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This proposal was prepared by the experts from @eynand from the International
Organization of Motor Vehicle Manufacturers (OICAQ align the text of the draft
Regulation (ECE/TRANS/WP.29/2010/127) with the eumtrtext of the gtr and to clarify
provisions of the headform test. It is based on tdacuments without a symbol
(GRSP-49-12 and GRSP-49-26) distributed duringfting/-ninth session of the Working
Party on Passive Safety (GRSP) (see ECE/TRANS/GRSPAra. 38). The modifications
to the current text of the draft Regulation on pEden safety
(ECE/TRANS/WP.29/2010/127) are marked in bold fewnor strikethrough for deleted
characters.

* In accordance with the programme of work of theatd Transport Committee for 2010-2014
(ECE/TRANS/2010/8, programme activity 02.4), the AloForum will develop, harmonize and
update Regulations in order to enhance the perfocmaof vehicles. The present document is
submitted in conformity with that mandate.

GE.11- Please recycle@



ECE/TRANS/WP.29/GRSP/2011/18

I. Proposal

Paragraph 1, footnote 1 amend to read

"1 As defined in the Consolidated Resolution on the @struction of Vehicles (R.E.3),
document ECE/TRANS/WP.29/78/Rev.2, para. 2.

Paragraph 2.1., amend to read:

"2.1. "Adult headform test area" is an area on the outefases of the front
structure. The area is boundadhe NP3 i (WA

(@ in the front, by a wrap around distance (WAD) & 1,700 or a line
82.5 mm rearward of the bonnet leading edge referee line,
whichever is most rearward at a given lateral posibn,

(b)  at the rear, by a WAD 2,100 or a line 82.5 mmoiward of the
bonnet rear reference line, whichever is most forwa at a given
lateral position, and

(c) ateach side, by a line 82.5 mm inside the sideference line."

The distance of 82.5 mm is to be set with a flexibltape held tautly along
the outer surface of the vehiclé.

Paragraph 2.13., amend to read:

"2.13. "Child headform test area" is an area on ahéer surfaces of the front
structure. The area is bounded—in-thefront,te/ftont reference-line—for
hild-headfo 3 3 he res bv-the WAD o liand-bv-the sid

(@ in the front, by a WAD 1,000 or a line 82.5 mmearward of the
bonnet leading edge reference line, whichever is siorearward at
a given lateral position,

(b)  at the rear, by a WAD 1,700 or a line 82.5 mmoiward of the
bonnet rear reference line, whichever is most forwa at a given
lateral position, and

(c) ateach side, by a line 82.5 mm inside the sideference line.

The distance of 82.5 mm is to be set with a flexidltape held tautly along
the outer surface of the vehiclé.

Paragraph 2.22., amend to read:

"2.22. “ImpaetFirst contact point" means the point on the vehicle where ihitia
contact by the test impactor occurs. The proximityhis point to the target
point is dependent upon both the angle of travethieytest impactor and the
contour of the vehicle surface (see p&@nB in Figure B and Figure 70."

[The first contact point is sometimes also referrg to as "impact point"
in respective regular texts for pedestrian protectn.]"



ECE/TRANS/WP.29/GRSP/2011/18

Figure 7, shall be deleted
Insert new Figures 7A to 7C, to read:

Figure 7A
Geometry of a headform to bonnet impact

Measuring and target point

- )
A Target point Y

B Measuring point Ry N 2

) ) = —

Impact angle

Figure 7B
Measuring and first contact point (schematic frontview) 2

Bonnet top contour i

B Measuring Point
C First Contact Point

2 Remark: due to the spatial geometry of the bonnet top, thiérst contact point C does, in most
cases, not lie in the same vertical longitudinal dransverse plane which contains measuring
point B.
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Figure 7C

Geometry of a Lower/Upper legform to bumper impact

Lower/Upper Leg Impactor

Curve of forwardmost edge of
vehicle front in horizontal plane

B  Measuring Point
C First Contact Point

Vertical plane with 60° to the vertical longitudinal plane of the vehicle

Insert new paragraph 2.26., to read:

"2.26

"Primary reference marks" means holes, surfacg marks and
identification signs on the vehicle body. The typef reference mark used
and the vertical (Z) position of each mark relativeto the ground shall be
specified by the vehicle manufacturer according tothe running

conditions specified in paragraph 2.27. These markshall be selected
such as to be able to easily check the vehicle ftoand rear ride heights

and vehicle attitude.

