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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards 

committee has been established has the right to be represented on that committee. International 
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work. 

electrotechnical standardization.

The procedures used to develop this document and those intended for its further maintenance are 
described in the ISO/IEC Directives, Part 1.  In particular the different approval criteria needed for the 

editorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

on the ISO list of patent declarations received (see www.iso.org/patents).

constitute an endorsement.

assessment, as well as information about ISO’s adherence to the WTO principles in the Technical 
Barriers to Trade (TBT) see the following URL:  .

The committee responsible for this document is ISO/TC 31, Tyres, rims and valves.
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Passenger car, commercial vehicle, truck and bus tyres — 
Methods for measuring snow grip performance — Loaded 
new tyres

1 Scope

on passenger car, commercial vehicle, truck and bus vehicles on a snow packed surface.

2 Normative references

ISO 4000-1, Passenger car tyres and rims (metric series) — Part 1: Tyres

ISO 4209-1, Truck and bus tyres and rims (metric series) — Part 1: Tyres

ASTM F1805, Standard Test Method for Single Wheel Driving Traction in a Straight Line on Snow- and Ice-
Covered Surfaces

ASTM E1136, 

ASTM F2870, 

ASTM F2871, 

ASTM F2872, 
Test Tire

3.1
passenger car tyre

3.2
commercial vehicle tyre

3.3
truck and bus tyre

© ISO 2016 – All rights reserved 1
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3.4
test run

3.5
tyre set

3.6
candidate tyre
T
test tyre set (3.5) that is part of an evaluation program

3.7
reference tyre
R
special test tyre set (3.5
benchmark in an evaluation program

International) standards:

— ASTM E1136, SRTT P195/75R14;

— ASTM F2870, SRTT 315/70 R 22.5 - 154/150 L;

— ASTM F2871, SRTT 245/70 R 19.5 - 136/134 M;

— ASTM F2872, SRTT 225/75 R 16 C - 116/114 S.

3.8
control tyre
C
tyre set (3.5) that is part of an evaluation program

3.9
braking test

test runs (3.4
time frame

3.10
mean fully developed deceleration
mfdd
average deceleration calculated on the basis of the measured distance recorded when decelerating a 

3.11
acceleration test

test runs (3.4
within a short time frame

3.12
acceleration force of a tyre
longitudinal force resulting from acceleration torque application
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3.13

AFC
ratio of acceleration force to vertical load

3.14
average acceleration
AA
average acceleration calculated on the basis of the measured distance recorded when accelerating a 

3.15
Snow Grip Index
SG

3.16
loaded radius

pressure

4 Test methods

4.1 Braking on snow method for passenger car tyres

4.1.1 General

4.1.2 Test course

2 % gradient, covered with packed snow.

of medium packed and prepared snow about 2 cm thick.

between 75 and 85.

4.1.3 Vehicle

The test shall be conducted with a standard production vehicle in good running order and equipped 
with ABS.
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4.1.4 Standard reference test tyre

ASTM E1136, SRTT P195/75R14.

4.1.5 Tyres preparation

4.1.6 Tyre load

4.1.8 Instrumentation

4.1.9 Testing order and sequences

a minimum of six times.

When it is no longer possible not to overlap full ABS-braking zones, the test course shall be re-groomed.
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Order of testing:

R1 - T - R2

where

R1 is the initial test of the SRTT;

R2 is the repeat test of the SRTT;

T

example:

R1 - T1 - T2 - R2

Required sequence is as follows:

— six Candidate one repetitions, then shift aside;

— six Candidate two repetitions, then shift aside;

— six SRTT repetitions, then shift aside.

4.1.10 Test procedure

Drive the vehicle at a speed not lower than 28 km/h.

When the measuring zone has been reached, the vehicle gear is set into neutral, the brake pedal is 

and to result in stable deceleration of the vehicle and held down until the speed is lower than 8 km/h.

speed, or deceleration measurements.

Formula (1):

mfdd =
−Sf Si
D

2 2

2
 (1)

where

D is the distance covered between Si and Sf, in m;

Si is the initial speed, in m/s;

Sf

4.1.11 Data evaluation and presentation of results

and reported.
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Formula (2):

CV tyre

Std.dev tyre

Mean tyre
( ) = ( )

( )
 (2)

4.1.11.2 SRTT weighted variance

Weighted averages (wa) of two successive tests of the SRTT shall be computed taking into account the 

Table 1.

Table 1 — Calculation of weighted averages

If the number of sets of 
candidate tyres between two 
successive runs of the refer-

ence tyre is:

and the set of 
candidate tyres to then “wa” is calculated by 

applying the following:

1 R1 -T1 – R2 T1 wa = 1/2 (R1 + R2)
2 R1 -T1 – T2 – R2 T1 wa = 2/3 R1 + 1/3 R2

T2 wa = 1/3 R1 + 2/3 R2

4.1.11.3 Snow Grip Index

Formula (3):

Snow Grip Index candidate

Mean candidate

wa SRTT
( ) = ( )

( )
 (3)

4.1.11.4 Statistical validation

drift, eventual outliers.

examined.

