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1. Background

ETRTO presented WT-61-2 v1 in 615t IWG WGWT.

CONTEXT & OBJECTIVES

* RECALL OF THE AGREEMENTS AND OBJECTIVES OF THE IWG WGWT TEST CAMPAIGN 2024/2025

* IWG WGWT Agreements in 60" session.
= 2-stage approach

» KPI shall be the weighted standard deviation o (per tyre category) (IWG WGWT discussed on
how to fix the target level of weighted standard deviation o).

* Objectives for stage 1:
» to verify the effectiveness of the proposed change in wetted frictional properties, and to

quantify its impact on candidate tires

* To provide sufficient test samples number for statistical analysis

* To test at 2 ‘extreme’ temperatures (with the expectation to have better results than in 2019-
2021).

* To test at two levels of water height (e.g. 0.7 / 1.3 mm) for capable test centers

* Objectives for stage 2: subject to the results and conclusions of stage 1.
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JASIC reviewed the ETRTO proposal.
Before going into the details, JASIC would like to remind the history.




The problem of current wet test for worn tyres

TF POL CORE TEAM - POST PROCESSING Variation of each test (weighted standard deviation)
Tyre Wet test for new tyres Wet test
* PARAMETERS SENSIBILITY ANALYSIS ON THE COMPLETE RRT category Oold Current for worn tyres
_ _ _ _ test method test method
« Ewvolution of Candidate pFeak in function of Worn SRTT pFeak :
* Mechanisms = Track Grip + Hydroplaning Normal 0.083 0.065 0.079
= The rend 15 an Incréase of Byre grig with Worn ak1TT 167 gnp \,/
3PMSF 0.088 0.060 0.097
s T 0.10
,;La;‘f? Wet test e
o ; - for worn tyres |..-
x _ _____ ©
5 -+ Wet test for new tyres
I ' 0.08 & (Old test method)

Candidste pPeak = ffWern SRTT pPeak)

0.07

@ Uhe higher value for B2 for the wom SRIT can roughly explamn the lower
dispersion of the resulis

THE ELROPESA TYFE AAD R TECHMCAL ORGARISATION
[*] Thee BT is theere ke compare the 2 seenaried but de mab tele inks the shsolube value s it i e "‘.:-’.'
21131 yariabdty of the different tirer and other parsmaten:

€ The variation of wet

- O\O test for worn tyres

iIs same level as wet

Weighted STD

Wet test for new tyres
0.05 (Current test method) test for new tyres

€ Correlation coefficient of 2019-2021 | ﬂLowe,is petier (old test method)
test campaign is not sufficient. -
RZ — 0.6 Normal 3PMSF

JASIC had advocated that the current wet test for worn tyres is not sufficient since 2021

and continuously requested to improve test precision including the upgrading the
correction formula.




2. The problem of current wet test for worn tyres

CURRENT REGULATORY FRAMEWORK @’ REPRODUCIBILITY OF THE CURRENT WET GRIP TEST %
N "

The current wet grip test method allows the NECESSARY FLEXIBILITY in terms of testing conditions
worldwide: possibility to test using different tools {vehicle/trailer), on different tracks {wide friction
> range for trocks), and in different periods of the year (wide temperature range).

1SO test method for PSR wet grip is thr reference for several regulations (EU, UN and worldwide)

TYPE approval - UN R117.02 - Test method in Annex 5(A)
(minimum requirement on WET grip for homologation)

When the test was firstly developed, it appeared to grant both a good repeatability (same test
conditions = same test results) and a good reproducibility (different test conditions = same grade).

ISO 23671:2015

Passenger car tyres — TYRE LABELLING
Method for measuring ‘ Europe EC 1222/2009" - Test method in Annex V (Reg. 228/2011) o ) o ) o .
relative wet grip ... but also Brazil, Korea, Japan, ... Anyhow the reproducibility of the test is not in line with the initial evaluations.
performance — of E Iwill direc ‘
Loaded new tyres In other words, when different set of testing conditions (within the allowed ranges) are adopted
UNDER REVISION ‘ to test the same tyre, the same wet grid index might not be always granted.

GTR16

Global Technical regulation

Note
This problerm was identified in the Final Report on the Review study on the Regulation {EC) No 1222/2009 on the

This standard is under revision: the experience accumulated so far by the Industry and by the
lakelling of tyres (March 2016)

EU Member States Authorities indicated an opportunity for developing further improvements
on the accuracy of the test method /

Following the experience accumulated after the implementation of EU label Reg. 1222, Tyre Industry
progressively recognized the problem and indicated opportunities for improvements In the same Review Study

In other words, when different set of testing conditions (within the allowed ranges) are adopted to test the same tyre,
the same wet grip index might not be always granted.