If the primary reference marks are found to be withn + 25 mm of the
design position in the vertical (2) axis, then thelesign position shall be
considered to be the normal ride height. If this codition is met, either
the vehicle shall be adjusted to the design positip or all further
measurements shall be adjusted, and tests performetb simulate the
vehicle being at the design positioh.

Paragraphs 2.26 to 2.28., renumber as paragraphs 2.27. to 2.29.

Paragraph 2.29.(former), renumber as paragraph 2.30 and amend to read:

"2.30.

"Target point" means the intersection of the i of the headform
longitudinal axis with the front surface of the i@é (see point A in Figure

7).

[The target point is sometimes also referred to a%aiming point" in
respective regular texts for pedestrian protectiorj"

Paragraph 2.30.(former), shall be deleted
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Paragraph 2.31., amend to read:

"2.31. "Third of the bonnet top" means the georndtdce of the area betwetre
side boundaries of the bonnet top test areaneasured with a flexible tape
following the outer contour of the bonnet top ornyaransverse section,
divided in three equal parts."

Paragraph 2.32., amend to read:

"2.32. "Third of the bumper" means the geometniacé betweenthe side
boundaries of the bumper test area measured with a flexible tape
following the outer contour of the bumper, dividadhree equal parts.”

Insert new paragraphs 2.41. to 2.43., to read:

"2.41. The measuring point for the headform test i® point in the vertical
longitudinal plane of the vehicle, containing the entre of the impactor.
In this plane, it is the point at which the impacto nominally first
contacts the bonnet top (see point B in Figure 7Ana 7B). The first
contact point may differ from the measuring point & a result of the
geometry of the bonnet top.

[The measuring point is sometimes referred to as tést point" or
"selected impact point" in respective regulatory texts for pedestrian
protection.]

2.42. The measuring point for the lower legform tdbumper test and upper
legform to bumper test lies in a vertical longitudnal plane containing the
central axis of the impactor. The first contact pont may differ from the
measuring point as a result of the geometry of theehicle front.

2.43. "Bonnet top test area" is composed of the dhi headform test area and
the adult headform test area as defined in Paragrap 2.1. and 2.13.
respectively”

Paragraph 4.4.1., the reference to footnofeand footnote’ renumber as footnoté and
amend to read:

"2 The distinguishing numbers of the Contracting Partes to the 1958 Agreement are
reproduced in Annex 3 to Consolidated Resolution othe Construction of Vehicles
(R.E.3), document TRANS/WP.29/78/Rev.2.

Paragraph 5.2.1., amend to read:
"5.2.1. Child and adult headform tests:

When tested in accordance with Annex 5, paragr@ph4., and 5., the HIC
recorded shall not exceed 1,000 over two thirdshebonnet top eembined

child-and-adult-headfortest areas. The HIC for the remaining areas staall
exceed 1,700 for both headforms.

In case there is only a child headform test area,HIC recorded shall not
exceed 1,000 over two thirds of the test areatii@remaining area the HIC
shall not exceed 1,700."

Annex 5
Paragraphs 1.4. and 1.5., amend to read:

"1.4. The selectetheasuringtargetpoints shall be in the bumper test area.
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1.5.

