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Resum 

En aquesta secció es presenten 2 annexes amb informació complementària a la memòria: 

 Annex A. Instruccions d’assaig realitzades. 

S’adjunten les diferents instruccions que s’han elaborat, seguint normatives i 

estàndards, per tal de poder assajar vehicles industrials pel què fa al seu ESC.  Així 

doncs, s’adjunta una instrucció per a cada maniobra descrita a la normativa. 

 Annex B. Plànols dels outriggers. 

Es mostren els plànols dels diferents elements que conformen els outriggers. 
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Annex A. Instruccions d’assaig realitzades 

A continuació es presenten les instruccions a seguir per tal de poder realitzar els assajos de 
l’ESC i així poder homologar un vehicle industrial pel què fa a aquest sistema. S’ha de tenir 
en compte que la memòria s’ha dut a terme en el marc d’un conveni de pràctiques amb una 
empresa d’àmbit internacional, i per tant cal que aquests procediments siguin intel·ligibles 
per a gent d’arreu. Aquest és el motiu pel qual els procediments estan escrits en anglès. 

A.1. Double lane change 

 

1.   OBJECT 

 
The purpose of this test method is to determine the handling behaviour of a vehicle when 
driving through a test course which simulates a double lane change manoeuvre. 
 

2.   SCOPE 

 
Vehicles of categories M3, N2 and N3. 

 

3.   REFFERENCE DOCUMENTS 

 
Dynamic manoeuvre for ESC test proposed by UN Regulation No.13-11 
 
This procedure is based on the indications given in ISO 3888-1 and ISO 15037-2 
 

4.   TEST EQUIPMENT AND MATERIALS 

 
Facilities: Dynamic platform (PDA or PDB) 
 
Equipment: 
 

 GPS unit (RT) 
 Steering-wheel sensor (RMS) 
 Data acquisition system (Multidata) 
 Other: 22 cones, trigger reflector and tape measure 

 

5.   MEASUREMENT REQUIREMENTS 

 
Required channels: 
 

 Longitudinal velocity 
 Moment of course entry (trigger) 

 
Additional channels of interest: 
 

 Sideslip angle and/or lateral velocity 
 Lateral acceleration 
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 Longitudinal acceleration 
 Steering-wheel angle 
 Steering-wheel torque 
 Yaw velocity 
 Roll angle 
 Wheel load 

 

6.   SAFETY 

 
Helmet use is mandatory for all occupants. A driver harness shall be mounted in case the 
airbag functioning is disabled and the restraint system is not adaptable to this condition. 
Safety outriggers may be installed. 
 

7.   TEST PREPARATION 

 

7.1. Tyres 

 
Tyres shall have a tread depth of at least 90 % of the original values in the principal 
grooves within ¾ of the tread breadth. 
 
The tyres shall be inflated to the vehicle manufacturer's recommended cold tyre inflation 
pressure for the load condition to be tested. 
 

7.2. Load conditions 

 
Maximum, minimum and other load conditions are defined in ISO 15037-2 paragraphs 
6.4.4.2., 6.4.4.3. and 6.4.4.4. 
 
Manufacturer’s maximum design total mass and maximum design axle load (ISO 1176) 
shall not be exceeded. 
 

7.3. Environment conditions 

 
The ambient wind velocity shall not exceed 5 m/s during the test. 
 

8. PREVIOUS TETS PROCEDURE 

 

8.1. Tyre conditioning 

 
Tyres shall be run in for at least 150 km without excessively harsh use, for example 
braking, acceleration, cornering, hitting the kerb, etc. After running in, the tyres shall be 
maintained at the same position on the vehicle throughout the tests. 
 

8.2. Warm-up 

 
All relevant vehicle components shall be warmed up prior to the tests in order to achieve 
component temperatures representative of normal driving conditions. Tyres shall be 
warmed up prior to the tests to achieve an equilibrium temperature and pressure 
representative of normal driving conditions. A procedure equivalent to driving at the test 
speed for a distance of 50 km or driving 5000 m at a lateral acceleration of 1m/s² (both 
left and right turns) may be appropriate for warming up the tyres. 
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9. TEST PROCEDURE 

 
Test runs shall be carried out with incrementing speed to determine the maximum speed 
for successfully completing the test course according to vehicle characteristics. 
It is recommended to complete at least two valid test runs at the maximum speed. At 
lower speeds one test run is sufficient. 
 
Caution should be exercised during testing so that tyre heating is minimized as much as 
possible. The tyres should be cooled to normal operating temperatures between test runs. 
 

9.1. Test course 

 

 
 

Section Length (m) Width (m) 

1 16 1.1 x VW + 0.25 

2 30  

3 25 1.2 x VW + 0.25 

4 25  

5 15 1.3 x VW + 0.25 

6 15 1.3 x VW + 0.25 

Lane offset OS = 3,5 m 

 
Vehicle width VW means overall width of the vehicle excluding the rear vision mirrors. 
A trigger shall be placed at the entry of section 1. 
 

9.2. Manoeuvre 

 
The vehicle shall be driven through the lane change track at the maximum test speed for 
the vehicle. Over the test course the throttle position shall be held as steady as possible. 
A successful pass through the lane change track requires that none of the cones be 
displaced during the test. 
 

9.3. Gear selection 

 
The tests shall be performed in the highest suitable gear (recommended engine speed 
above 2000 RPM) for vehicles with manual transmission and in drive D for vehicles with 
automatic transmission (if no manual selection is available). 
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9.4. Data recording 

 
A trigger shall be set at the entry of section 1. Pre-trigger time shall be 2 s. Data shall be 
recorded until the vehicle has left the last section. 
 

9.5 Subjective assessment 

 
The test driver shall subjectively assess the overall handling characteristics of the test 
vehicle throughout the test. 
 

A.2. Fish-hook 

 

1.  OBJECT 

 
The purpose of this test is to assess the lateral stability of a vehicle when subjected to a 
reversed steering test or “fish hook” test. 

2.  SCOPE 

 
M2 and N2 under 4,530 kilograms gross vehicle weight rating. 

 

3.  REFFERENCE DOCUMENTS 

 
Dynamic manoeuvre for ESC test proposed by UN Regulation No.13-11. 

This procedure is based on the indications given in NHTSA Docket No. NHTSA-2001-9663. 
 

4.  TEST EQUIPMENT AND MATERIALS 

 
Facilities: Dynamic platform (PDA or PDB) 
 
Equipment: 

 
 GPS unit (RT) 

 Steering-wheel sensor robot (ABD) 

 Data acquisition system (Multidata) 

 

5.  MEASUREMENT REQUIREMENTS 

 
Required channels: 

 
 Longitudinal velocity 

 Sideslip angle and/or lateral velocity 

 Lateral acceleration 
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 Longitudinal acceleration 

 Steering-wheel angle 

 Steering-wheel torque 

 Yaw velocity 

 Roll angle 

 Roll velocity 

 Wheel lift 

 Brake pressures 

 Sideslip angles 

 

6.  SAFETY 

 
Helmet use is mandatory for all occupants. A driver harness shall be mounted in case the 
airbag functioning is disabled and the restraint system is not adaptable to this condition. 
Safety outriggers shall be installed. 

