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Paragraph 1. (including footnote 1/), amend to read:

“1. SCOPE

This Regul ation applies generally to vehicles of category M N
and O 1/ having a maxi num perm ssi bl e mass greater than 3500kg
and inparticular to tank vehicles of category N2, N3, O3 and O4,
1/, intended for the carriage of dangerous ......

Insert a new paragraph 2.2.1.,to read:

“2.2. 1. t he manuf acturer of the base chassis;

Paragraphs 2.2.1. and 2.2.2. (forner), renunber as paragraphs 2.2.2. and 2.2.3.

Paragraphs 2.2.3. (former), renunmber as paragraphs 2.2.4.1

Insert a new paragraph 2.2.4.,to read:

“2.2.4. the type of body to be fitted to a vehicle in service as
aut horised by the chassis nanufacturer;”

Paragraphs 2.2.4. to 2.2.10.(former), renunber as paragraphs 2.2.5.to0 2.2.11

Paragraphs 5.1.1. to 5.2.,amend to read:

“5.1. 1. atilt table test in accordance with annex 3 to this Regul ation
whi ch sinulates a non-vibratory steady-state turn, or

as an alternative, a static calculation nethod in accordance with
annex 4 to this Regulation. If there is any doubt or dispute a
tilt table test shall be used.

5.1.2. a dynamc test in accordance with annex 5 to this Regulation, or

as an alternative a sinulation procedure in accordance with
annex 6 to this Regulation. |f there is any doubt or dispute a
dynam c test shall be used

5.2. The results of paragraphs 5.1.1. and 5.1.2. shall be considered
satisfactory if the conditions set out in paragraph 5.3. and, in
the case of the physical tests, paragraph 5.4. below are
satisfied.”

Paragraph 5.3.1., anend to read:

“5.3. 1. Usi ng the corresponding annex to this Regulation, the vehicle
shall fulfil the follow ng conditions:”
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Paragraph 5.3.1.1., anend to read:

“5,3.1.1. Tilt table test nethod:

VWhen tested in accordance with annex 3 the static rollover
stability of the vehicle shall be such that overturning shall not
occur before a tilt table angle of 23° ....”

Paragraph 5.3.1.2., anend to read:

“5,3.1. 2. Static cal cul ati on net hod:

Insert new paragraphs 5.3.1.3. and 5.3.1.3.1., to read:

“5.3.1. 3. Dynanic test and dynam c sinulation nmethod:

The dynamic rollover stability shall be such that using either
the physical test procedure given in annex 5 or the sinulation
procedure given in annex 6, overturning shall not occur before
the vehicle reaches a minimum |l ateral acceleration level of 4 m's
measured at the centre of gravity of the vehicle. Note that it
is perm ssible for any wheel to achieve zero wheel load or to

| ose contact with the road surface at this level of latera

accel eration, provided that the vehicle remins stable.

If the vehicle fails in one of the three tests for a specific
direction (right or left), it is allowed to do one consecutive
(re)test.

5.3.1.3.1. In the case of a vehicle equipped with any stability enhancenent
system whi ch is not purely mechanical, such as an electronically
controlled stability system it shall also fulfil a Failure Mde
Level. Until such tine as this failure | evel has been
established it shall be considered to be the mninmum]|eve
specified in 5.3.1.3.

Annex 1,

Insert newitenms 3.2. and 3.3., to read:

“3. 2. i f applicable, body; nmake, nodel:

3. 3. in case of a tank type of vehicle:”

Itens 3.2. and 3.3.(forner), renunber as itens 3.5.1. and 3.5. 2.

Insert newitems 3.5.3. to 3.5.5., to read:

“3.5. 3. cross-section of the tank: circular/elliptical/maxi-volume 2/

3.5.4. filling factor of the test load (% fill of the tank):

3.5.5. test load (water, etc.): "
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Iltem 7., should be del et ed.

Items 8 to 10 (former), renunber as items 7. to 9.

Insert a newitem 10., to read:

“10. in case of a stability enhancenent system which is not purely
mechani cal ; make, nmodel, type:

ltenms 11.3. and 11.4., should be del eted.

I nsert new annexes 5 and 6, to read:

“Annex 5
DYNAM C LATERAL STABI LI TY TEST PROCEDURE

The dynamic lateral stability of notor vehicles, trailers and seni-trailers of
categories M N and O having a maxi num perm ssible mass greater than 3. 5t,
shall be determ ned by a single sinusoidal steer input test procedure. 1In the
case of any trailer, a typical powered towi ng vehicle shall be used for the
test.

The tests and requirenments shall not apply to a towi ng vehicle specifically
designed not to carry any |oad other than that inposed by a sem -trailer
through a fifth wheel coupling device.

1. GENERAL CONDI TI ONS
1.1. The test track

Al'l tests shall be carried out on a snooth, clean, dry and uni-
formy paved road surface. The gradient of the paved test
surface shall not exceed 2.5 per cent in any direction when
measured over any distance equal to or larger than the maxi num

| ateral nmeasurenent over the outer sidewalls of the tyres fitted
to any axle.