The concern for old test method of wet test for new tyres was “the same wet grip index

might not be always granted under the different test condition” therefore ETRTO proposed
to improve the test precision by themselves in the past.




2. The problem of current wet test for worn tyres

Test method Correction Formula (Trailer method)
old G(T){Mx]:ﬂax(t—tﬂ)+bx{“?*Lﬂ—1.onlo‘z
“’ edk ave E }'L 2AK_ave
test method Lo e
Wet test for Correction factor 2 a:temperature b:p
new tyres _ . o
Current G(Tn.) = J'-I(‘cl."sai]er ) {.Hpeak(Tn.) - [ﬂ' ’ ‘ﬁflpeak(R.} +b-Ad +c- (_ﬂ;_‘?_}z +d- ﬂMTD]}
test method Correction factor 4 a:u b:temp. c:square of temp. d:MTD
Gs(T,) = Kuaiter - 1pear (Tn) — |@ - Aptpeqre(R) + b - A9 + ¢ - (A9)? +d - AMTD
Wet test for worn tyres ? water " (oo [ Btpea B

Correction factor 4 a:p b:temp. c:square of temp. d:MTD

€ Even if the correction formula of wet test for worn tyres refers the current wet test for
new tyres (4 correction factors), the variation of wet test for worn tyres is same as old
test method of wet test for new tyres. It is obvious that current correction formula
of wet test for worn tyres is not sufficient (lack of unknown factor or value of factor is

not precise enough).

JASIC believes that the improvement of correction formula including the influence of

water depth is necessary.




3. Previous results of test campaign for test precision improve

Impact of water depth for worn tyre

m Test water height
Test water height has significant influence on worn tyre wet
performance, much more than the New tyre.

[ WTPP-24-4 JASIC External - Self watering direct comparison test 240111 ]

Test center #7 Test center #10

o0 i . | .

Py s /% e @ Wet p of SRTT16worn is strongly

W ——eme——_Newtyre T R influenced by the water depth

“%1 ate® IR o compared to the new SRTT16.
RN Worn tyeg/ 4 Therefore, JASIC believes that the

0t |l | water depth introduction in the

o j,. oA | S correction formula is necessary.

0.45 \\_R_RH:_E%_T( r 7_51‘ — 0.45

v 00 02 04 06 08 10 12 14 16 18 ‘ 00 02 04 06 08 10 12 14 16 18 Wetting Condition in UN R117'04:

Water depth (mm) Water depth (mm)

< Worn tyre wet g has higher sensitivity to the water height > theiwaterdeptiisuallipel(CL-OLCI0:S Hinn

IWG WGWT confirmed that test water depth has significant influence on wet

performance of worn tyre by 2022-2023 test campaign. This result also shows
the importance of the water depth introduction in the correction formula.




4. The different recognition for the current test method for wo

JASIC proposal (WT-60-7) ETRTO proposal (WT-61-2 v1)
Consistently stating that the ETRTO doesn’t consider the modification
improvement of correction formula of the correction formula.

Recognition for

wet test for including the influence of water depth is | Only to verify the effectiveness of the

necessary because the test precision of | proposed change in wetted frictional

worn tyres current wet test for worn tyres is not properties, and to quantify its impact on
sufficient. candidate tyres.
KPI Target (KPI) is the precision (o) of ETRTO agreed that KPI shall be the
the current wet test for new tyres. weighted standard deviation o (per tyre
category) .
Normal : 0.065 But ETRTO didn’t show their proposal.
3PMSF : 0.060

B JASIC advocated that the current wet test for worn tyres is not sufficient since
2021 and the improvement of the correction formula including water depth

introduction in the correction formula is necessary.
B Based on the experience of the new tyre wet test improvement, target KPI
(same as the precision (o) of the current wet test for new tyres) is reasonable.