7.  TEST PREPARATION 

7.1. Tyres 

 
Prior to each test series, the tires must be "scrubbed in" to wear away mold sheen and be 
brought up to operating temperature. Test vehicles are to be driven around a circle 30.5 
m in diameter at a speed that produces a lateral acceleration of approximately 0.5 to 0.6 
g. Using this circle, three clockwise laps are to be followed by three counterclockwise 
laps. Once the six laps of the circle are complete, the driver is to input, sinusoidal steering 
at a frequency of 1 Hz and a handwheel amplitude (dss) corresponding to 0.5-0.6 g for 10 
cycles while maintaining a vehicle speed of 56 km/h. A total of four passes using 
sinusoidal steering are to be used. The handwheel magnitude of the final cycle of the final 
pass is to be twice that of dss. The steering machine should be programmed to execute 
the sinusoids. There should be only a minimal delay between the completion of the tire 
break-in and the start of a test series to allow for the collection of a static data file, 
steering machine and data acquisition system adjustment, and final driver briefing. 
 

7.2. Load conditions 

 
The load configuration consists of the driver, instrumentation, steering machine, 
outriggers, and full tank of fuel. 
 
Prior to beginning a the manoeuvre test series, the fuel tank of the vehicle has to be 
completely filled at the beginning of testing and may not be less than 75 % of capacity 
during any part of the testing. 
 

7.3. Environment conditions 

 
The ambient wind velocity shall not exceed 10 m/s during the test. 
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8. PREVIOUS TETS PROCEDURE 

8.1. Tyre conditioning 

 
Tyres shall be run in for at least 150 km without excessively harsh use, for example 
braking, acceleration, cornering, hitting the kerb, etc. After running in, the tyres shall be 
maintained at the same position on the vehicle throughout the tests. 

8.2. Warm-up 

 
All relevant vehicle components shall be warmed up prior to the tests in order to achieve 
component temperatures representative of normal driving conditions. Tyres shall be 
warmed up prior to the tests to achieve an equilibrium temperature and pressure 
representative of normal driving conditions. A procedure equivalent to driving at the test 
speed for a distance of 50 km or driving 5000 m at a lateral acceleration of 1 m/s² (both 
left and right turns) may be appropriate for warming up the tyres. 

9. TEST PROCEDURE 

9.1. Gear selection 

 
All tests are performed with automatic transmissions in "Drive" or with manual 
transmissions in the highest gear capable of sustaining the manoeuvre entrance speed. 

Manual transmission clutches are to remain engaged during all manoeuvres. 
 

9.2. Test manoeuvre 

 
To begin the manoeuvre, the vehicle has to be driven in a straight line at a speed slightly 
greater than the desired entrance speed. The throttle has to be released, coasting to the 
target speed, and then the commanded handwheel input described in the following figure 
has to be triggered.  
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The nominal manoeuvre entrance speeds used in the fishhook manoeuvre have to range 
from 50 to 80 km/h, increased in 10 km/h increments until a termination condition is 
achieved. Termination conditions include simultaneous 5 cm or greater lift of a vehicle's 
inside tires (two-wheel lift) or completion of a test performed at the maximum manoeuvre 
entrance speed without two-wheel lift. If two-wheel lift is observed, a downward iteration 
of vehicle speed has to be used in 1,5 km/h increments until such lift is no longer 
detected. Once the lowest speed for which two-wheel lift could be detected is isolated, 
two additional tests have to be performed at that speed to check two-wheel lift 
repeatability. 

 

The initial steering magnitude and counter steer magnitudes are symmetric, and are 
calculated by multiplying the handwheel angle that would produce a steady state lateral 
acceleration of 0.3 g at 80 km/h on level pavement by 6.5. The fishhook manoeuvre dwell 
times (the time between completion of the initial steering ramp and the initiation of the 
counter steer) are defined by the roll motion of the vehicle being evaluated, and can vary 
on a test-to-test basis. This is made possible by having the steering machine monitor roll 
rate (roll velocity). If an initial steer is to the left, the steering reversal following completion 
of the first handwheel ramp occurs when the roll rate of the vehicle first equals or goes 
below 1.5 degrees per second. If an initial steer is to the right, the steering reversal 
following completion of the first handwheel ramp occurs when the roll rate of the vehicle 
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first equals or exceeds -1.5 degrees per second. The handwheel rates of the initial steer 
and counter steer ramps are 720 degrees per second. 
 
The test driver shall subjectively assess the overall handling characteristics of the test 
vehicle throughout the test. 

A.3. J-turn 

 

1.   OBJECT 

 
The purpose of this test method is to determine the handling behaviour of a vehicle when 
performing a “J” shaped trajectory. 

 

2.   SCOPE 

 
Vehicles of categories M3, N2, N3, O3 and O4. 

 

3.   DEFINITIONS 

 
Jerk: Rate of change of lateral acceleration 

 

4.   REFFERENCE DOCUMENTS 

 
Dynamic manoeuvre for ESC test proposed by UN Regulation No.13-11 

This procedure is based on the indications given in ISO 11026 and ISO 15037-2 
 

5.   TEST EQUIPMENT AND MATERIALS 

 
Facilities: Dynamic platform (PDA or PDB) 
 
Equipment: 
 

 GPS unit (RT) 

 Steering-wheel sensor (RMS) 

 Data acquisition system (Multidata) 

 

6.   MEASUREMENT REQUIREMENTS 

 
Required channels: 
 

 Longitudinal velocity 

 Indication of intervention of the ESC system 

 Lateral acceleration 

 Steering-wheel angle 

 Yaw velocity 
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 Brake pressures of interest 

 Articulation angles between vehicle units 

 Rotational velocity of wheels 

 Retarder operation 

 Engine-torque demand 

 Engine-torque actual 

 Sideslip angle at the first rear axle of the first vehicle unit 

 

7.   SAFETY 

 
Helmet use is mandatory for all occupants. A driver harness shall be mounted in case the 
airbag functioning is disabled and the restraint system is not adaptable to this condition. 
Safety outriggers shall be installed. 
 

8.   TEST PREPARATION 

 

8.1. Tyres 

 
New tyres shall be fitted on the test vehicle according to the vehicle manufacturer's 
specifications.  
 
Tyres shall have a tread depth of at least 90 % of the original values in the principal 
grooves within 3/4 of the tread breadth. 
 
Tyres shall have been stored according to the tyre manufacturer's recommendations and 
shall not have been manufactured more than two years prior to the test. 
 
Tyres shall be inflated to the pressure specified by the vehicle manufacturer for the test 
vehicle configuration. The tolerance for setting the cold inflation pressure is ± 2 %. 
 
The inflation pressure and tread depth of the tyres determined before tyre warm-up and at 
the completion of the test shall be recorded in the test report 
 

8.2. Load conditions 

 
The standard loading condition is maximum loading with the centre of gravity of the load 
at least high enough to cause rollover during a test if the stability control system were 
disabled. The height of the centre of gravity of the load of the vehicle shall be reported. 
The steady-state rollover threshold should also be reported. Additional loading conditions 
are recommended. 
 
The manufacturer's maximum design total mass and maximum design axle load shall not 
be exceeded. 
 

8.3. Environment conditions 

 
The ambient wind velocity shall not exceed 5 m/s during the test. 
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9. PREVIOUS TETS PROCEDURE 

 

9.1. Tyre conditioning 

 
If not specified by the tyre manufacturer, they shall be run in for at least 150 km on the 
test vehicle or an equivalent vehicle without severe braking, acceleration, cornering, 
hitting the kerb, etc. After run-in, the tyres shall be maintained at the same position on the 
vehicle for the tests. 
 