A minimum of three lower legform to bumpestteshall be carried out, one
each to the middle and the outer thirds of the bemgp positions judged to
be the most likely to cause injury. Tests shall tbedifferent types of
structure, where they vary throughout the areaet@$sessed. The selected
measuringtestpoints shall be a minimum of 132 mm apart, andidmum

of 66 mm inside the defined corners of the bumplErese minimum
distances are to be set with a flexible tape heldly along the outer surface
of the vehicle. The positions tested by the lalmias shall be indicated in
the test report.”

Paragraph 1.10., amend to read:

"1.10.

-At-the-time-of-first-contact-the—centredinf-the-impactor-shall-be-within
a-+10-mm-tolerance-to-the-selected-impact-locatiar. lower leg testing,

an impact tolerance oft 10 mm shall apply"

Paragraphs 2.4. to 2.6., amend to read:

"2.4.

2.5.

2.6.

The selectedneasuring target points shall be in the bumper test area as
defined in paragraph 2.11.

A minimum of threaipper lewer legform to bumper tests shall be carried
out, one each to the middle and the outer thirdthefbumper at positions
judged to be the most likely to cause injury. Testtall be to different types
of structure, where they vary throughout the acelaet assessed. The selected
measuring testpoints shall be a minimum of 132 mm apart, andidmum

of 66 mm inside the defined corners of the bumplErese minimum
distances are to be set with a flexible tape hald along the outer surface of
the vehicle. The positions tested by the laborasoshall be indicated in the
test report.

The direction of impact shall be parallel te tlongitudinal axis of the
vehicle, with the axis of the upper legform vertigathe time of first contact.
The tolerance to this direction is + 2°.

At the time of first contact the impactor centre lne shall be vertically
midway between the upper bumper reference line anthe lower bumper
reference line with a + 10 mm tolerance and the ingrctor vertical centre
line shall be positioned laterally with a toleranceof + 10 mm?'

Paragraph 3.3.1., amend to read:

"3.3.1.

The acceleration time histories shall beorded, and HIC shall be
calculated.The firstontact point -ef-eentacton the front structure of the
vehicle shall be recorded. Recording of test ressittall be in accordance
with ISO 6487:2002."

Paragraphs 3.4.1. to 3.4.4., amend to read:

"3.4.1.

3.4.2.

The manufacturer shall identify the zonéshe bonnet togest areawhere
the HIC must not exceed 1,000 (HIC1000 zone) o0A,HIC1700 zone)
(see Figure 3).

Marking of the "bonnet tdpst impactarea” as well as "HIC1000 zone" and

"HIC1700 zone" will be based on a drawing supplisdthe manufacturer,
when viewed from a horizontal plane above the \lehitat is parallel to the
vehicle horizontal zero plane. A sufficient numlzérx and y co-ordinates
shall be supplied by the manufacturer to mark wp aheas on the actual
vehicle while considering the vehicle outer contiouthe z direction.
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3.4.3. The areas of "HIC1000 zone" and "HIC1700eZomay consist of several
parts, with the number of these parts not beingtdidn The determination of
the impacted zone is done by theeasuring point, irrespective of the
position of thefirst contact point-ef-the-headfoerwith the bonnet top.

3.4.4. The calculation of the surface of thennet top test impactarea as well as
the surface areas of "HIC1000 zone" and "HIC170@eZcshall be done on
the basis of a projected bonnet when viewed frdmor&zontal plane parallel
to the horizontal zero plane above the vehiclethenbasis of the drawing
data supplied by the manufacturer.”

Figure 3, shall be deleted
Insert a new Figure 3, to read:

Figure 3
Example of marking of HIC1000 zone and HIC1700 zone

Lateral test area boundary with 82.5
mm offset to side reference line

Side reference line

2 HIC 1000 zone
8 HIC1700 zone

Child headform test area:

WAD 1000 or line with 82.5 mm

offset to the bonnet leading edge

reference line as applicable Adult headform test area:

WAD 2100 or line with 82.5 mm
offset to bonnet rear reference line

as applicable

WAD 1700:
boundary of child / adult headform test

area as applicable Side reference line

Lateral test area boundary with 82.5 mm offset
to side reference line

Paragraph 3.5., amend to read:
"3.5. ‘mpacttestpointgleasuring point selection— Particular specifications
Paragraphs 4.2. to 4.5., amend to read:

"4.2. A minimum of nine tests shall be carried outh the child headform
impactor, three tests each to the middle and ther obirds of the childismall
adultbonnet top test areas, at positions judged tdhéertost likely to cause
injury.