5. Comparison between latest JASIC proposal and ETRTO propc

JASIC proposal (WT-60-7)

ETRTO proposal (WT-61-2 v1)

uonipuod Alepunog

Correction factor

5 factors (including water depth)

4 factors (same as current)

Margin of error 5% 5%
Standard deviation 0.115 0.115  1nformation on 27/Aug
Power level 0.8 0.8 (0.84 is acceptable)
R2 0.6 0.68 Refer to WT-61-2 P11

Refer to the 2019-2021 test campaign

basis for calculation is unknown

Total number of
SKU

Total 40 SKU (20 SKU/tyre category)
Calculated by statistic logic

i = <
Acceptable Margin of error = 1.96 X N

0.05 = 1.96 x 22
' ' VN

N (Sample size)= 20.3

Total 24 SKU Refer to WT-61-2 P11
basis for calculation is unknown
Number of SKU/tyre category is also
unknown

Necessary test data
/each candidate
tyre for statistic

analysis

28 test data / candidate tyre
Calculated by statistic logic
(5 correction factors)

Refer to

12 test data / candidate tyre WT-61-2Pll
basis for calculation is unknown

ETRTO follows JASIC's logic in their own way, but there are many unknown points.




5. Comparison between latest JASIC proposal and ETRTO propc

JASIC proposal (WT-60-7) ETRTO proposal (WT-61-2 v1)
Phase 1 Phase 2 Stage 1 Stage 2
14 15
No. of test lab. (only trailer method) (14 trailer method/ 1 vehicle method)
- | Necessary test data . 15 test data / candidate tyre  wreiopis
f_u'il_ /candidate tyre 27 test data / candidate tyre (for trailer method 12-15 test data)
Fo) Refer to
9 Total # of SKU Total 40 SKU (20 SKU/Fyr_e catggory) Total 24 SKU _ WT-61-2 P12
3 Calculated by statistic logic # of SKU/tyre category is unknown
=4 . 3 repetition
g Temp. condition 2 (H/L) 1 (M) include H/L unknown
Water depth 0.7/1.2mm (continue) 0.7/1.3mm unknown
Watering system Ext. vs Self — — unknown
rT:' Lab A (only temp. ) 52 26 24 unknown
a Lab B
> g (temp / water depth) 106 52 unknown unknown
T = | Lab C (temp / water depth —_
§ / wat::‘?npg s;\;ate?\:) =P 130 52 unknown
® Working document Feb/2026 GRBP Sep/2026 GRBP Not considered unknown

ETRTO doesn’t show any plan of Stage 2 even if ETRTO proposal is “step by step approach”.




6. Our Question for ETRTO proposal

JASIC proposal (wT-60-7)

ETRTO proposal (wT-61-2 v1)

JASIC concern

uol}ipuod Alepunog

Correction 5 factors
factor (including water depth) 4 factors (same as current)
Margin of 50 50
error
Power level 0.8 0.8 (0.84 is acceptable)
R2 0.6 0.68
Total number Total 40 SKU Total 24 — 40 SKU If we calculate with
of SKU (20 SKU/tyre category) (Number of SKU/tyre - Margin of error:0.5%
category is unknown — - Std variasion:0.115
20 SKU/tyre category) Total 40 SKU (20 SKU/tyre
category) is necessary.
ETRTO proposal (Total 24
SKU) is too small.
Necezsary If we calculate with 4
test data correction factors,
/each 28 test data / cand. tyre t1 Zr: 23 testdata / cand. | o essary test data should
candidate y be 23 test data / candidate
tyre tyre.

Test volume of ETRTO proposal is not understandable.

9



/. Estimated test volume of ETRTO proposal Stage 2

Test volume/ lab JASIC ETRTO Estimated Comment
o Lab A (only temp.) 52 24 24
-
o Lab B 106 Unknown 24 or (48)* If water depth assessment is
@ | (temp / water depth) (same as lab A?) included, test volume become
Z | Lab C (temp/ water 130 Unknown 24 or (48)* | double.
" depth / watering system) (same as lab A?)
g Total test volume 1314 360 360 or (576)* | For trailer method 336 or
o) (552)*
= | WD submission Feb/2026 Not considered | Not considered
v Lab A (only temp.) 26 unknown 66 Estimated test volume for
2 Lab B 52 unknown 154 Stage 2 is more than double
(0] (temp / water depth) (134)* of Stage 1.
N If only same test volume as
~ Lab C (ten_1p/ water 52 unknown 190 Stage 1is expected’ another
% depth / watering system) (174)* 2 years (OI‘ more) will be
‘g Total test volume 594 unknown 1792 (1668)* | necessary.
N | WD submission Sep/2026 unknown Feb/2028

Test volume/ lab is representative one

(can be changed by optimization)

* If water depth assessment is included

JASIC estimated the test volume which is required for ETRTO test proposal Stage 2.