9.2. Warm-up 

 
All relevant vehicle components shall be warmed up prior to the tests in order to achieve a 
temperature representative of normal driving conditions. 
 
A procedure equivalent to driving at the test speed for a distance of at least 50 km or 
5000 m at a lateral acceleration of 1 m/s

2
 (both left and right turn each) may be 

appropriate for warming up the tyres. 
 
The tyre pressures after warm-up may be recorded. 

 

10. TEST PROCEDURE 

 

10.1. Initial driving condition 

 
The longitudinal velocity shall not vary from the nominal value by more than ± 3 % and the 
mean value of lateral acceleration shall be within the range - 0,3 m/s

2
 to + 0,3 m/s

2
. As an 

alternative to the limits of lateral acceleration, the mean value of the yaw velocity shall be 
within the range - 0,5 °/s to + 0,5 °/s. 
 
The standard deviation of the lateral acceleration shall not exceed 0,3 m/s

2
 and the 

standard deviation of longitudinal velocity shall not exceed 3 % of its mean value. As an 
alternative to the limits of lateral acceleration, the standard deviation of the yaw velocity 
shall not exceed 0,5 °/s. 

 

10.2. Performance of the steering procedure 

 
The vehicle shall be steered in such a way that its reference point follows a path that 
starts with a straight line and ends with a circular curve. The transition between the 
straight ahead part and the circular part shall give a constant jerk, ka (m/s

3
), at constant 

longitudinal velocity, VX (m/s). The curvature of the circular part, 1/Ri, shall give a lateral 
acceleration, at the test velocity, that exceeds the steady-state rollover threshold of the 
vehicle by at least 50 %.  
 
The accelerator pedal shall be kept constant throughout the test. Cruise control shall not 
be engaged. For manual transmissions, a gear position that gives an engine speed as 
close as possible to the maximum number of revolutions per minute shall be chosen.  
 
In order to avoid inappropriate self-calibration of the electronic vehicle stability control 
system, and to ensure that system parameters have achieved a steady state, test runs 
should be interspersed with sufficient periods of “normal” driving. Normal driving includes 
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straight ahead driving, moderate turning in both directions and moderate accelerations 
and decelerations.  
 
For each combination of jerk and longitudinal velocity, the test shall be conducted at least 
three times, both in left and right-hand turns.  
 
A test run is finished when the vehicle has reached steady state on the circular curve or 
when roll or yaw instability has occurred. 
 
The closing-curve part of the path, as a function of the length coordinate s (m) along the 
path, is defined in Cartesian coordinates with the following equations. Δs is an 
incremental step along the path. It should not exceed 0.01 m in order to get sufficient 
accuracy. 

 
 
In order to find the value of jerk at which the vehicle eventually rolls over at a given test 
velocity, the jerk shall be increased in steps by changing the path. 
 
Depending on the purpose, the test may be carried out with any number of combinations 
of velocity and jerk. In the simplest case, only one combination of velocity and value of 
jerk may be used. 
 

10.4. Data analysis 

 
Instructions of section 8 of ISO 14792-2 shall be followed. 
 

10.5 Subjective assessment 

 
The test driver shall subjectively assess the overall handling characteristics of the test 
vehicle throughout the test. 

 

A.4. µ-split single lane change 

 

1.   OBJECT 

 
The purpose of this test method is to determine the lateral transient response behaviour 
of the test vehicle in time domain. Therefore the vehicle subjected to a step steer input at 
constant forward speed. 
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2.   SCOPE 

 
For heavy commercial vehicles, heavy commercial vehicle combinations, buses and 
articulated buses, as defined in ISO 3833 for trucks and trailers above 3,5 t and buses 
above 5 t maximum weight, and in UNECE  and EC vehicle classification, categories M3, N2, 
N3, O3 and O4. 

 

3.   REFFERENCE DOCUMENTS 

 
Dynamic manoeuvre for ESC test proposed by UN Regulation No.13-11 

 
This procedure is based on the indications given in ISO 14793-2011 and ISO/TR 8725 

 

4.   TEST EQUIPMENT AND MATERIALS 

 
Facilities: ABS track  
   
Equipment: 
 

 GPS unit (RT) 

 Steering-wheel sensor (RMS) or robot (ABD) 

 Data acquisition system (Multidata) 

 

5.   MEASUREMENT REQUIREMENTS 

 
Required channels: 
 

 Yaw velocity 

 Lateral acceleration 

 Steering-wheel angle 

 Longitudinal velocity 

 
Other variables of interest: 
 

 Sideslip angle 

 Lateral deviation 

 Steering-wheel torque 

 Roll angle 

 

6.   SAFETY 

 
Helmet use is mandatory for all occupants. A driver harness shall be mounted in case the 
airbag functioning is disabled and the restraint system is not adaptable to this condition. 
Safety outriggers shall be installed. 
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7.   TEST PREPARATION 

7.1. Tyres 

 
New tyres shall be fitted on the test vehicle according to the vehicle manufacturer’s 
specifications. They shall have a tread depth of at least 90 % of the original value in the 
principal grooves within 0,75 of the tread breadth, shall have been stored in accordance 
with the manufacturer's recommendation and shall not have been manufactured more 
than two years prior to the test. The date of manufacture shall be noted in the test report. 
 
Tyres shall be inflated to the pressure specified by the vehicle manufacturer for the test 
vehicle configuration. 
 
Inflation pressure and tread depth before tyre warm up and after completion of the test 
shall be recorded in the test report. 

The tests may also be performed with tyres in any state of wear as well as with retreaded 
or regrooved tyres. The details shall be recorded in the test report.  

7.2. Load conditions 

 
The maximum design total mass (Code: ISO-M07) and the maximum design axle load 
(Code: ISO-M12), in accordance with ISO 1176:1990, 4.7 and 4.12, shall not be 
exceeded. 
 
For all tests, the total mass and the centre-of-gravity position in three dimensions should 
be reported for each vehicle unit, and for transient tests, the moment of inertia in yaw 
should also be reported. Moments of inertia in pitch and roll should be reported if 
available. 
 
Alternatively, the loading condition of the vehicle shall be described adequately such that 
these parameters can be reproduced. 
 
Care shall be taken to ensure that the masses, centre-of-gravity positions and moments 
of inertia of the test vehicle compare closely to those parameters of the vehicle in normal 
use. The resulting static wheel loads shall be determined and recorded in the test report. 

Minimum loading condition 
 
For the minimum loading condition, the total mass of the vehicle or combination shall 
consist of the complete vehicle kerb mass (Code: ISO-M06) in accordance with ISO 
1176:1990, 4.6, plus the mass of the instrumentation. In the case of the first vehicle unit, 
the mass of the driver and, if applicable, the mass of an instrument operator or observer 
shall be added. The minimum loading condition is optional. 

 

Maximum loading condition 

 
For the maximum loading condition, the total mass of a fully laden vehicle or combination 
shall consist of the complete vehicle kerb mass plus the maximum load of interest (e.g. 
the legal limit) distributed such that none of the maximum axle loads are exceeded (see 
ISO 1176). The height of the centre of gravity and the mass distribution of the payload 
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should be established to reflect the application of interest. The maximum loading 
condition is the standard test condition. 

Other loading conditions 

Other loading conditions, representing special transport conditions, are encouraged. 
 

