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(79" GRBP, 6-9 February 2024
Item 7 (d) of the provisional agenda)

Proposal to amend document ECE/TRANS/WP.29/GRBP/2024/9

The changes are marked in bold for added text and strike through for deleted text, all in red font.

I.Proposal

Paragraph 2.18., amend to read:

"2.18.

"Standard Reference Test Tyre" or "SRTT" means a tyre that is produced,

controlled and stored in accordance with the standards of ASTM International:

(a)
(b)
(©)

(d)
(e)
®
(2

(h)

E1136 — +719for the size P195/75R14 and referred to as "SRTT 14",
F2493 — 2023 for the size P225/60R16 and referred to as "SRTT16",

F3611 — 22e1 for the size P225/60R16 in worn state and referred to as
"moulded SRTT16 worn",

F2872 — 1619 for the size 225/75R16C and referred to as "SRTT16C",
F2871 — 1623 for the size 245/70R19.5 and referred to as "SRTT19.5",
F2870 — 1623 for the size 315/70R22.5 and referred to as "SRTT22.5",

F3678 — 23 for the size 245/70R19.5 and referred to as "SRTT19.5
siped",

F3677 — 23 for the size 315/70R22.5 and referred to as "SRTT22.5

siped"."

Paragraph 6.5.1., amend to read:

"6.5.1.

Snow performance requirements for classes C1, C2 and C3 tyres

The minimum snow grip index value, as calculated in the procedure described
in Annex 7 and compared with the respective Standard Reference Test Tyre

SRTT shall be as follows:
Class Snow grip index Snow grip index Snow grip index
of tyre (brake on snow method) @ (spin traction method) © (acceleration method) ©
Ref's = Ref. = Ref. = Refs =
SRTT14, SRTT16 SRTT16C SRTT14, SRTT16 SRTT19.5, SRTT22.5,
SRTT19.5 siped,
SRTT22.5 siped
Cl 1.07 No 1.10 No
C2 No 1.02 1.10 No
C3 No No No 1.25

@ See paragraph 3. of Annex 7 to this Regulation
@ See paragraph 2. of Annex 7 to this Regulation
©  See paragraph 4. of Annex 7 to this Regulation "

Add new paragraphs 12.15. to 12.20., to read:




"12.15. As from 1 September 2028, Contracting Parties applying this Regulation
shall not be obliged to accept type approvals issued according to
Supplement [2] to the 03 series of amendments to this Regulation, based
on the test procedures for measuring the wet adhesion of tyres in new state
as described in Annex 5 to this Regulation using one of the two equivalent
Standard Reference Test Tyres SRTT19.5 and SRTT22.5 as tyre
reference, first issued after 31 August 2028.

12.16. As from 1 September 2028, Contracting Parties applying this Regulation
shall not be obliged to accept type approvals issued according to
Supplement [2] to the 03 series of amendments to this Regulation, based
on snow performance tests as described in Annex 7 to this Regulation
using one of the two equivalent Standard Reference Test Tyres SRTT19.5
and SRTT22.5 as tyre reference, first issued after 31 August 2028.

12.17. Notwithstanding paragraph 12.15., Contracting Parties applying this
Regulation shall continue to grant extensions to existing type approvals of
class C3 tyres according to the 03 series of amendments to this Regulation
first granted before 01 September 2028, based on the test procedures for
measuring the wet adhesion of tyres in new state as described in Annex S
to this Regulation using one of the two equivalent Standard Reference Test
Tyres SRTT19.5 and SRTT22.5 as reference tyre. In case a new test has
to be performed on a different representative tyre size for an extension to
be granted after 01 September 2028, the SRTT19.5siped or
SRTT?22.5 siped will be used.

12.18. Notwithstanding paragraph 12.16., Contracting Parties applying this
Regulation shall continue to grant extensions to existing type approvals of
class C3 tyres according to the 03 series of amendments to this Regulation
first granted before 1 September 2028, based on snow performance test
described in Annex 7 to this Regulation using either SRTT19.5 or
SRTT22.5 as reference tyre. In case a new test has to be performed on a
different representative tyre size for an extension to be granted after 1
September 2028, the SRTT19.5 siped or SRTT22.5 siped will be used.