10



Schedule

B JASIC test plan (WT-60-6)

2024 2025 2026
4 1 5 : 6 | 7 8 : 9 10 11 12 1 D2 1 3 14 5 ! 6 7 8 9 10 ¢ 11 12 1 : 2 1 3 : 4 : 5 6 : 7 : 8 : 9

Phase 1 N N T ] I | SRR e T m JASIC test plan

Test plan [Test plan discussi : 1 : : : : : 1 i : : 1 : : : : : 1 i - -

Tyrepreparation [ Phase 1 WD preparation in Nov. 2025
Test (1) Watering C ; i FPexy/SelfWaterng — — - - — 1 ¢ [ A b ]
Test (2) Water depth N P .':V\@t_r depth _ __ ___ "™ S
Test (3) Temp. (x2) | 1 : )

: N N - submit to GRBP Feb. 2026
Fremg. L1 M. ) TIDZZCEE | | Phase 2 WD preparation in Jun. 2025
— - - submit to GRBP Sep. 2026

Data analysis

Drafting

Phase 2
Test (3) Temp (x1)

B ETRTO test plan

Stage 1 WD submission is not considered
Stage 2 (JASIC estimation)
WD preparation in Nov. 2027
- submit to GRBP Feb. 2028

Data analysis

Drafting

—9 ] GRBP

B ETRTO test plan (WT-61-2 v1)

LTRTO Stage 1

Test volume/Schedule of Stage 2 is estimated by JASIC

2025

2026 2027 2028
P9 110 ;11 ;12 1 2 3 : 4 5 6 |7 8 :9 10 :11 12| 1 : 2 3 45 6 7 -8 1 9 110 11 12 8 1 9 110 i 11 112 | 1 : 2 : 3
: = : : = : = = = : = = : = : : 3 ; = : =
Test plan . E i :
Tyre preparation e preparation T
Test 3 repetition

| : Ten;g 3 régetit-lons |
Temp. B B 3 1 B H T

Data analysis

Drafting

ETRTO Stage 2

Tyre preparation
Test (1) Watering
Test (2) Water depth
Test (3) Temp. (LM,H)

Data analysis

Drafting

—>

In case of ETRTO proposal, the complete timing of test precision improvement will be
delayed at least 1.5 years because of step by step approach.

11



B Our conclusion

JASIC advocated that the current wet test precision for worn tyres is not
sufficient since 2021 and the improvement of the correction formula including
water depth factor introduction in the correction formula is necessary.

ETRTO proposal is ;

> Modification of correction formula including water depth factor introduction
Is considered in Stage 2

> The basis for the calculation made by ETRTO is unknown and no explanation
about Stage 2.

> If we estimate ETRTO Stage 2 test volume /schedule based on JASIC
proposal, the schedule will be delayed drastically (additional 1.5 years).

Based on above, JASIC cannot accept ETRTO proposal (WT-61-2 v1) .

We propose you to adopt JASIC proposal which is more technically reasonable.

12
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Appendix History of “Step by step approach” UANG

Timeline of Terms of Reference for test precision improvement

I O O I I I I

Timeline for “Improve the precision of test procedure” was split 2 steps.
1st step Introduction of Molded SRTTw
2nd step  Improvement of test precision

(Feb/2022) Molded SRTTw

* Feb/24
Improvement of test
precision

Timeline was split 2 steps again.
1st step Define Water depth measurement methods
2nd step  Improvement of test precision

GRBP-77-03
(Feb/2023)

% Feb/26

* Feb/24
Define Water depth
measurement methods

Improvement of test
precision

IWG WGWT is discussing another split as below.

JASIC proposal | *Feb/26 | I- % Sep/26 (Phase 2) |
| (Phase 1) | Upgrade the correction |
I_ Upgrade the correction formula if succeed | formula |
______________ —
________ —_ T — — — o)
ETRTO proposal If *Feb/26 | *2(Stage 2)
| (Stage 1) | | Improvement of test |
L No submission s expected | precsion_



Appendix Known fact of water depth influence on the tyre wet performa

Proposals on WGI formulas and SRTT

Proposals to improve precision of Formula #1 and #4

(e sadtonat sy proposs

Formula # 1 I.  Molded SRTTworn is needed because wet grip is highly sensitivie to tread depth at 3

