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Proposal for draft amendmentsto Regulation No. 58 (Rear
Underrun Protection Devices) - Justification for amendments
proposed in document GRSG/2011/19

At the 99" session of GRSG Germany announced the submissamafficial document for the 18session of
GRSG to significantly improve the situation of resderrun accidents by introducing more demanding
requirements for rear underrun protection devieds$R) on heavy goods vehicles (HGV). The target isrtsure a
higher level of safety for passenger car occupavtis, have a high risk to get severely or fataljyiad in case of
hitting the rear of a truck or trailer.

The proposal includes:
— higher force requirements,
— reduced ground clearance,
— increased section height of the cross-member oRtHE.

Analyses of accident statistics in Germany indi¢h#t the level of protection for the occupantsarfs in case of an
impact against the end of a heavy goods vehicleetisufficient. For the years 2002 to 2008 apprately 1.400
accidents with injuries to persons occur, wherararens into the rear of a heavy goods vehicle tkisrperiod per
average 39 occupants died per year and 368 ocaupant severely injured. For the period 2007 tc020@
numbers were lower according to the overall vegmpsing trend in Germany of having less road vistim

Most of the accidents of a car hitting the reaa GV resulting in fatally and severely injured opants occur on
motorways, involving mainly HGV with a mass of mahan 12 tons and especially articulated trucks.

The problem is the effect that the car is undeingdhe rear of the HGV which leads to massive duéiion of the
passenger car. Very often the frontal crash strastin a car are not activated leading to struttieBormation up
to the A-pillar which results in injuries to theraacupants.

The proposed amendments derive from analyzing waiesearch activities in the European Community,
standardization activities in Canada (see docuB&8P/39-22¢), accident data analysis and resessth t

For the reduced ground clearance and the incresesdithn height of the cross-member the findingdhefEuropean
research project VC-Compdtt{p://vc-compat.rtdproject.ngtbn rear underrun protection devices were thestfasi
the proposal. The project made an investigatiotherheight of the main frontal crash structuresasé and the
height of structures of the underrun protectionicevon the rear of trucks and trailers. One ofptfigect
recommendations was to reduce the ground cleacfribe RUP to 400 mm and to increase the sectigghhef
the cross-member to 200 mm.

Document GRSG/2011/19 proposes a ground cleardntsdanm for automatic leveling suspension systems
(pneumatic, hydraulic, hydropneumatic) and 500 rarrsfispension systems without automatic levelirgghB
measurements are taken when the vehicle is unlatteter fully loaded condition, the ground clearandiébe
reduced to approximately 400 to 420 mm for bothpsnsion types. This will perfectly match the frdmtash
structures of cars that are in most cases locatad area of 406 to 508 mm ground clearance, asted “Part 581
zone” (FMVSS standard in the US). For this invesiimn of the geometry of frontal car structuresyBhicles
representing 61 % of the European sales numb&@®0d8 have been measured.

It is also proposed to increase the section heaifjtite cross-member of a RUP up to 150 mm replaitiagurrent
height of 100 mm. This leads to advantages fogtmmetric match of the car front structures andRb® in case
of braking maneuvers of the impacting vehicle.

As most of the relevant accidents of this rear angescenario occur on motorways, an analyseseoGtrman In-
Depth Accident Study (GIDAS) was conducted lookinglifferent parameters but especially the imppeed
which is important to get information about thecitevels during the impact. Four main scenarioev@und (see
Fig. 1):
= Scenario 1

Truck velocity before collision: 0 km/h

Car velocity before collision: 20 km/h

No under-ride situation

= Scenario 2
Truck velocity before collision: 0 km/h



Car velocity before collision: 50 to 70 km/h
Under-ride situation

= Scenario 3
Truck velocity before collision: 40 to 60 km/h
Car velocity before collision: 80 to 100 km/h
Under-ride situation

= Scenario 4
Truck velocity before collision: 80 km/h
Car velocity before collision: 120 km/h
Under-ride situation
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Figure 1: Collision velocities of car (x-axis) aH&V (y-axis) in km/h

The investigation of each case ended with the csimh that most of the relevant accidents (scerigrdand 4)
show a difference in velocity between the impactiagand the HGV of 40 to 45 km/h.

To have an indication of the force levels during itmpact dynamic four tests with 100 % overlap wesrgormed
with two vehicle types of the categories small aretlium family cars at a test speed of 35 km/h @krb/h with
each vehicle. For the low speed test the maximupaanforce reached 200 kN for the small vehicle 49@ kN for
the medium size vehicle. At a speed of 56 km/Hdhee level went up to 370 kN for the small and khbfor the
medium size vehicle.

The assumption for the test loads to be appli¢deatest points P1, P2 and P3 comes from the odisemvof the
accident data showing that a vast majority of amuigl happen with an overlap of less than 100 %etar width.
Looking at the geometry of a truck or trailer, thaximum width allowed in the EC is 2.55 m (see Rig.
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Figure 2: Rear underrun protection device with peshts

Taking the width of 1.8 m for an average car shthas for the case of an overlap of less than 10ith®s three test
points or less on the cross-member of a RUP wiliib€lo cover and withstand the forces applieditnar at a
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speed of approximately 40 to 45 km/h a total maximiarce level of 380 kN is proposed for the threst points
P1, P2 and P3. The force levels to be appliedhatthree test points are as follows (GVW: GrossidleiwWeight):

~  P1:50% GVW (max. 100 kN)
~  P2:85% GVW (max. 180 kN)
- P3:50% GVW (max. 100 kN)

These force levels in combination with the redugexlind clearance of the RUP can ensure to holdbzans from
under-riding the rear of a HGV and will therefoegluce the numbers of road victims significantly.

To cover current specific technical solutions theposal made in document GRSG/2011/19 includeshamaim
departure angle of 8° for vehicles having a laege overhang. This ensures that these vehicle stpelsave
access to ferries or loading ramps. The curremigsal also covers the specific characteristiceebfales having
platform lifts mounted.