12.19. As from the entry into force of that supplement until 31 August 2028,
Contracting Parties applying this Regulation shall accept type approvals
issued according to Supplement [2] of the 03 series of amendments to this
Regulation, first issued before 1 September 2028, if the track
characteristics for measuring wet adhesion of tyre in new state are
established using the following reference tyres:

Tyre class Reference tyres

C2 SRTT16 or SRTT 16C

C3 SRTT16 or SRTT19.5 or SRTT22.5 or SRTT19.5 siped
or SRTT22.5 siped

12.20. As from the 1 September 2028, Contracting Parties applying this
Regulation shall not be obliged to accept type approval issued according
to Supplement [2] to the 03 series of amendments to this Regulation, if the
track characteristics for measuring wet adhesion of tyre in new state are
not established using the following reference tyres:

Tyre class Reference tyres
C2 SRTT16C
C3 SRTT19.5 siped or SRTT22.5 siped

n

Annex 5, Part (B),



Paragraph 1.1. and its subparagraphs, amend to read:

"I.1.

1.1.1.1.

Track characteristics

The surface shall be a dense asphalt surface with a uniform gradient of not
more than two per cent and shall not deviate more than 6 mm when tested with
a 3 m straight edge.

The test surface shall have a pavement of uniform age, composition, and wear.
The test surface shall be free of loose material or foreign deposits.

The maximum chipping size shall be from 8§ mm to 13 mm.

The average macro texture depth measured as specified in ASTM E 965-96
(reapproved 2006) shall be (0.7 £ 0.3) mm.

The surface friction value for the wetted track shall be established by one or
other of the following methods according to the class of the candidate tyre

and the method (trailer or vehicle)-the-diseretion-ofthe-Contracting Party.

Tyre class SRTT Trailer method Vehicle method
Hpeakc Fange BFC range
C2,C3 SRTT16 0.65-0.90 -
C2 SRTT16C 0.44 - 0.77 0.36 — 0.69
C3 551;22129255’ 0.51 -0.67 0.35-0.61
3 SRTT19.5 siped, 0:33—0-70 0:36—0:64
SRTT22.5 siped 0.52-0.68 | 0.36-0.62

Standard Reference Test Tyre method using SRTT16

Fhis-method-uses-the SRT6-

Using the preeedure method described in paragraph 4.2. of part (A) of this
Annex, perform, in the same area where the average macro texture depth was

measured, one braking test of the reference tyre, consisting of at least six (6)
valid test runs in the same direction.

Evaluate the braking test as described in paragraphs 4.2.8.1. and 4.2.8.2. of part
(A) of this Annex. If the coefficient of variation CV), exceeds 4 per cent,
dismiss the results and repeat the braking test.

The arithmetic mean (f,ca) Of the measured peak braking force coefficients
shall be corrected for the effects of temperature as follows:

Hpeakcorr = Hpeak T @ (¥ — )
where
9 is the wetted track surface temperature in degrees Celsius,
a = 0.002°C™*and 9, = 20 °C.

The temperature corrected average peak braking force coefficient (¢peak corr)
shall be not less than 0.65 and not greater than 0.90.

The test shall be conducted using the lanes and length of the track to be used
for the wet adhesion measurement.

For the trailer method, testing is run in such a way that braking occurs within
10 metres distance of where the surface was characterized.



1.1.1.2.

1.1.1.2.1.

1.1.1.2.2.

Standard Reference Test Tyre method using SRTT16C, SRTT19.5,
SRTT22.5, SRTT19.5 siped, SRTT22.5 siped;

Using the method described in paragraph 2.1. of Part (B) of this Annex,
perform, in the same area where the average macro texture depth was
measured, one braking test of the reference tyre, consisting of at least eight
(8) valid test runs in the same direction in the same test session.