7.3. Other operating components 

 
For the standard test conditions, any operating component likely to influence the results of 
a test (e.g. shock absorbers, springs and other suspension components and suspension 
geometry) shall be as specified by the manufacturer. Any deviations from the 
manufacturer’s specification shall be recorded in the test report. 
 
Levelling systems of the chassis and cabin suspension which affect the response 
behaviour inappropriately should be disabled. 
 

7.4. Environment conditions 

 
The ambient wind velocity shall not exceed 5 m/s during the test. 

For each test procedure, weather conditions shall be recorded in the test report. 
 

7.5. Test track 

 
Each lane of the track has to have different low adherence coefficients. The gradient of 
the surface shall not exceed 2,5 % in any direction when measured over any distance 
greater than or equal to the vehicle track. In addition, for tests concerned with damping of 
combination vehicles, the gradient of the test surface shall not exceed 1 % along the path 
of the vehicle as measured over any distance of 25 m or more. For each test the road 
surface conditions and paving material shall be recorded in the test report. 

8. PREVIOUS TETS PROCEDURE 

8.1. Tyre conditioning 

 
Tyres shall be run in for at least 150 km on the test vehicle or an equivalent vehicle 
without excessively harsh use, for example braking, acceleration, cornering, hitting the 
kerb, etc. After running in, the tyres shall be maintained at the same position on the 
vehicle throughout the tests. 

8.2. Channel offset recording 

 
Before starting the tests, the channel offset readouts shall be recorded in static condition 
(stand-still) and in dynamic condition (straight line driving). 

 

8.3. Warm-up 

 
All relevant vehicle components shall be warmed up prior to the tests in order to achieve 
component temperatures representative of normal driving conditions. Tyres shall be 



Aquí pot anar el títol del vostre PFC  Pág. 19 

 

warmed up prior to the tests to achieve an equilibrium temperature and pressure 
representative of normal driving conditions. 
To warm up the tyres, a procedure by driving at the test speed for a distance of at least 
50 km or equivalent to driving 5 km at a lateral acceleration of 1 m/s

2
 (left and right turn 

each) could be appropriate. 
 
The tyre pressures after warm-up may be recorded. 

 

9. TEST PROCEDURE 

 

9.1. Test speed 

 
All tests shall be conducted at either 80 km/h, 90 km/h or 100 km/h, depending on the 
intended use of the vehicle, or at the maximum speed of the vehicle if it is less than 80 
km/h. Other test speeds of interest may be used (preferably in 10 km/h steps). 
 
For each test run, the average speed shall be maintained within a tolerance of ± 2 km/h of 
the selected speed. A deviation of the vehicle speed of ± 3 km/h from the selected speed 
is permissible. 
 

9.2. Lateral acceleration 

 
The recommended value of the lateral acceleration level should be 3 m/s

2
. For safety 

reasons, the maximum lateral acceleration should be smaller than 75 % of the estimated 
rollover limit or 75 % of the road adhesion limit. 
 
The applied lateral acceleration level shall be recorded in the test report. 
 

9.3. Average longitudinal acceleration 

 
For tests concerned with damping of combination vehicles, the average longitudinal 
acceleration over the time period during which measurements are actually made shall be 
within ± 0,1 m/s

2
. 

 

9.4. Procedure 

 
Drive the vehicle at the test speed in a straight line. Starting from a steady-state condition 
with yaw velocity in the range of ± 0,5 °/s, apply one full period sinusoidal steering-wheel 
input with a frequency of 0,2 Hz. An additional frequency of 0,5 Hz should also be used. 
The amplitude error of the actual waveform compared to the true sine wave shall be less 
than 5 % of the first peak value. 
 
Take data while the steering wheel is rotated initially both to the left and to the right. All 
data may be taken in one direction followed by all data in the other direction. Alternatively, 
take data successively in each direction for each acceleration level, from the lowest to the 
highest level. Record the method chosen in the test report. 
 
Increase the steering-wheel amplitude stepwise up to a magnitude sufficient to produce 
the desired lateral acceleration level. 
 
Perform at least three test runs for each combination of speed and steering. 
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9.5. Data analysis 

 
Follow point 10.2 of ISO 14793-2011 instructions. 
 

A.5. Pulse steer input 

 

1.   OBJECT 

 
The purpose of this test method is to determine the lateral transient response behaviour 
of the test vehicle in time domain. Therefore the vehicle subjected to a step steer input at 
constant forward speed. 

 

2.   SCOPE 

 
For heavy commercial vehicles, heavy commercial vehicle combinations, buses and 
articulated buses, as defined in ISO 3833 for trucks and trailers above 3,5 t and buses 
above 5 t maximum weight, and in UNECE and EC vehicle classification, categories M3, N2, 
N3, O3 and O4. 

 

3.   REFFERENCE DOCUMENTS 

 
Dynamic manoeuvre for ESC test proposed by UN Regulation No.13-11. 

 
This procedure is based on the indications given in ISO 14793-2011. 

 

4.   TEST EQUIPMENT AND MATERIALS 

 
Facilities: Dynamic platform (PDA or PDB) 
      ABS track 
 
Equipment: 
 

 GPS unit (RT) 

 Steering-wheel sensor (RMS) or robot (ABD) 

 Data acquisition system (Multidata) 
 

5.   MEASUREMENT REQUIREMENTS 
 
Required channels: 
 

 Yaw velocity 
 Lateral acceleration 
 Steering-wheel angle 
 Longitudinal velocity 

 
Other variables of interest: 
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 Sideslip angle 
 Lateral deviation 
 Steering-wheel torque 
 Roll angle 

 

6.   SAFETY 

 
Helmet use is mandatory for all occupants. A driver harness shall be mounted in case the 
airbag functioning is disabled and the restraint system is not adaptable to this condition. 
Safety outriggers shall be installed. 
 

7.   TEST PREPARATION 

 

7.1. Tyres 

 
New tyres shall be fitted on the test vehicle according to the vehicle manufacturer’s 
specifications. They shall have a tread depth of at least 90 % of the original value in the 
principal grooves within 0,75 of the tread breadth, shall have been stored in accordance 
with the manufacturer's recommendation and shall not have been manufactured more 
than two years prior to the test. The date of manufacture shall be noted in the test report. 
Tyres shall be inflated to the pressure specified by the vehicle manufacturer for the test 
vehicle configuration. 
 
Inflation pressure and tread depth before tyre warm up and after completion of the test 
shall be recorded in the test report. 
 
The tests may also be performed with tyres in any state of wear as well as with retreaded 
or regrooved tyres. The details shall be recorded in the test report.  
 

9.2. Load conditions 

 
The maximum design total mass (Code: ISO-M07) and the maximum design axle load 
(Code: ISO-M12), in accordance with ISO 1176:1990, 4.7 and 4.12, shall not be 
exceeded. 
 
For all tests, the total mass and the centre-of-gravity position in three dimensions should 
be reported for each vehicle unit, and for transient tests, the moment of inertia in yaw 
should also be reported. Moments of inertia in pitch and roll should be reported if 
available. 
 
Alternatively, the loading condition of the vehicle shall be described adequately such that 
these parameters can be reproduced. 
 
Care shall be taken to ensure that the masses, centre-of-gravity positions and moments 
of inertia of the test vehicle compare closely to those parameters of the vehicle in normal 
use. The resulting static wheel loads shall be determined and recorded in the test report. 
 