If those conditions are not met, tests shall be performed again after re-grooming the test course.

appears to have been deteriorated.

4.1.12 Snow grip performance comparison between a candidate tyre and a reference tyre using 
a control tyre

4.1.12.1 General
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4.1.12.2 Snow Grip Index calculation in case of a control tyre

4.1.2 to 4.1.11.4.

snow grip indices that is SG1 × SG2.

4.1.12.3 Boundary conditions

required for the SRTT.

performance appears to have been deteriorated.

4.2 Braking on snow method for commercial vehicle tyres

4.2.1 General

4.2.2 Test course

Same requirements as to 4.1.2

4.2.3 Vehicle

Same requirements as to 4.1.3

4.2.4 Standard reference test tyre

ASTM F2872, SRTT 225/75R16C.

4.2.5 Tyres preparation
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4.2.6 Tyre load

Pt Formula (4):

P P
Q
Qt r

t

r

=
⎛

⎝
⎜
⎜

⎞

⎠
⎟
⎟

1 25,

 (4)

where

Qr

Pr Qr;

Qt

Pt shall be calculated as given in Formula (5):

P P P
t r r
= ( ) = ( )0 75 0 7

1 25

, ,
,

 (5)

where

Pr Qr.

4.2.8 Instrumentation

Same requirements as to 4.1.8

4.2.9 Testing order and sequences

Same requirements as to 4.1.9

4.2.10 Test procedure

Same requirements as to 4.1.10

4.2.11 Data evaluation and presentation of results

Same requirements as to 4.1.11.1
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4.2.11.2 SRTT weighted variance

Same requirements as to 4.1.11.2

4.2.11.3 Snow Grip Index

Same requirements as to 4.1.11.3

4.2.11.4 Statistical validation

Same requirements as to 4.1.11.4

4.2.12 Snow grip performance comparison between a candidate tyre and a reference tyre using 
a control tyre

4.2.12.1 Snow Grip Index calculation in case of a control tyre

Same requirements as to 4.1.12.2

4.2.12.2 Boundary conditions

Same requirements as to 4.1.12.3

4.3 Acceleration on snow method for truck and bus tyres

4.3.1 General

3.3

4.3.2 Test course

2 % gradient, covered with packed snow.

of medium packed and prepared snow about 2 cm thick.

between 80 and 90.

 

© ISO 2016 – All rights reserved 9



BS ISO 18106:2016

 

ISO 18106:2016(E)

4.3.3 Vehicle

4.3.3.1 General

The test shall be conducted with a two axle standard production vehicle in good running conditions 
equipped with the following:

a) low rear axle weight and an engine powerful enough to maintain the average percentage of slip 
during the test as required in 4.3.10.1 and 4.3.10.2;

b) a manual gearbox (automatic gearbox with manual shift allowed) having a gear ratio covering the 
speed range of at least 19 km/h between 4 km/h and 30 km/h;

(called Traction Control, ASR, TCS, etc.).

4.3.3.2 Vehicle particular case

is not available, a vehicle without Traction Control/ASR/TCS is permitted provided that the vehicle is 
4.3.8 and a differential lock on the driven 

axle used in accordance with the operating procedure 4.3.10.2. If the differential lock is available, it shall 
be used; however, if the differential lock is not available, the Averaged Slip Ratio should be measured on 
the left and right driven wheel.

— those permitting to install an automatic activation of the acceleration and the measurements.

4.3.4 Standard reference test tyre

ASTM F2870 and ASTM F2871 are considered equivalent.

4.3.5 Tyres preparation

 

10 © ISO 2016 – All rights reserved



BS ISO 18106:2016

 

ISO 18106:2016(E)

4.3.6 Tyre load

The vehicle front steer total static axle load should be between 60 % and 160 % of the driven rear total 
axle load.

4.3.8 Instrumentation

A sensor suitable for measuring speed and distance covered on snow surface between two speeds shall 
be used.

GPS …) shall be used.

The following tolerances shall be respected:

a) for speed measurements: ±1 % (km/h) or 0,5 km/h whichever is greater;

b) for distance measurements: ±1 × 10  m.

and shall be used in the particular case of 4.3.3.2.

The Slip Ratio is calculated as given in Formula (6):

Slip Ratio %

Wheel speed Vehicle speed

Vehicle speed
( ) =

−⎡

⎣
⎢
⎢

⎤

⎦
⎥
⎥
×1000  (6)

where

Vehicle speed is measured through the sensors listed above, in m/s;

Wheel speed
loaded radius as given in Formula (7)
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Wheel speed loaded radius angular speed= × ×2π  (7)

where

is 3,1416;

loaded radius is expressed in m;

angular speed is expressed in revolution per second (s-1).

4.3.9 Testing order and sequences

repeated a minimum of six times.

When it is no longer possible not to overlap full acceleration zones, the test course shall be re-groomed.