Evaluate the braking test as described in paragraphs 2.1.2.12. and
2.1.2.13. of part (B) of this Annex. If the coefficient of variation CV,
exceeds S per cent, dismiss the results and repeat the braking test.

No temperature correction is applied.

The average peak braking force coefficient (fi,czc) shall be within the
range reported in the table in paragraph 1.1.1.

The test shall be conducted using the lanes and length of the track to be
used for the wet adhesion measurement.

Using the method described in paragraph 2.2. of Part (B) of this Annex,
perform, in the same area where the average macro texture depth was
measured, one braking test of the reference tyre, consisting of at least six
(6) valid test runs in the same direction in the same test session.

Evaluate the braking test as described in paragraphs 2.2.2.7.1., 2.2.2.7.2.
and 2.2.2.7.4. of part (B) of this Annex. If the coefficient of variation CVgrc
exceeds 3 per cent, dismiss the results and repeat the braking test.

No temperature correction is applied.

The braking force coefficient (BFC) shall be within the range reported in
the table in paragraph 1.1.1.

The test shall be conducted using the lanes and length of the track to be
used for the wet adhesion measurement."

Paragraph 1.4., amend to read:

"1.4.

n

In order to cover the range of the tyre sizes fitting the commercial vehicles, the
Standard Reference Test Tyres (SRTT) shall be used to measure the relative
wet index as shown in the following table:

For class C3 tyres
SRTTI19.5, SRTT22.5, SRTT19.5 siped or SRTT22.5 siped

For class C2 tyres
SRTT16C

Sniomine—Tyre pesmratsectonvad

Paragraph 2.1.2.13, amend to read:

"2.1.2.13.

Validation of results
For the reference tyre:

(a)  If'the coefficient of variation of the peak braking coefficient CV, of the
reference tyre, which is calculated by the formula given in 4.2.8.2. of
part (A) of this Annex, is higher than five per cent, discard all data and
repeat the test for this reference tyre.



(b)  The average peak braking force coefficients (K, see paragraph

1.1.1.2.1. of this Annex) as calculated from the initial and from the
final braking test of the reference tyre within a test cycle shall be
within the range reported in the table in paragraph 1.1.1.

If one or more of the above conditions is not met, the complete test cycle
shall be performed again.

For the candidate tyres:

n

Paragraph 2.1.2.14., amend to read:

"2.1.2.14.

The wet grip index (G) shall be calculated as:
Wet grip index (6) =t paveFH it pscaveR)(G) = f - E2e0k v

Hpeak ave(R)

where

For class C2 tyres

SRTT16C
f=1
For class C3 tyres
SRTT19.5, SRTT22.5 SRTT19.5 siped, SRTT22.5 siped
=1 f=1+0641.02

f correction factor depending on used SRTT

It represents the relative wet grip index for braking performance of the
candidate tyre (T) compared to the reference tyre (R)."

Paragraph 2.2.4., amend to read:

"22.24.

Tyre load

The static load on each axle shall remain the same throughout the test
procedure. The static load on each tyre, expressed as a percent of the nominal
static load and rounded to the nearest integer, shall lie between 60 per cent
and 100 per cent of the SRTT and the candidate tyre's load capacity. Fhis

Tyre load on the same axle should not differ by more than 10 per cent.

The use of fitting as per Configurations 2 and 3 shall fulfil the following
additional requirements:

Configuration 2: Front axle load > Rear axle load
The rear axle may be indifferently fitted with 2 or 4 tyres

Configuration 3: Rear axle load > Front axle load x 1.8”

Paragraph 2.2.2.7.2., amend to read:

"2.2.2.7.2.

Validation of results
For the reference tyre:

(a)  Ifthe coefficient of variation of "AD" of any two consecutive groups of
3 runs of the reference tyre is higher than 3 per cent, discard all data and
repeat the test for all tyres (the candidate tyres and the reference tyre).
The coefficient of variation is calculated by the following relation:

standard deviation <100

average



(b) The average braking force coefficients (BFC, see paragraph
1.1.1.2.2. of this Annex) as calculated from the initial and from the
final braking tests of the reference tyre within a test cycle shall be
within the range reported in the table in paragraph 1.1.1.