Tests shall be to different types of structure, rghtbese vary throughout the
area to be assessed and at positions judged thebmast likely to cause
injury."
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4.3

4.4,

4.5,

The selectedheasuring points for the childismall-adulteadform impactor
shall beat-the-time-offirstcontact

(@ A minimum of 165 mm apart, and

(b)  within the child headform test area as definedh 2.13.

These minimum distances are to be set with a flex#épe held tautly along
the outer surface of the vehicle.

No-impaemeasuring point shall be located so that the impactor wilpact
the test area with a glancing blow resulting in erensevere second impact
outside the test area.

* i dtot. head impact testing, an
impact tolerance of+ 10 mm shall apply"

a

Paragraphs 5.3. t0 5.5., amend to read:

"5.3.

5.4.

5.5.

The Sselectedmeasuringmpaetpoints on the bonnet for the adult headform
impactor shall beatthe-time-of-first-contact

(a) A minimum of 165 mm apart, and

(b)  within the adult headform test area as definedh 2.1.

These minimum distances are to be set with a flex#épe held tautly along
the outer surface of the vehicle.

No-impaemeasuring point shall be located so that the impactor wilpact
the test area with a glancing blow resulting in arensevere second impact
outside the test area.

+ ot. head impact testing,
an impact tolerance oft 10 mm shall apply"

hin
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Justification

1. Given the differences between type approval seifl certification systems, it is
recommended in Part A (Technical Rationale andfiadton, paras. 61 and 62) of gtr No.
9 that Contracting Parties to the 1998 Agreemeke this into account upon national
implementation of the gtr. As guidance to ContragtParties gtr No. 9 provides paragraphs
61 and 62 of Part A of the gtr, which can be usettis case.

2. This proposal aims at incorporating the textpps®d in paragraphs 61. and 62. of
Part A of the gtr, provides clear guidelines anfinitéions for performing type approval
tests of vehicles.

The text of gtr No. 9 relevant for this proposagiigen below:
3. Part A, Chapt. 5., (e) Vehicle design position:

"61. As vehicles come in many variants and modifans, the ride height may
vary greatly. Taking into account the differencesween type approval and self
certification, it is recommended that Contractirgyties take this into account upon
national implementation of the gtr. As guidanceQontracting Parties, the EU
addresses this issue by defining the concept dmgy reference marks". This
definition (paragraph 2.2 of EU Commission Decisiér23 December 2003) reads:

"Primary reference marks" means holes, surfacesksvand identification signs on
the vehicle body. The type of reference mark usetl the vertical (Z) position of
each mark relative to the ground shall be specibgdthe vehicle manufacturer
according to the running conditions specified inggaaph 2.3. These marks shall be
selected such as to be able to easily check thelgghont and rear ride heights and
vehicle attitude.

62. If the primary reference marks are found tait@in + 25 mm of the design
position in the vertical (Z) axis, then the despgsition shall be considered to be the
normal ride height. If this condition is met, eithike vehicle shall be adjusted to the
design position, or all further measurements dhalbdjusted, and tests performed,
to simulate the vehicle being at the design pasitio

4, The expert from OICA in informal document GRSR2V, explained that from
Industry's point of view there is an issue with twerent wording used in gtr No. 9 and in
the draft Regulation is unclear. This especiallpaayns the use of the first contact point as
the main reference point for testing. Especially lgitest, Corrigendum No. 2 to gtr No. 9,
made this more obvious for the future applicatibryto No. 9 by the Contracting Party to
the 1998 Agreement as well as the draft Reguldiipthe Contracting Parties to the 1958
Agreement.