Order of testing:

R1 - T - R2

where

R1 is the initial test of the SRTT;

R2 is the repeat test of the SRTT;

T

R1 - T1 - T2 – T3 - R2

Required sequence is as follows:

— six Candidate one repetitions, then shift aside;

— six Candidate two repetitions, then shift aside;

— six Candidate three repetitions, then shift aside;

— six SRTT repetitions, then shift aside.

4.3.10 Test procedure

4.3.10.1 General

Drive the vehicle at a constant speed between 4 km/h and 11 km/h and the gear ratio capable of 
covering the speed range of at least 19 km/h for the complete test program (e.g. R-T1-T2-T3-R).
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The recommended gear ratio selected is third or fourth and shall give minimum 10 % Average Slip 
Ratio in the measured range of speed.

Final speed = Initial speed + 15 km/h.

No rearward restraining force shall be applied to the test vehicle.

10 % to 40 %.

Each time the measurement is repeated, the average acceleration AA (m·s ) is calculated as given in 
Formula (8):

AA =
−Sf Si
D

2 2

2
 (8)

where

D is the distance covered between Si and Sf, in m;

Si is the initial speed, in m/s;

Sf

4.3.10.2 Vehicle without Traction Control System

In the particular case of 4.3.3.2 where a standard production vehicle equipped with a Traction Control 

between 10 % and 40 % (Controlled Slip procedure in place of the Full Slip) within the prescribed range 
of speeds. If a differential lock is not available, the Averaged Slip Ratio difference between the left and 

are performed with Controlled Slip procedure.

4.3.11 Data evaluation and presentation of results

CV tyre

Std.dev tyre

Mean tyre
( ) = ( )

( )
 (9)
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the test.

Stability coefficient
Average2 Average1

Average1
=

−  (10)

4.3.11.3 Calculation of the “average AA”

Table 2.

Table 2 — Calculation of average acceleration (AA)

If the number of sets of 
candidate tyres between two 
successive runs of the refer-

ence tyre is

and the set of 
candidate tyres to then “Ra” is calculated by 

applying the following

1 R1 -T1 – R2 T1 Ra = 1/2 (R1 + R2)
2 R1 -T1 – T2 – R2 T1 Ra = 2/3 R1 + 1/3 R2

T2 Ra = 1/3 R1 + 2/3 R2
3 R1 -T1 – T2 – T3 – R2 T1 Ra = 3/4 R1 + 1/4 R2

T2 Ra = 1/2 R1 + 1/2 R2
T3 Ra = 1/4 R1 + 3/4R2

Table 3.

AFC(R) = Ra/g
AFC(T) = Ta/g

NOTE 1 Ra and Ta are expressed in m/s2.
2).

4.3.11.5 Snow Grip Index

Snow Grip Index

AFC

AFC

T
T

R
( ) = ( )

( )
 (11)
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4.3.11.6 Calculation of the Slip Ratio

The Slip Ratio can be calculated as the average of Slip Ratio as 4.3.8

given in Formula (12):

Slip Ratio %

Average distance No slip distance

No slip distance
( ) =

−⎡

⎣⎣
⎢
⎢

⎤

⎦
⎥
⎥
×100  (12)

No slip distance means that the wheel distance is calculated on a run done with a constant speed or on 
a continuous low acceleration.

4.3.12 Snow grip performance comparison between a candidate tyre and a reference tyre using 
a control tyre

4.3.12.1 Snow Grip Index calculation in case of a control tyre

Same requirements as to 4.1.12.2

4.3.12.2 Boundary conditions

Same requirements as to 4.1.12.3
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Annex A 
(informative) 

 
Example of a possible test report of Snow Grip Index for a 

passenger car or commercial vehicle tyre

Test data

1. Date of test:

2. Location of test track:

2.1. Test track characteristics:

Table A.1

At start of tests At end of tests
weather
ambient temperature
snow temperature
CTI index
other

Table A.2

SRTT (1st test) Candidate 1 Candidate 2 Candidate 3 SRTT (2nd test)

Test rim width code

Load index F/R (%)

(kPa)
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2)

Table A.3

Run number
SRTT (1st 

test) Candidate Candidate
SRTT (2nd 

test)

1
2
3
4
5
6
 
 
 
Mean
Std deviation
CV (%)
Validation 
SRTT X X X

SRTT average X X X
Snow Grip 
Index 100 X
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Annex B 
(informative) 

 
Example of a possible test report of Snow Grip Index for a truck 

and bus tyre

Test data

1. Date of test:

2. Location of test track:

2.1. Test track characteristics:

Table B.1

At start of tests At end of tests
weather
ambient temperature
snow temperature
CTI index 80 to 90
other

Table B.2

SRTT (1st test) Candidate 1 Candidate 2 Candidate 3 SRTT (2nd test)

Test rim width code

Load index F/R (%)

(kPa)
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5. Test results: average accelerations (m/s2)

Table B.3

Run number SRTT (1st test) Candidate 1 Candidate 2 Candidate 3 SRTT (2nd test)

1
2
3
4
5
6
 
 
 
Mean
Std deviation
Slip ratio (%)
CV (%) 6 %
Validation SRTT (SRTT)  6 % X X X X
SRTT average X X X X
Snow Grip Index 1,00 X
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