Minimum loading condition 

 
For the minimum loading condition, the total mass of the vehicle or combination shall 
consist of the complete vehicle kerb mass (Code: ISO-M06) in accordance with ISO 
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1176:1990, 4.6, plus the mass of the instrumentation. In the case of the first vehicle unit, 
the mass of the driver and, if applicable, the mass of an instrument operator or observer 
shall be added. The minimum loading condition is optional. 

 

Maximum loading condition 

 
For the maximum loading condition, the total mass of a fully laden vehicle or combination 
shall consist of the complete vehicle kerb mass plus the maximum load of interest (e.g. 
the legal limit) distributed such that none of the maximum axle loads are exceeded (see 
ISO 1176). The height of the centre of gravity and the mass distribution of the payload 
should be established to reflect the application of interest. The maximum loading 
condition is the standard test condition. 
 

Other loading conditions 

Other loading conditions, representing special transport conditions, are encouraged. 
 

7.3. Other operating components 

 
For the standard test conditions, any operating component likely to influence the results of 
a test (e.g. shock absorbers, springs and other suspension components and suspension 
geometry) shall be as specified by the manufacturer. Any deviations from the 
manufacturer’s specification shall be recorded in the test report. 
 
Levelling systems of the chassis and cabin suspension which affect the response 
behaviour inappropriately should be disabled. 
 

7.4. Environment conditions 

 
The ambient wind velocity shall not exceed 5 m/s during the test. 
 
For each test procedure, weather conditions shall be recorded in the test report. 
 

7.5. Test track 

 
All standard tests shall be carried out on a smooth, clean, dry and uniform paved road 
surface. The gradient of the paved surface shall not exceed 2,5 % in any direction when 
measured over any distance greater than or equal to the vehicle track. In addition, for 
tests concerned with damping of combination vehicles, the gradient of the test surface 
shall not exceed 1 % along the path of the vehicle as measured over any distance of 25 
m or more. For each test the road surface conditions and paving material shall be 
recorded in the test report. 

 

8. PREVIOUS TETS PROCEDURE 

 

8.1. Tyre conditioning 

 
Tyres shall be run in for at least 150 km on the test vehicle or an equivalent vehicle 
without excessively harsh use, for example braking, acceleration, cornering, hitting the 
kerb, etc. After running in, the tyres shall be maintained at the same position on the 
vehicle throughout the tests. 
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8.2. Channel offset recording 

 
Before starting the tests, the channel offset readouts shall be recorded in static condition 
(stand-still) and in dynamic condition (straight line driving). 

 

8.3. Warm-up 

 
All relevant vehicle components shall be warmed up prior to the tests in order to achieve 
component temperatures representative of normal driving conditions. Tyres shall be 
warmed up prior to the tests to achieve an equilibrium temperature and pressure 
representative of normal driving conditions. 
 
To warm up the tyres, a procedure by driving at the test speed for a distance of at least 
50 km or equivalent to driving 5 km at a lateral acceleration of 1 m/s

2
 (left and right turn 

each) could be appropriate. 
 
The tyre pressures after warm-up may be recorded. 

 

9. TEST PROCEDURE 

 

9.1. Test speed 

 
All tests shall be conducted at either 80 km/h, 90 km/h or 100 km/h, depending on the 
intended use of the vehicle, or at the maximum speed of the vehicle if it is less than 80 
km/h. Other test speeds of interest may be used (preferably in 10 km/h steps). 
 
For each test run, the average speed shall be maintained within a tolerance of ± 2 km/h of 
the selected speed. A deviation of the vehicle speed of ± 3 km/h from the selected speed 
is permissible. 
 
The test driver shall subjectively assess the overall handling characteristics of the test 
vehicle throughout the test. 
 

9.2. Lateral acceleration 

 
The recommended value of the lateral acceleration level should be 3 m/s

2
. For safety 

reasons, the maximum lateral acceleration should be smaller than 75 % of the estimated 
rollover limit or 75 % of the road adhesion limit. 
The applied lateral acceleration level shall be recorded in the test report. 
 

9.3. Average longitudinal acceleration 

 
For tests concerned with damping of combination vehicles, the average longitudinal 
acceleration over the time period during which measurements are actually made shall be 
within ± 0,1 m/s

2
. 

 

9.4. Procedure 

 
Drive the vehicle at the test speed in a straight line. Starting from a steady-state condition 
with yaw velocity in the range of ± 0,5°/s, apply a triangular waveform steering-wheel 
input, followed by 3 s to 5 s of neutral steering-wheel position. 
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Use a pulse width of 0,3 s to 2,0 s. Make efforts to minimize the overshoot of the steering-
wheel angle and the differences between zero references before and after the steering-
wheel input to values ≤ 5 % of the peak input level. The zero reference is the steady-state 
value before and after the steering-wheel input. 
 
Determine the amplitude of the steering-wheel input by steady-state driving on a circle, 
the radius of which gives the preselected steady-state lateral acceleration at the required 
test speed. The recommended steady state lateral acceleration level is 3 m/s

2
 or less as 

necessary to remain within the range in which the vehicle exhibits linear properties (see 
ISO/TR 8726). Optionally, higher lateral acceleration levels may also be used provided 
the vehicle remains in the linear range. 
 
Perform at least seven test runs. 

 

9.5. Data analysis 

 
Follow point 12.2 of ISO 14793-2011 instructions. 

 

A.6. Reducing radius 

 

1.   OBJECT 

 
The purpose of this test method is to determine the handling behaviour of a vehicle when 
performing a reducing radius trajectory. 

 

2.   SCOPE 

 
Vehicles of categories M3, N2, N3, O3 and O4. 

 

3.   DEFINITIONS 

 
Jerk: Rate of change of lateral acceleration 

 

4.   REFFERENCE DOCUMENTS 

 
Dynamic manoeuvre for ESC test proposed by UN Regulation No.13-11 
 
This procedure is based on the indications given in ISO 11026 and ISO 15037-2 
 

5.   TEST EQUIPMENT AND MATERIALS 

 
Facilities: Dynamic platform (PDA or PDB) 

     Wet circle 
 
Equipment: 
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 GPS unit (RT) 

 Steering-wheel sensor (RMS) 

 Data acquisition system (Multidata) 

 

6.   MEASUREMENT REQUIREMENTS+ 

 
Required channels: 
 

 Longitudinal velocity 

 Indication of intervention of the ESC system 

 Lateral acceleration 

 Steering-wheel angle 

 Yaw velocity 

 Brake pressures of interest 

 Articulation angles between vehicle units 

 Rotational velocity of wheels 

 Retarder operation 

 Engine-torque demand 

 Engine-torque actual 

 Sideslip angle at the first rear axle of the first vehicle unit 
 

7.   SAFETY 
 
Helmet use is mandatory for all occupants. A driver harness shall be mounted in case the 
airbag functioning is disabled and the restraint system is not adaptable to this condition. 
Safety outriggers shall be installed. 
 

8.   TEST PREPARATION 

 

8.1. Tyres 

 
New tyres shall be fitted on the test vehicle according to the vehicle manufacturer's 
specifications.  
 
Tyres shall have a tread depth of at least 90 % of the original values in the principal 
grooves within 3/4 of the tread breadth. 
 
Tyres shall have been stored according to the tyre manufacturer's recommendations and 
shall not have been manufactured more than two years prior to the test. 
 