= .
- |
a - _ "
(SRTTworn mm or less. , a A
referececd) F ] A b |
PSSR = i diccaus molded , F | pi]
ula # 1. B | ! 3 | Ex |
- = 2 |
wy ajlly 2 . ! _ _
PIELIGIEE 3 b < v WT-35-02 Tender - Wet Grip Worn Tyre_Interim report - D1_v0.7.pdf
SRTTworn, 50 km/h 70 km/h 90 km/h TENDER FOR: Study on wet grip of worn tyres [ IDIADA ]
o vs, molded
ECE for W) Table 2 Friction quotient values at different speeds [46]
eterninaton of the theory are necessary 1, =
- : R Road conditions
] S = Vehicle Tire
o , . . P Speed(km/h) | condition Dry | Wet Ru’n Havy "‘““ foe
1) . ? (water<lem) (water<2cm)
- - 4 A P r3 q r ey
© Lt to improve in the short term : \ Coefficient of static friction _
. . e - 3 .85 .65 .55 ).52 <0.
© ove in precision of Formula #1 = ) 50 knm/h New 1085 0.63 0 05 od
© . ‘4 i Used 1.1 | 0.53 0.41 0.25
- i i Yo )
o S 143 } ik New | 082 | 0.62 0.32 0.06
+ Used 0.95 | 0.21 0.11 0.06
B ¢ -2 / C ’ /
() 50 km/h 70 km/h 90 km/h New 075 | 0.43 023 0
g 130 km/h
- Used 0.9 | 022 0.11 0
()
Z

The contact area of worn tyres decreases rapidly.
As the result, wet p reduces drastically.

o Vaw e

Average Stopping distance increase LS N oSk
50 km/h 70 km/h

Fig.1* : From Study on some safety-related aspects of
tire useTNO May 27, 2014

Existing literature and IDIADA report clearly explained that influence of water depth to

worn tyre (sharrow tread depth tyre) is significant.

Appendix 1



Appendix  Results of previous test campaign

@® Molded SRTT worn @ Test track surface friction range

Buff SRTTw Molded SRTTw = o
® TeSt traCk surface frICtlon ra nge [ 2022 Mold SRTTworn test campaign data ]
0850 Self 0.5 Self 1.0 @ f
CV I-l pea k 1 3 " 9% 1 3 . 1% [ 2019-'21 test campaign, Norma / 3PMSF screening test data ] - Lﬁflx L &Ew10 ot
al Self
e | Watering
CV BEC 10.7% 12.9% R T
S 0700 o ©
M Range Normal 3PMSF E ABA -
D % o5 §6 - AA External
0.45-0.80 R2=0.68 0.48 = ?%30 2 . A \Watering
N f t t 0.50-0.75 0.52 0.36 = ep® .5 A
- - - - A
O signiticant immprovemen s o *ados
) 0500 | Bl Proposed rang
= [2019-21 Test campaign results] »© k. £ - —
1.00 0.450 F
o If the friction range is narrowed, i
%m however SRTT-Candidate tyre 0600 0650 0700 0750 0800 0850 0900
g:: correlations is the same or worse. Ave. Peak j SRTT New
Sasn From the 2023 test campaign result,
om0 only 2 test centers were out of the

Buffed SRTTworn Wet friction range (0.50 - 0.75)

No significant improvement

The results of past test campaign were reviewed, however the precision improvement

was not confirmed.

Appendix 2



Appendix

Information of Test center capability

Test Center
(Lab # refer to
attendance list which
made by ETRTO)

Trailer
Test method
method Vehicle
method
External
Watering | Watering

system Self
watering

Standard test

(temp. condition) OK

OK
Water depth
(0.7/1.3mm) OK OK (only self
watering)

Watering system
(External/Self)

OK

Appendix 3



Appendix SKU size --- [ Overall, statistical theory] UANG

[20240827 Response to ETRTO proposal WT-61-2 v1]

For test precision improvement

» G(Tn) formula re-evaluation.
Required SKU size for Variation smoothing between test tyres (Margin of error for GB(Tn) );

B General conditions;

- Probability level ( « ) : 0.05 (Confidence level is 95%)
- Desired statistical power level ( 1-38) : 0.8
B Conditions from test campaign;
- Anticipated effect size R2 : 0.6 ( From 2021 test campaign result )
- Standard deviation :0.115
- Z-value : 1.96 (Corresponds to the confidence level 95%)
Standard deviation
- — il
Acceptable Margin of error = 1.96 X 7N
0.05 =196 x 0.115
T VN

Required SKU size : N = 20 for each tyre category -

~



Appendix Test sample size --- [ Overall, statistical theory] JANG

[ WT-46-2 Worn tyre wet test precision improvement test plan proposal ]

[annex 240507-2 Proposal on IWG WGWT workplan 2024-2025_240507]

For test precision improvement

» G(Tn) formula re-evaluation.
Required sample size for multiple regression analysis;
B General conditions;

- Probability level ( a) : 0.05
- Desired statistical power level ( 1-8) : 0.8
B Conditions from test campaign;
- Anticipated effect size R2 : 0.6 ( From 2021 test campaign result )

- Number of predictors (a,b,c,d + water depth) : 5
Gp(Ty) = Kipailer X {(Fpear(Tn) — [ @*Atpear(R) + b-A9 + c-(A9)? + d-AMTD |}

« plus Water depth
Minimum required sample size : n = 28 for each candidate tyres.