If one or more of the above conditions is not met, the complete test cycle
shall be performed again.

For the candidate tyres:
The coefficients of variation are calculated for all the candidate tyres.

standard deviation <100

average

If one coefficient of variation is greater than 3 per cent, discard the data for this
candidate tyre and repeat the test."

Paragraph 2.2.2.7.5., amend to read:

"2.2.2.7.5.  Calculation of the relative wet grip index of the tyre
The wet grip index represents the relative performance of the candidate tyre
compared to the reference tyre. The way to obtain it depends on the test
configuration as defined in paragraph 2.2.2.2. of this Annex. The wet grip
index G of the tyre is calculated as reported into Table 7:
Table 7
Configuration C1: _ . BFC (1)
candidate tyres on both axles 7 BFC(R)
Configuration C2: ) ] -
candidate tyres on front axle and G=f- BRC(ylatbihBRC(R))-a BFC(R)

reference tyres on rear axle

BFC(R)-[b+h*BFC(T)]

Configuration C3:
reference tyres on front axle and G=f
candidate tyres on rear axle

. BFC(T)-[-a—b+h-BFC(R)]+b-BFC(R)
BFC(R)-[-a+h"BFC(T)]

where

For class C2 tyres

SRTT16C
=1
For class C3 tyres
SRTTI19.5, SRTT22.5 SRTT19.5 siped, SRTT22.5 siped
f=1 f=1641.02

Where (see also Figure 1):
f correction factor depending on used SRTT

cog: centre of gravity of the loaded vehicle
m: mass (in kilograms) of the loaded vehicle

a: horizontal distance between front axle and centre of gravity of the
loaded vehicle (m)

b: horizontal distance between rear axle and centre of gravity of the loaded
vehicle




h: vertical distance between ground level and centre of gravity of the
loaded vehicle (m).

N.B. When £ is not precisely known, these worst case values shall
apply: 1.2 for configuration C2, and 1.5 for configuration C3

7 loaded vehicle acceleration [m-s?]

acceleration due to the gravity [m-s?]
Xi:  longitudinal (X-direction) reaction of the front tyre on the road
Xo: longitudinal (X-direction) reaction of the rear tyre on the road
Zi:  normal (Z-direction) reaction of the front tyre on the road
Z>:  normal (Z-direction) reaction of the rear tyre on the road

Figure 1
Nomenclature explanation related to grip index of the tyre

i a : b :
- > < >

| I
[ I I
[ i :
! cog !

Z] ZZ h
X m-g X

n

Paragraph 2.2.2.8.4., amend to read:

"2.2.2.8.4. The wet grip index of the candidate tyre compared to the reference tyre is
deduced by multiplying the relative efficiencies calculated above:

(Wet Grip Index 1 - Wet Grip Index 2)

Annex 5, Appendix, amend to read:

"Test reports examples of wet grip index for tyres in new state

Example 1: Test report of wet grip index for tyres in new state using trailer or tyre test vehicle method

Test report number: | | | Test date: | |

Track: Minimum: Maximum:

Texture depth (mm): Wetted surface temp. (°C):




Mpeak cor': Ambient temp (°C):
Water depth (mm):

Speed (km/h):

No. 1 2 3 4 5

Brand

Pattern/trade description SRTT... SRTT...

Size

Service description

Reference (test) inflation
pressure” (kPa)

Tyre identification

M+S marking (Y/N)
3PMSF marking (Y/N)
Rim
Load (kg)
Pressure (kPa)
1
2
3
4
Hpeak
5
6
7
8
Hpeak

Standard deviation, g,

CV,<4%®

CVal(itpea) <5 % @

H peak,con’(R)

Hpeaag(R)

f

Wet grip index

Wetted surface temp. (°C)

Ambient temp. (°C)

Remarks

™ for classes C2 and C3 tyres, corresponding to the indication of the inflation pressure marked on the sidewall
as required by paragraph 4.1. of this Regulation

@ For classes C2 and C3 tyres, the limit is 5 %.
@ For classes C2 and C3 tyres, CVal(upeak) is not defined nor applied.