Tyres shall be inflated to the pressure specified by the vehicle manufacturer for the test 
vehicle configuration. The tolerance for setting the cold inflation pressure is ± 2 %. 
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The inflation pressure and tread depth of the tyres determined before tyre warm-up and at 
the completion of the test shall be recorded in the test report 
 

8.2. Load conditions 

 
The standard loading condition is maximum loading with the centre of gravity of the load 
at least high enough to cause rollover during a test if the stability control system were 
disabled. The height of the centre of gravity of the load of the vehicle shall be reported. 
The steady-state rollover threshold should also be reported. Additional loading conditions 
are recommended. 
 
The manufacturer's maximum design total mass and maximum design axle load shall not be 
exceeded. 
 

8.3. Environment conditions 

 
The ambient wind velocity shall not exceed 5 m/s during the test. 

 

9. PREVIOUS TETS PROCEDURE 

 

9.1. Tyre conditioning 

 
If not specified by the tyre manufacturer, they shall be run in for at least 150 km on the 
test vehicle or an equivalent vehicle without severe braking, acceleration, cornering, 
hitting the kerb, etc. After run-in, the tyres shall be maintained at the same position on the 
vehicle for the tests. 
 

9.2. Warm-up 

 
All relevant vehicle components shall be warmed up prior to the tests in order to achieve a 
temperature representative of normal driving conditions. 
 
A procedure equivalent to driving at the test speed for a distance of at least 50 km or 
5000 m at a lateral acceleration of 1 m/s

2
 (both left and right turn each) may be 

appropriate for warming up the tyres. 
 
The tyre pressures after warm-up may be recorded. 

 

10. TEST PROCEDURE 

 

10.1. Initial driving condition 

The longitudinal velocity shall not vary from the nominal value by more than ± 3 % and the 
mean value of lateral acceleration shall be within the range - 0,3 m/s

2
 to + 0,3 m/s

2
. As an 

alternative to the limits of lateral acceleration, the mean value of the yaw velocity shall be 
within the range - 0,5 °/s to + 0,5 °/s. 
 
The standard deviation of the lateral acceleration shall not exceed 0,3 m/s

2
 and the 

standard deviation of longitudinal velocity shall not exceed 3 % of its mean value. As an 
alternative to the limits of lateral acceleration, the standard deviation of the yaw velocity 
shall not exceed 0,5 °/s. 
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10.2. Performance of the steering procedure 

 
The vehicle trajectory shall give a constant jerk, ka (m/s

3
), at constant longitudinal velocity, 

VX (m/s). 
 
The accelerator pedal shall be kept constant throughout the test. Cruise control shall not 
be engaged. For manual transmissions, a gear position that gives an engine speed as 
close as possible to the maximum number of revolutions per minute shall be chosen.  
 
In order to avoid inappropriate self-calibration of the electronic vehicle stability control 
system, and to ensure that system parameters have achieved a steady state, test runs 
should be interspersed with sufficient periods of “normal” driving. Normal driving includes 
straight ahead driving, moderate turning in both directions and moderate accelerations 
and decelerations.  
 
For each combination of jerk and longitudinal velocity, the test shall be conducted at least 
three times, both in left and right-hand turns.  
 
A test run is finished when roll or yaw instability has occurred. 
 
The closing-curve path, as a function of the length coordinate s (m) along the path, is 
defined in Cartesian coordinates with the following equations. Δs is an incremental step 
along the path. It should not exceed 0.01 m in order to get sufficient accuracy. 
 

 
 
In order to find the value of jerk at which the vehicle eventually rolls over at a given test 
velocity, the jerk shall be increased in steps by changing the path. 
 
Depending on the purpose, the test may be carried out with any number of combinations 
of velocity and jerk. In the simplest case, only one combination of velocity and value of 
jerk may be used. 
 

10.4. Data analysis 

 
Instructions of section 8 of ISO 14792-2 shall be followed. 
 

10.5 Subjective assessment 

 
The test driver shall subjectively assess the overall handling characteristics of the test 
vehicle throughout the test. 
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A.7. Sine with dwell 

 

1.   OBJECT 

 
The purpose of this test is to assess the lateral stability of a vehicle when subjected to a 
dwell sine steering input at increasing amplitudes. 

 

2.   SCOPE 

 
Truck tractors and buses with a GVW greater than 11800 kg. 

 

3.   REFFERENCE DOCUMENTS 

 
Dynamic manoeuvre for ESC test proposed by UN Regulation No.13-11 

 
This procedure is based on the indications given in FMVSS No. 136 
 

4.   TEST EQUIPMENT AND MATERIALS 

 
Facilities: Dynamic platform (PDA or PDB) 
      ABS track 
 
Equipment: 
 

 GPS unit (RT) 
 Steering-wheel sensor robot (ABD) 
 Data acquisition system (Multidata) 

 

5.   MEASUREMENT REQUIREMENTS 

 
Required channels: 
 

 Longitudinal velocity 
 Sideslip angle and/or lateral velocity 
 Lateral acceleration 
 Longitudinal acceleration 
 Steering-wheel angle 
 Steering-wheel torque 
 Yaw velocity 
 Roll angle 
 Roll velocity 
 Wheel lift 
 Brake pressures 
 Sideslip angles 

 

6.   SAFETY 

 
Helmet use is mandatory for all occupants. A driver harness shall be mounted in case the 
airbag functioning is disabled and the restraint system is not adaptable to this condition. 
Safety outriggers shall be installed. 
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7.   TEST PREPARATION 

 

7.1. Tyres 

 
Tyres shall have a tread depth of at least 90 % of the original values in the principal 
grooves within ¾ of the tread breadth. 
 
The tyres shall be inflated to the vehicle manufacturer's recommended cold tyre inflation 
pressure for the load condition to be tested. 
 

7.2. Load conditions 
 
For a truck tractor, the SWD test would be conducted with the tractor coupled to a test 
trailer and loaded to 80 % of the tractor’s GVW.  
 
For a truck tractor, the SWD test would be conducted with the tractor coupled to a test 
trailer and loaded to 80 % of the tractor’s GVW. 
 
Maximum, minimum and other load conditions are defined in ISO 15037-2 paragraphs 
6.4.4.2., 6.4.4.3. and 6.4.4.4. 
 
Manufacturer’s maximum design total mass and maximum design axle load (ISO 1176) 
shall not be exceeded. 

 

7.3. Environment conditions 

 
The ambient wind velocity shall not exceed 5 m/s during the test. 

 

8. PREVIOUS TETS PROCEDURE 

 

8.1. Tyre conditioning 

 
Tyres shall be run in for at least 150 km without excessively harsh use, for example 
braking, acceleration, cornering, hitting the kerb, etc. After running in, the tyres shall be 
maintained at the same position on the vehicle throughout the tests. 
 

8.2. Warm-up 
 
All relevant vehicle components shall be warmed up prior to the tests in order to achieve 
component temperatures representative of normal driving conditions. Tyres shall be 
warmed up prior to the tests to achieve an equilibrium temperature and pressure 
representative of normal driving conditions. A procedure equivalent to driving at the test 
speed for a distance of 50 km or driving 5000 m at a lateral acceleration of 1m/s² (both 
left and right turns) may be appropriate for warming up the tyres. 