Proposal :
> Sufficient sample size test campaign for multiple regression analysis
n=28 for each candidate tyres.
> Add test water depth factor which has influence on wet . -

~



Appendix Test sample size (= Necessary test data /candidate tyre) UANG

https://www.danielsoper.com/statcalc/formulas.aspx?id=1

» Lower incomplete beta function:

B(x; a,b) = f t* 1 (1 —t)"1dt.
0

x? A-priori Sample Size for Multiple Regression Formulas

Below you will find descriptions and details for the 9@ formulas that are used to compute a-priori
sample size values for multiple regression models.
» Noncentral F-distribution cumulative distribution function (CDF):

» Beta function: (l)i)j
— [ \2 dF |dy . dy
1 Flaldy, dy, 3) = 3 [ ~24 -%117|_1 )
B(I,y)=/ 1=ttt (z|dy, da, A) j2=|:3 i e (d2+d1F > + 7, 5
0

where d; and d; are the numerator and denominator degrees of freedom, 7 is the noncentrality
» Cohen's f2 effect size for an F-test:

R?
2 __
f T 1-R?

where R? is the squared multiple correlation.

parameter, Fis the Fisher F-value, and / is the regularized lower incomplete beta function.
» Noncentral F-distribution noncentrality parameter:
A= f*n

where f is the effect size and n is the sample size.

» Error function:

erf(z) = %A et dt.

» F-distribution cumulative distribution function (CDF):

F(I;d11d2) = Ia,l—dﬁ—(dl/2'd2/2)1

» Normal distribution cumulative distribution function (CDF):

rener -1 1-n(552)]

where p is the mean, gis the standard deviation, and erf is the error function.

+d2 P Regularized lower incomplete beta function:
where d; and d are the degrees of freedom, and / is the regularized lower incomplete beta function. B(I' a b)
I.(a,b) = i Sk Bt il
(a,5) B(a, b)

where the numerator is the lower incomplete beta function, and the denominator is the beta function.
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JASIC Phase 1 Test volume
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Appendix Test volume - ETRTO proposal

ETRTO Stage 1 Test volume (without water depth assessment)

Normal 3PMSF
Tyrel | Tyre2 | Tyre3 | Tyre4 | Tyre5 | Tyre6 | Tyre 7 | Tyre 8 | Tyre 9 |Tyre 10| Tyre 11| Tyre 12| Tyre 13| Tyre 14| Tyre 15| Tyre 16| Tyre 17| Tyre 18 |Tyre 19| Tyre 20| Tyre 21| Tyre 22| Tyre 23| Tyre 24

Test center 1 3 3 3 3 3 3 3 3 24
Test center 2 3 3 3 3 3 3 3 3 24
Test center 3 3 3 3 3 3 3 3 3 24
Test center 4 3 3 3 3 3 3 3 3 24
Test center 5 3 3 3 3 3 3 3 3 24
Test center 6 3 3 3 3 3 3 3 3 24
Test center 7 3 3 3 3 3 3 3 3 24
Test center 8 3 3 3 3 3 3 3 3 24
Test center 9 3 3 3 3 3 3 3 3 24
Test center 10 3 3 3 3 3 3 3 3 24
Test center 11 3 3 3 3 3 3 3 3 24
Test center 12 3 3 3 3 3 3 3 3 24
Test center 13 3 3 3 3 3 3 3 3 24
Test center 14 3 3 3 3 3 3 3 3 24

Test center 15 V. 3 3 3 3 3 3 3 3
| ffm TC1-14 12 12 15 15 15 15 15 15 12 15 12 15 12 12 15 15 15 15 15 15 12 15 12 15 336 |
Sum TC 1-15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 360 |

ETRTO Stage 1 Test volume (with water depth assessment)
Normal 3PMSF
Tyre 1|Tyre 2| Tyre 3|Tyre 4| Tyre 5|Tyre 6| Tyre 7| Tyre 8| Tyre 9 [Tyre 10[Tyre 11[Tyre 12fTyre 13[Tyre 14Tyre 15[Tyre 16[Tyre 17[Tyre 18[Tyre 19Tyre 20Tyre 21Tyre 22[Tyre 23[Tyre 24