@ For classes C2 and C3 tyres, no temperature correction is applied.




Example 2: Test report of wet grip index for tyres in new state using vehicle method

Test report number: |

Test date:

Track:

Minimum:

Maximum:

Vehicle

Texture depth (mm):

Wetted surface temp. (°C):

Brand:

BFCecor1:

Ambient temp (°C):

Model:

BFCave corr,2:

Type:

CVal(BF Cave corr):

Year of registration:

Water depth (mm):

Maximum axle load:

Front

Rear

Initial speed (km/h): |

| | Final speed (km/h):

No.

Brand

Pattern/trade description

SRTT...

SRTT...

Size

Service description

Reference (test) inflation
pressure” (kPa)

Tyre identification

M+S marking (Y/N)

3PMSF marking (Y/N)

Rim

Front axle pressure (kPa)

left:

right:

left:

right:

left:

right:

left:

right:

left:

right:

Rear axle pressure (kPa)

left:

right:

left:

right:

left:

right:

left:

right:

left:

right:

Front axle load (kg)

left:

right:

left:

right:

left:

right:

left:

right:

left:

right:

Rear axle load (kg)

left:

right:

left:

right:

left:

right:

left:

right:

left:

right:

Braking
distance

(m)

BFC;

Braking
distance

(m)

BFC;

Braking
distance

(m)

BFC;

Braking
distance

(m)

BFC; Braking

distance

(m)

BFC;

—_

Measurement

Ol Q|| | | W| N

—
S

BFCgype

Standard deviation, cgrc

CVrc<4 %@

CVal(BFCu) <5 % ©

BFCuyecon(R)

BFC(R)

f

Wet grip index

Wetted surface temp. (°C)

Ambient temp. (°C)




Remarks

M for classes C2 and C3 tyres, corresponding to the indication of the inflation pressure marked on the
sidewall as required by paragraph 4.1. of this Regulation.

@ For classes C2 and C3 tyres, the limit is 3 %.

® For classes C2 and C3 tyres, CVal(BFCave) is not defined nor applied."

Annex 7,

Paragraph 4.8.4., amend to read:

"4.8.4.

n

Calculation of the relative snow grip index of the tyre

The snow grip index represents the relative performance of the candidate tyre
compared to the reference tyre.

AA1,
SG(Tn) = f - _WaSRTT

where AAr, is the arithmetic mean of the average accelerations of the n-th
candidate tyre

and f'is given in the following table

Reference tyre Factor
SRTT19.5, SRTT22.5 f = 1.000

SRTT19.5 siped;-SRTI22-5-siped f =16761.530
SRTT22.5 siped f=1.670

Paragraph 4.9.2., amend to read:

"4.9.2.

Principle of the approach

The principle lies upon the use of a control tyre and 2 different vehicles for the
assessment of a candidate tyre in comparison with a reference tyre.

One vehicle can fit the reference tyre and the control tyre, the other the control
tyre and the candidate tyre. All conditions are in conformity with paragraph
4.7. above.

The first assessment is a comparison between the control tyre C and the
reference tyre. The result (snow grip index SG1) is the relative efficiency of
the control tyre compared to the reference tyre.
AA¢
SG1=f-

Wasgptt
The second assessment is a comparison between the candidate tyre Tn and the
control tyre C. The result (snow grip index SG2) is the relative efficiency of
the candidate tyre compared to the control tyre.

AAr,
AA,

562 =

The second assessment is done on the same track as the first one. The air
temperature must be in the range of £5 °C of the temperature of the first
assessment. The control tyre set is the same set as the set used for the first
assessment.

The snow grip index SG of the candidate tyre compared to the reference tyre
is deduced by multiplying the relative efficiencies calculated above:

SG = SG1-SG2



"

Annex 7, Appendix 3, Part 5, amend to read:

HS.