 

9. TEST PROCEDURE 
 
SWD is a manoeuvre based on a 0.5 Hz (half cycle per second) sinusoidal steering input 
with a pause (i.e., dwell) of 1.0 second after completion of the third quarter-cycle of the 
sinusoid. Hence, the total time for the steering maneuver is three seconds. To ensure 
accurate, repeatable, and reproducible results, the performance test uses a steering 
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machine to deliver the maneuver to the steering wheel. Steering is initiated at 72 km/h 
with an allowable variation in initial speed of 1.6 km/h. One series uses counterclockwise 
steering for the first half cycle. The other series uses clockwise steering for the first half 
cycle. The steering amplitude for the initial run of each series is 0.3A, where A is the 
steering wheel angle which would produce 0.5 g of lateral acceleration in the test vehicle 
at a constant speed of 48.3 km/h. 
 
In each of the successive test runs, the steering amplitude would be increased by 
increments of 0.1A until a steering amplitude of 1.3A, or 400 degrees maximum is 
achieved. 
 

 
 

The test driver shall subjectively assess the overall handling characteristics of the test 
vehicle throughout the test. 
 

A.8. Steady-state circular test 

 

1.   OBJECT 

 
The purpose of this test method is to determine the handling behaviour of a vehicle when 
performing a steady-state circular test manoeuvre. 

 

2.   SCOPE 

 
It is applicable to heavy vehicles, i.e. commercial vehicles, combinations, buses and 
articulated buses as defined in ISO 3833, covered by categories M3, N2, N3, O3 and O4.  
 
These categories pertain to trucks and trailers with a maximum mass above 3,5 t and to 
buses and articulated buses with a maximum mass above 5 t. 

 

3.   REFFERENCE DOCUMENTS 

 
Dynamic manoeuvre for ESC test proposed by UN Regulation No.13-11 
 
This procedure is based on the indications given in ISO 14792-2011 and ISO 15037-2 
 

4.   TEST EQUIPMENT AND MATERIALS 
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Facilities: Dynamic platform (PDA or PDB) 
     Wet circle 
 
Equipment: 
 

 GPS unit (RT) 
 Steering-wheel sensor (RMS) 
 Data acquisition system (Multidata) 

 

5.   MEASUREMENT REQUIREMENTS 
 
Required channels: 
 

 Longitudinal velocity 
 Sideslip angle and/or lateral velocity 
 Lateral acceleration 
 Longitudinal acceleration 
 Steering-wheel angle 
 Steering-wheel torque 
 Yaw velocity 
 Roll angle 
 Wheel load 

 

6.   SAFETY 

 
Helmet use is mandatory for all occupants. A driver harness shall be mounted in case the 
airbag functioning is disabled and the restraint system is not adaptable to this condition. 
Safety outriggers shall be installed. 
 

7.   TEST PREPARATION 

 

7.1. Tyres 
 
Tyres shall have a tread depth of at least 90 % of the original values in the principal 
grooves within 3/4 of the tread breadth. 
 
The tyres shall be inflated to the vehicle manufacturer's recommended cold tyre inflation 
pressure for the load condition to be tested. 

 

7.2. Load conditions 
 
Maximum, minimum and other load conditions are defined in ISO 15037-2 paragraphs 
6.4.4.2., 6.4.4.3. and 6.4.4.4. 
Manufacturer’s maximum design total mass and maximum design axle load (ISO 1176) 
shall not be exceeded. 

 

7.3. Environment conditions 
 
The ambient wind velocity shall not exceed 5 m/s during the test. 
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8. PREVIOUS TETS PROCEDURE 

 

8.1. Tyre conditioning 
 
Tyres shall be run in for at least 150 km without excessively harsh use, for example 
braking, acceleration, cornering, hitting the kerb, etc. After running in, the tyres shall be 
maintained at the same position on the vehicle throughout the tests. 

 

8.2. Warm-up 
 
All relevant vehicle components shall be warmed up prior to the tests in order to achieve 
component temperatures representative of normal driving conditions. Tyres shall be 
warmed up prior to the tests to achieve an equilibrium temperature and pressure 
representative of normal driving conditions. A procedure equivalent to driving at the test 
speed for a distance of 50 km or driving 5000 m at a lateral acceleration of 1m/s² (both 
left and right turns) may be appropriate for warming up the tyres. 

 

9. TEST PROCEDURE 

 

9.1. Alternative 1: Constant radius test 
 
During this test procedure, the vehicle shall be steered such that it moves on a circular 
path at a constant speed. Repeat the procedure at successively faster speeds. The entire 
procedure should be repeated on paths of at least three different radii. 
 
A standard radius of 100 m should be used for one of the paths. The radii of the other 
paths should span the largest range practicable. Whichever the radii chosen, the vehicle 
shall be steered such that the reference point of the first unit remains within 0,5 m of the 
intended circular path. 
 
For each radius chosen, conduct the test at several speeds. The first speed shall be the 
slowest practical speed. Choose successive speeds such that the increments of 
centripetal acceleration are not more than 0.5 m/s

2
. Where the data vary rapidly with 

centripetal acceleration, it could be useful to make smaller incremental changes. 
 

9.2. Alternative 2: Constant speed, variable-steer angle test 
 
During this test procedure, the vehicle shall be driven at a constant speed and constant 
steer angle. Repeat the procedure at successively larger steer angles. The entire 
procedure should be repeated applying at least three different speeds. 
 
The standard speed should be 50 km/h and additional speeds covering the broadest 
range practicable are also recommended. A test at a very slow speed is desirable.  
For each test run, maintain the average speed within a tolerance of ±2 km/h of the 
selected speed. A deviation of the vehicle speed of ±3 km/h from the selected speed is 
permissible. 
 
For each test speed, conduct tests at several levels of constant steer angle. The first 
steer angle shall be the smallest practical deflection from the straight-ahead position. 
Choose successive steer angles such that the increments of centripetal acceleration are 
no more than 0.5 m/s

2
. At slower speeds, where large changes of steer angle produce 
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little change in centripetal acceleration, it could be useful to make smaller incremental 
changes. 

 

9.3. Common test conditions 
 
For each test, maintain the steering-wheel position and the vehicle speed as constant as 
possible during the acquisition of the data. Take data for at least 3 s at each steady-state 
centripetal acceleration. During this time period, the standard deviation of centripetal 
acceleration shall not exceed 0.25 m/s

2
. 

Take data for both the left and right turns. 
The range of centripetal accelerations covered should be as large as practicable. 

 

9.4. Data analysis 
 
Instructions of section 8 of ISO 14792-2 shall be followed. 

 

9.5 Subjective assessment 
 
The test driver shall subjectively assess the overall handling characteristics of the test 
vehicle throughout the test. 
 

A.9. Step steer input 

 

1.   OBJECT 

 
The purpose of this test method is to determine the lateral transient response behaviour 
of the test vehicle in time domain. Therefore the vehicle subjected to a step steer input at 
constant forward speed. 

 

2.   SCOPE 

 
For heavy commercial vehicles, heavy commercial vehicle combinations, buses and 
articulated buses, as defined in ISO 3833 for trucks and trailers above 3,5 t and buses 
above 5 t maximum weight, and in UNECE  and EC vehicle classification, categories M3, N2, 
N3, O3 and O4. 