Test center 1 6 6 6 6 6 6 6 6 48
Temp + Test center 2 6 6 6 6 6 6 6 6 48
Water depth Test center 3 6 6 6 6 6 6 6 6 a8
Test center 4 6 6 6 6 6 6 6 6 48
Test center 5 6 6 6 6 6 6 6 6 48
Test center 6 6 6 6 6 6 6 6 6 48
Test center 7 6 6 6 6 6 6 6 6 48
Test center 8 6 6 6 6 6 6 6 6 48
Test center 9 6 6 6 6 6 6 6 6 48
Temperature Test center 10 3 3 3 3 3 3 3 3 24
Test center 11 3 3 3 3 3 3 3 3 24
Test center 12 3 3 3 3 3 3 3 3 24
Test center 13 3 3 3 3 3 3 3 3 24
Test center 14 3 3 3 3 3 3 3 3 24

Test center 15 3 3 3 3 3 3 3 3
| gim IC1-14 21 18 24 27 18 27 24 27 18 30 21 21 21 18 24 27 18 27 24 27 18 30 21 21 552 |
m7TC1-15 24 21 24 27 18 27 24 27 21 30 24 21 24 21 24 27 18 27 24 27 21 30 24 21 576 |

X Test matrix of ETRTO Stage 1 is slightly modified for estimation of Stage 2 test volume.
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pendix Test volume - Estimated ETRTO Stage 2

Only for Trailer method

ETRTO Stage 2 Test volume Estimated (without water depth assessment in Stage 1)

Normal 3PMSF

Tyrel | Tyre2 | Tyre3 | Tyre4 | Tyre5 | Tyre 6 | Tyre 7 | Tyre 8 | Tyre 9 | Tyre 10| Tyre 11 | Tyre 12| Tyre 13| Tyre 14| Tyre 15| Tyre 16 | Tyre 17 | Tyre 18 | Tyre 19| Tyre 20| Tyre 1 | Tyre 2 | Tyre 3 | Tyre 4 | Tyre 5 | Tyre 6 | Tyre 7 | Tyre 8 | Tyre 9 | Tyre 10| Tyre 11 |Tyre 12| Tyre 13 | Tyre 14 | Tyre 15| Tyre 16 | Tyre 17| Tyre 18 | Tyre 19 | Tyre 20 TTL
Test center 1 8 8 8 7 8 7 5 2 5 4 2 4 5 5 2 2 2 5 2 2 8 8 8 7 8 7 5 2 5 4 2 4 5 5 2 2 2 5 2 2 186
Test center 2 8 7 5 7 8 5 2 2 5 2 5 5 5 5 5 2 2 5 5 5 8 7 5 7 8 5 2 2 5 2 5 5 5 5 5 2 2 5 5 5 190
Test center 3 8 8 7 7 8 7 2 5 2 4 2 2 5 5 2 5 5 2 2 5 8 8 7 7 8 7 2 5 2 4 2 2 5 5 2 5 5 2 2 5 186
Test center 4 5 4 5 4 5 2 5 5 2 4 2 5 2 2 5] 2 5 5 2 5 5 4 5] 4 5 2 5 5] 2 4 2 5 2 2 5 2 5 5 2 5 152
Test center 5 2 5 2 5 2 5 4 2 5 2 4 4 5 2 5 5 5 2 5 5 2 5 2 5 2 5 4 2 5 2 4 4 5 2 5 5 5 2 5 5 152
Test center 6 2 2 2 2 5 5 4 4 2 5 5 5 2 5 5 5 5 5 5 2 2 2 2 2 5 5 4 4 2 5 5 5 2 5 5 5 5 5 5 2 154
Test center 7 2 2 5 5 2 5 4 4 2 4 4 2 5 5 5 5 5 2 2 5 2 2 5 5 2 5 4 4 2 4 4 2 5 5 5 5 5 2 2 5 150
Test center 8 4 2 4 2 5 5 2 2 4 5 4 2 2 2 5 5 5 5 5 5 4 2 4 2 5 5 2 2 4 5 4 2 2 2 5 5 5 5 5 5 150
Test center 9 4 5 5 5 4 4 2 5 4 2 5 5 5 5 2 2 5 2 2 2 4 5 5 5 4 4 2 5 4 2 5 5 5 5 2 2 5 2 2 2 150
Test center 10 1 3 3 3 1 3 3 3 1 3 3 3 3 1 3 3 3 1 3 3 3 1 3 3 3 3 66
Test center 11 3 3 3 3 3 1 1 1 3 3 3 3 3 3 3 3 3 1 1 1 3 3 3 3 62
Test center 12 3 1 3 3 3 3 3 3 3 3 3 3 1 3 3 3 3 3 3 3 3 64
Test center 13 3 1 3 3 1 3 3 3 3 3 3 1 3 1 3 1 3 3 3 3 3 66
Test center 14 3 1 3 1 3 3 3 3 3 3 3 3 3 1 3 1 3 3 3 3 3 3 3 64