5. GRSP considered GRSP-48-27 and agreed, atésnileer 2010 session, that OICA
may propose necessary changes to make the tesdpirecclearer.

6. From the experiences collected during the aatitin of existing pedestrian safety
legislation in Japan and Europe it had been ndiad the first contact point may not be
appropriate as the main reference point for teslinig true that a first contact will always

be achieved. However, there are points on the hosumdace that may be identified as
being of interest (due to underlying structuresdhgoints, etc.) but where a direct first
contact of this point is impossible due to the leroesign. Assuming that the main impact
energy is transferred in the centre-plane of thpaictor that also contains the centre of
gravity of the impactor, it will nevertheless bespible to test such points, to achieve first
contacts in the surrounding area and to allocaeresults to such points. Industry feels
that this procedure is clearer since it can be fisedvery point within the borderlines of



ECE/TRANS/WP.29/GRSP/2011/18

10

the test area on the bonnet surface, independemit@ther a point can be contacted by the
headform during a test or not. Furthermore, thegdare allows a well defined positioning
of the impactor while a first contact may be acbiwith different points of the impactor's
surface. Finally, the procedure will guarantee thghicles of the same widths have an
identical width of the test area.

7. This proposal contains the necessary changee tiexts of the gtr No. 9 and of the
draft UN Regulation considering the headform tesa éhree-dimensional system of:

(@) a measuring point (the point being closestrtainderlying structure, to hard
points etc.; this point sometimes is also refetceds test point or impact point),

(b)  a target point (the point the propelling devi@argets to; sometimes also
referred to as aiming point),

(c)  afirst contact point (the point where theialicontact of the impactor with
the bonnet surface occurs; sometimes also reféorag impact point).

8. In this spatial geometry, the measuring poinval as the target point are always in
the centre-plane of the impactor that is alignedhi® vertical longitudinal plane of the
vehicle. The test result achieved (i.e. an HIC egalshall always be allocated to the
measuring point, independent of where the firstacnoccurred.

9. In addition to the three-dimensional definitiointhe point to be tested, OICA noted
a discrepancy in the definition of the headfornt @®a: According to the current test
procedure described in gtr No. 9 and the draft Reigmn on pedestrian safety can occur
only within the child and/or adult headform testamexcluding an offset of 1/2 headform
diameter. The calculation of the HIC 1000 or theCHL700 zones respectively is
nevertheless done for the whole area betweendieersference lines. In practice, this could
create a situation of possible misinterpretatioremwhssigning the HIC zones to the bonnet
surface since it may be possible to assign thedeabenging criterion to areas that cannot
be tested. The wording proposed in this documentiges a clear procedure, i.e. the HIC
value is to be calculated only for the area todsteid. Consequently this leads to a smaller
HIC 1700 area in total which will contribute to reased safety for pedestrians.

10. This proposal also clarifies the same approfchthe legform impactor test
geometry of aligning the impactor’s centre-plangéhwthe measuring point as described
above for the headform impactor.

11.  Again, the expert from OICA wishes to point that the changes to the procedures
as described above are based on the experiendestedlsince gtr No. 9 was discussed in
the Informal Group on Pedestrian Safety (INF GR .P®B) the meantime, several
experiences could be collected when testing vehitdecomply with legislation in Japan
and Europe as well as with consumer requiremerdsnar the world. The procedures
represent common practice in regulatory use. Tlpgsed changes will contribute to the
clearness of future worldwide pedestrian protectiegulations in order to minimize the
room for interpretations when the gtr No. 9 or thaft Regulation will enter into force in
national legislation of the Contracting Parties.

12.  The expert from OICA therefore would appreciétine changes were accepted by
GRSP and WP.29 respectively, as soon as possibleate consistent test procedures
around the world.