 

3.   REFFERENCE DOCUMENTS 

 
Dynamic manoeuvre for ESC test proposed by UN Regulation No.13-11 

 
This procedure is based on the indications given in ISO 14793-2011 
 

4.   TEST EQUIPMENT AND MATERIALS 

 
Facilities: Dynamic platform (PDA or PDB) 
      ABS track 
 
Equipment: 
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 GPS unit (RT) 
 Steering-wheel sensor (RMS) or robot (ABD) 
 Data acquisition system (Multidata) 

 

5.   MEASUREMENT REQUIREMENTS 
 
Required channels: 
 

 Yaw velocity 
 Lateral acceleration 
 Steering-wheel angle 
 Longitudinal velocity 

 
Other variables of interest: 
 

 Sideslip angle 
 Lateral deviation 
 Steering-wheel torque 
 Roll angle 

 

6.   SAFETY 
Helmet use is mandatory for all occupants. A driver harness shall be mounted in case the 
airbag functioning is disabled and the restraint system is not adaptable to this condition. 
Safety outriggers shall be installed. 
 

7.   TEST PREPARATION 

 

7.1. Tyres 
New tyres shall be fitted on the test vehicle according to the vehicle manufacturer’s 
specifications. They shall have a tread depth of at least 90 % of the original value in the 
principal grooves within 0,75 of the tread breadth, shall have been stored in accordance 
with the manufacturer's recommendation and shall not have been manufactured more 
than two years prior to the test. The date of manufacture shall be noted in the test report. 
 
Tyres shall be inflated to the pressure specified by the vehicle manufacturer for the test 
vehicle configuration. 
 
Inflation pressure and tread depth before tyre warm up and after completion of the test 
shall be recorded in the test report. 
 
The tests may also be performed with tyres in any state of wear as well as with retreaded 
or regrooved tyres. The details shall be recorded in the test report.  
 

7.2. Load conditions 
 
The maximum design total mass (Code: ISO-M07) and the maximum design axle load 
(Code: ISO-M12), in accordance with ISO 1176:1990, 4.7 and 4.12, shall not be 
exceeded. 
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For all tests, the total mass and the centre-of-gravity position in three dimensions should 
be reported for each vehicle unit, and for transient tests, the moment of inertia in yaw 
should also be reported. Moments of inertia in pitch and roll should be reported if 
available. 
 
Alternatively, the loading condition of the vehicle shall be described adequately such that 
these parameters can be reproduced. 
 
Care shall be taken to ensure that the masses, centre-of-gravity positions and moments 
of inertia of the test vehicle compare closely to those parameters of the vehicle in normal 
use. The resulting static wheel loads shall be determined and recorded in the test report. 
 

Minimum loading condition 
 
For the minimum loading condition, the total mass of the vehicle or combination shall 
consist of the complete vehicle kerb mass (Code: ISO-M06) in accordance with ISO 
1176:1990, 4.6, plus the mass of the instrumentation. In the case of the first vehicle unit, 
the mass of the driver and, if applicable, the mass of an instrument operator or observer 
shall be added. The minimum loading condition is optional. 

 

Maximum loading condition 
 
For the maximum loading condition, the total mass of a fully laden vehicle or combination 
shall consist of the complete vehicle kerb mass plus the maximum load of interest (e.g. 
the legal limit) distributed such that none of the maximum axle loads are exceeded (see 
ISO 1176). The height of the centre of gravity and the mass distribution of the payload 
should be established to reflect the application of interest. The maximum loading 
condition is the standard test condition. 
 

Other loading conditions 
 
Other loading conditions, representing special transport conditions, are encouraged. 
 

7.3. Other operating components 
 
For the standard test conditions, any operating component likely to influence the results of 
a test (e.g. shock absorbers, springs and other suspension components and suspension 
geometry) shall be as specified by the manufacturer. Any deviations from the 
manufacturer’s specification shall be recorded in the test report. 
 
Levelling systems of the chassis and cabin suspension which affect the response 
behaviour inappropriately should be disabled. 
 

7.4. Environment conditions 
 
The ambient wind velocity shall not exceed 5 m/s during the test. 
 
For each test procedure, weather conditions shall be recorded in the test report. 

 

7.5. Test track 
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All standard tests shall be carried out on a smooth, clean, dry and uniform paved road 
surface. The gradient of the paved surface shall not exceed 2,5 % in any direction when 
measured over any distance greater than or equal to the vehicle track. In addition, for 
tests concerned with damping of combination vehicles, the gradient of the test surface 
shall not exceed 1 % along the path of the vehicle as measured over any distance of 25 
m or more. For each test the road surface conditions and paving material shall be 
recorded in the test report. 

 

8. PREVIOUS TETS PROCEDURE 

 

8.1. Tyre conditioning 
 
Tyres shall be run in for at least 150 km on the test vehicle or an equivalent vehicle 
without excessively harsh use, for example braking, acceleration, cornering, hitting the 
kerb, etc. After running in, the tyres shall be maintained at the same position on the 
vehicle throughout the tests. 

 

8.2. Channel offset recording 
 
Before starting the tests, the channel offset readouts shall be recorded in static condition 
(stand-still) and in dynamic condition (straight line driving). 

 

8.3. Warm-up 
 
All relevant vehicle components shall be warmed up prior to the tests in order to achieve 
component temperatures representative of normal driving conditions. Tyres shall be 
warmed up prior to the tests to achieve an equilibrium temperature and pressure 
representative of normal driving conditions. 
To warm up the tyres, a procedure by driving at the test speed for a distance of at least 
50 km or equivalent to driving 5 km at a lateral acceleration of 1 m/s

2
 (left and right turn 

each) could be appropriate. 
 
The tyre pressures after warm-up may be recorded. 

 

9. TEST PROCEDURE 

 

9.1. Test speed 
 
All tests shall be conducted at either 80 km/h, 90 km/h or 100 km/h, depending on the 
intended use of the vehicle, or at the maximum speed of the vehicle if it is less than 80 
km/h. Other test speeds of interest may be used (preferably in 10 km/h steps). 
 
For each test run, the average speed shall be maintained within a tolerance of ± 2 km/h of 
the selected speed. A deviation of the vehicle speed of ± 3 km/h from the selected speed 
is permissible. 
 

9.2. Lateral acceleration 
 
The recommended value of the lateral acceleration level should be 3 m/s

2
. For safety 

reasons, the maximum lateral acceleration should be smaller than 75 % of the estimated 
rollover limit or 75 % of the road adhesion limit. 
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The applied lateral acceleration level shall be recorded in the test report. 
 

9.3. Average longitudinal acceleration 
 
For tests concerned with damping of combination vehicles, the average longitudinal 
acceleration over the time period during which measurements are actually made shall be 
within ± 0,1 m/s

2
. 

 

9.4. Procedure 
 
Drive the vehicle at the test speed in a straight line. Starting from a steady-state condition 
with yaw velocity in the range of ± 0,5 °/s, apply a steering input as rapidly as possible to 
a preselected value and maintain it at that value until the measured vehicle motion 
variables reach a steady state. 
 
Take data for both left and right turns. All data shall be taken in one direction followed by 
all data in the other direction. Alternatively, take data successively in each direction for 
each acceleration level, from the lowest to the highest level. Record the method chosen in 
the test report. 
 
Data shall be taken throughout the desired range of steering inputs and response variable 
outputs. 
 
Increase the steering-wheel amplitude stepwise up to a magnitude sufficient to produce 
the desired lateral acceleration level. 
 
Perform at least three test runs at each steering-wheel angle amplitude. 

 

9.5. Data analysis 
 
Follow point 9.2 of ISO 14793-2011 instructions. 

 

9.6. Test execution example 
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Annex B. Plànols dels outriggers 

A continuació es presenten els plànols de les diferents peces que conformen els outriggers. 
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