50 50 52 48 49 51 38 41 39 41 40 37 45 45 45 45 45 45 45 45 50 50 52 48 49 51 38 41 39 41 40 37 45 45 45 45 45 45 45 45 1792

ETRTO Stage 2 Test volume Estimated (with water depth assessment in Stage 1)

Normal 3PMSF

Tyrel | Tyre2 | Tyre3 | Tyre4 | Tyre5 | Tyre 6 | Tyre 7 | Tyre 8 | Tyre 9 | Tyre 10 |Tyre 11| Tyre 12| Tyre 13 | Tyre 14 | Tyre 15| Tyre 16 | Tyre 17 | Tyre 18 | Tyre 19 |Tyre 20| Tyre 1 | Tyre 2 | Tyre 3 | Tyre4 | Tyre5 | Tyre 6 | Tyre 7 | Tyre 8 | Tyre 9 | Tyre 10| Tyre 11 | Tyre 12| Tyre 13| Tyre 14| Tyre 15| Tyre 16 | Tyre 17 | Tyre 18| Tyre 19 | Tyre 20 TTL
Test center 1 8 8 8 7 8 7 5 1 5 2 1 2 5] 5 2 2 2 5 2 2 8 8 8 7 8 7 5 1 5 2 1 2 5 5 2 2 2 5 2 2 174
Test center 2 8 7 5 7 6 5 2 1 3 2 3 5 5 5 5 2 2 5 5 5 8 7 5 7 6 5 2 1 3 2 3 5 5 5 5 2 2 5 5 5 176
Test center 3 8 8 7 7 6 7 2 5 1 2 2 1 5 5 2 5 5 2 2 5 8 8 7 7 6 7 2 5 1 2 2 1 5 5 2 5 5 2 2 5 174
Test center 4 3 2 5 4 3 2 5 3 2 4 2 5 2 2 5 2 5 5 2 5 3 2 5 4 3 2 5 3 2 4 2 5 2 2 5 2 5 5 2 5 136
Test center 5 2 3 2 5 2 5 2 2 5 1 2 4 5 2 5 5 5 2 5 5 2 3 2 5 2 5 2 2 5 1 2 4 5 2 5 5 5 2 5 5 138
Test center 6 1 2 1 1 5 3 4 4 2 5 5 5 2 5 5 5 5 5 5 2 1 2 1 1 5 3 4 4 2 5 5 5 2 5 5 5 5 5 5 2 144
Test center 7 2 2 3 3 2 3 2 4 2 4 4 2 5 5 5 5 5 2 2 5 2 2 3 3 2 3 2 4 2 4 4 2 5 5 5 5 5 2 2 5 134
Test center 8 4 2 2 2 5 3 1 2 2 5 4 2 2 2 5 5 5 5 5 5 4 2 2 2 5 3 1 2 2 5 4 2 2 2 5 5 5 5 5 5 136
Test center 9 2 3 5 3 4 4 2 5 4 2 5 3 5 5 2 2 5 2 2 2 2 3 5 3 4 4 2 5 4 2 5 3 5 5 2 2 5 2 2 2 134
Test center 10 1 3 3 3 1 3 3 3 1 3 3 3 3 1 3 3 3 1 3 3 3 1 3 3 3 3 66
Test center 11 3 3 3 3 3 1 1 1 3 3 3 3 3 3 3 1 3 3 1 1 1 3 3 3 3 62
Test center 12 3 1 3 3 3 3 3 3 3 3 3 3 1 1 3 3 3 3 3 3 3 3 3 64
Test center 13 3 1 3 1 3 3 1 3 3 3 3 3 3 1 3 1 3 3 1 3 3 3 3 3 3 66
Test center 14 3 1 3 1 3 3 3 3 3 3 3 3 3 1 3 1 3 3 3 3 3 3 3 3 64

45 44 47 43 43 45 33 37 34 36 35 32 45 45 45 a5 45 45 45 45 45 44 47 43 43 45 33 37 34 36 35 32 45 45 45 45 45 45 a5 45 1668
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