus und 

Seite des Lkw, wie bei den Indizes für Steifigkeit und Sicht, nach einem Punktesystem bewertet.  

Axel Malczyk  und Jenö Bende  aus der Unfallforschung der Versicherer im GDV  (Gesamtverband der Deutschen 

Versicherungswirtschaft) untersuchten bei Unfällen zwischen Nutzfahrzeugen und ungeschützten Verkehrsteilnehmern 

die typischen Merkmale von Verletzungen und wie sie in Realunfalldaten vorkommen. Die hohe Zahl der dokumentierten 

Unfälle lässt Schlussfolgerungen zu, allerdings ist nicht zu klären, ob die Zahlen repräsentativ sind. Den Auswertungen 

zufolge wird bei Anstößen, die sich nur vor der ersten Lkw-Achse ereignen, meist der Kopf verletzt. Beim Überrollen oder 

Überfahren können dagegen alle Körperteile betroffen sein. Bei Fußgängern ist in zwei Dritteln der Fälle nur der Bereich 

vor der ersten Lkw-Achse betroffen.  

Unfallanalysen von Tanya Smith , TRL, Großbritannien , bestätigten die Erkenntnis, dass Unfälle zwischen 

ungeschützten Verkehrsteilnehmern und schweren Nutzfahrzeugen zwar relativ selten sind, aber besonders 

schwerwiegende Unfallfolgen haben. In Österreich und Großbritannien entfallen weniger als 1 Prozent aller Unfälle auf 
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diesen Unfalltypus, er führt aber zu mehr als 3 Prozent aller Todesfälle im Straßenverkehr. Die meisten Unfälle zwischen 

Lkw und Radfahrern ereignen sich beim Rechtsabbiegen eines Lkw sowie beim Überholen und Einscheren des Lkw nach 

rechts. Für Fußgänger besteht ein erhöhtes Unfallrisiko, wenn sie direkt vor einem Lkw die Straße überqueren oder sich 

bei einer Panne direkt neben dem fließenden Verkehr aufhalten. Unfallschwerpunkte sind die städtischen Bereiche. 

Ersten Schätzungen zufolge könnten bis zu einem Drittel der bei Lkw-Unfällen getöteten Fußgänger und Radfahrer durch 

verbesserte passive Sicherheitsmaßnahmen verhindert werden. Weitere Verbesserungen sind durch zusätzliche aktive 

Maßnahmen möglich. Eine Kombination von verbesserter aktiver und passiver Sicherheit, so eine Auswertung für 

Österreich, könnte tödliche und schwere Verletzungen um annähernd 25 Prozent verringern. 

Die vorgestellten Ergebnisse entstammen der engen Zusammenarbeit von DEKRA  (Stuttgart, Deutschland), Graz 

University of Technology (Graz, Österreich), TRL (Crowthorne, Vereinigtes Königreich), German Insurers Accident 

Research (Berlin, Deutschland), Centro Ricerche Fiat (Torino, Italien), IDIADA (Barcelona, Spanien), IKA-RWTH (Aachen, 

Deutschland), University of Bolton (Bolton, Vereinigtes Königreich) und Politecnico di Torino (Torino, Italien). 
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11 Appendix – Media coverage 
The German TV station Sat1 was present at the crash test and brought a feature about 
APROSYS SP2. 

 
Figure 6: Dr. J. Gugler interviewed by a German TV team 
 
Links to articles on the workshop and on APROSYS SP2: 
 
http://www.atzonline.de/index.php;do=show/site=a4e/sid=19939390534836e8a0eaf54401968860
/alloc=1/id=7854 
 
http://www.taunusebene.de/index.php?show=news&storyid=1186775&kat=Vermischtes 
 
http://www.finanznachrichten.de/nachrichten-2008-05/artikel-10765675.asp 
 
http://www.ad-hoc-news.de/Aktuelle-
Nachrichten/de/16752983/Weiche+Lkw+Nase+kann+Leben+retten 
 
http://www.extremnews.com/berichte/vermischtes/7daa120946d184c 
 
http://www.nachrichtenverteiler.de/news_4090.html 
 
http://www.stiftungen.de/misc_full.cfm?ID=381764&key=Weiche%20Lkw-
Nase%20kann%20Leben%20retten 
 
http://www.wochenspiegel-saarland.de/index.php?id=112&doc=149188 
 
http://home.meyendorf.de/?q=aggregator/sources/2 
 
http://www.brd-info.net/nachrichten/meldung_247311.html 
 
http://www.shz.de/lokales/holsteinischer-courier/artikeldetails/browse/2/article/807/lkw-nase-kann-
leben-retten.html 
 
http://www.kfz-handwerk.de/nanews.php?news=n2861186775.txt 
 
http://www.tripple.net/contator/autobiz/news.asp?ber=86&nnr=31674 
 
http://www.shz.de/lokales/holsteinischer-courier/artikeldetails/article//lkw-nase-kann-leben-
retten.html 
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http://www.carmarket24.de/autonews/fahrrad/ 
 
http://www.abendblatt.de/daten/2008/05/14/880798.html 
 
http://www.verkehrsrundschau.de/sixcms/detail.php?id=652823&template=vr_artikel_kommentar 
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