Test results: average accelerations (m - s2)

Run number

Specification

SRTT (st test)

Candidate 1

Candidate 2

Candidate 3

SRTT (3ndtesn

Mean

Standard
deviation

Slip ratio (per
cent)

Coefficient of
variation

CVaa <6 %

Coefficient of
Validation

CVal(SRTT)
<6%

SRTT weighted
average

f

Snow grip index

1.00

II.

(M corresponding to the indication of the inflation pressure marked on the sidewall as required by
paragraph 4.1. of this Regulation

@ refer to single load"

Justification

1. As presented in informal document GRBP-78-28-Rev.1, the main goal of this
supplement is to improve the reproducibility of the snow grip test method by replacing the
current reference tyres C3 SRTTs 19.5 and 22.5 with the new reference tyres C3 SRTTs 19.5
and 22.5 siped.

2. As these new reference tyres will be also used to assess the wet adhesion performance,
adaptations are needed for the C2 and C3 class tyres wet grip index procedure in Annex 5 -
Part (B). Additional improvements for this procedure are also proposed in the document. In
the Table of Contents, item 7 is now aligned to the title of paragraph 7.

3. Differently from the snow grip test procedure, SRTTs 19.5 and 22.5 are currently not
interchangeable for the wet grip index test, being their choice linked to the section width of



the candidate tyre. This provision generates uncertainty in testing and logistic difficulties,
being not always possible to fit SRTT and the candidate tyre under the same vehicle. As
anticipated in informal document GRBP-78-28-Rev.1, the analysis of the wet grip test
campaign results confirmed the statistical equivalence of both the two new C3 SRTTs 19.5
and 22.5 siped and the two current SRTTs 19.5 and 22.5. It is then proposed to eliminate the
existing unnecessary constrain. The tighter provision for load in paragraph 2.2.2.4. assures
consistency of this supplement with the version of the UN Regulation currently in force: no
change of reference tyre will be, in practice, applicable for most of the candidate tyres, while
- for the candidate tyres sizes which, as of today, are difficult to be tested - a direct
comparison with the proper reference tyre will be possible.

4. As of today, the method to measure and validate the wetted frictional properties of the
C2 and C3 track surface is based on the C1 SRTT16 p-peak. This provision is complex and
not really effective, not allowing a contextual check of the friction property of the track
during the test session. As anticipated in informal document GRBP-78-28-Rev.1, in analogy
with the prescriptions of C1 tyres wet grip index procedures (new and worn), it is proposed
to validate both the C2 and C3 track surface and the tests results of each test session using
the same method and the same reference tyres used in the evaluation program itself. The
analysis of the results of the wet grip index test campaign (different conditions and tracks)
leads to the proposed values of the wetted frictional properties (for each reference tyre and
method).

5. The standard ISO 15222 is in the process of being revised in the same way as proposed
in this document in order to ensure global standardization and to promote harmonization
worldwide.

6. Transitional provisions are introduced to ensure that technical services may adapt, if
needed, the test tracks to the new requirements and to assure a smooth transition to the new
SRTTs 19.5 and 22.5 siped without premature disposal of current SRTTs 19.5 and 22.5. The
current SRTTs 19.5 and 22.5 will be phased out at the end of 2028.

7. The test report templates are aligned to the revised test procedure.
8. References are updated following the previous paragraph renumbering.

9. According to the test results which is reported in informal document GRBP-78-28-
Rev.1, the correction factor (f) depending on used SRTT for the wet grip index in new state
(G) should be replaced to 1.02 instead of 1.04 in order to minimize the relaxation or
tightening of requirement.

10.  According to the test results which is reported in informal document GRBP-78-28-
Rev.1, two different correction factor (f) depending on used SRTT for the snow grip index
(SG) should be introduced in order to avoid any relaxation or tightening of requirement.

Correction factor (f) for the snow grip index (SG)

Reference tyre Factor
SRTT19.5, SRTT22.5 f=1.000
SRTT19.5 siped f=1.530

SRTT22.5 siped f=1.670
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