1.2. Weat her conditions

The maxi mum average | ateral w nd speed shall be 3 ms with
lateral wind gusts up to 5 n’'s maxi mum

The anbient tenperature shall be between -5° C and +30° C.
1.3. Tyres

The tyres used for the tests shall be chosen fromthe standard
range of tyres specified by the nanufacturer for the vehicle
concerned. The choice of the tyres shall be made by the type
approval authority or technical service in consultation with the
vehi cl e manufacturer.

The tyres shall be inflated to pressures specified by the vehicle
manufacturer for the vehicle in service at the |aden condition
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The tolerance for the inflation pressure when cold is + 0.1 bar

The tyres shall have been run in for at |east 200 km and shal
have a tread depth of at |east 90 per cent of the original depth
across the entire breadth of the tread and around the entire
circunference of the tyres.

Operating conponents

Al'l operating conponents likely to influence the results of this
test (e.g. condition and setting of springs and other suspension
conmponent s and suspensi on geonetry) shall be as specified by the
vehi cl e manufacturer for a vehicle in service.

Hei ght-1evelling systens should be in the correct equilibrium
condition inmediately before the vehicle enters the test area.

Vehi cl e warm up

The vehicle and tyres shall be warmed up prior to the tests by
driving at the test speed for at least 10 km

MEASURI NG ACCURACY OF THE SI GNALS

The follow ng variables shall be determ ned:
forward velocity of the vehicle;
| ateral acceleration at the |ongitudinal position of the centre
of gravity;
roll angle of the body at the |ongitudinal position of the
centre of gravity;
st eeri ng-wheel angle.

The accuracy of the nmeasured variables shall be better than
1 per cent for the conbined transducer and recording system
(including data mani pul ations and digital filtering).

NON POWER- DRI VEN VEHI CLES

In the case of a non-powered vehicle, it shall be tested using a
typi cal power-driven vehicle to be agreed by the type approva
authority or technical service in consultation with the

manuf acturer of the non-powered vehicle.

VEHI CLE LOADI NG CONDI TI ON

The standard test condition shall be the maxi mum perni ssible mass
di stributed between the axles as declared by the vehicle
manuf act urer.
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The standard type of |oad shall be considered to be a fixed | oad
with properties (mass, mass distribution and maxi mum r ecomended
hei ght of the centre of gravity) specified by the manufacturer
taking into account the type of body fitted or expected to be
fitted to a vehicle in service.

In the case of a tank type vehicle the normally intended | oad may
be substituted by water or any other non-dangerous fluid provided
that the conditions specified in paragraph 5 (a) of annex 3 to
this Regul ation are net.

5. SAFETY

Qutriggers may be used to prevent rollover during the test but
these shall be arranged so that there is nminiml or no
interference with the test.

6. TEST PROCEDURE

The test procedure for the single sinusoidal steer input test
consists of two phases. The first phase, the prelimnary test,
will determi ne, under safe test conditions, the steering input
frequency which gives the highest roll motion (roll frequency).
In the second phase the dynamic rollover stability will be
deternm ned at the steering input frequency established by the
prelimnary test.

6.1. Prelim nary single sinusoidal steer input test

The vehicle shall be driven at a constant speed of 80 kmh or at
the maxi mum design speed if this is less than 80 kmih. The
tolerance for the speed is + 2 kmh. Starting with straight line
driving at the test speed, one full period sinusoidal steering-
wheel input shall be applied with a steering frequency in the
range of 0,2 Hz to 2,0 Hz. The anplitude error of the actual
wavef orm conpared to the true sine wave shall be within

10 per cent of the first peak value (see Figure 1).
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Fi gure 1: St eeri ng wheel angle and true sine error band

The signals as mentioned in paragraph 2.1. above shall be
recorded whilst rotating the steering wheel initially both to the
left and to the right. Al the tests nay be done in one
direction followed by all the tests in the other direction. As
an alternative, the tests nmay be done successively in each
direction for each steering wheel angle anplitude |evel

The steering-wheel angle anplitude shall be determ ned for a
frequency of 0.2 Hz_and a |l ateral acceleration |evel of
approximately 2 mls”. The same steering wheel angle anplitude
shall then be used whilst increasing the frequency fromO0,2 Hz to
2,0 Hz in steps of 0,2 Hz. The step |level may be reduced to nore
positively establish the peak roll frequency val ue.

NOTE: The maxi mum frequency depends on the type of vehicle, |ight
trucks may have higher roll frequencies.

If the vehicle is equipped with any stability enhancement system
which is not purely mechanical, the tests shall be repeated with
the system deactivated (failure node).

The characteristic value to be determined by this prelimnary
test is the maxi mum value of the ratio of the peak roll angle to
the peak lateral acceleration (see Figure 2). The frequency

val ue at which this occurs shall then be used in the single

si nusoi dal steer input test (see paragraph 6.2 below).



TRANS/ WP. 29/ 2000/ 19

page 8

Figure 2:
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Peak val ues of |ateral acceleration (Ay) and body roll angle (Roll).
The ratio is the peak Roll divided by the peak Ay.

Si ngl e sinusoidal steer input test

The vehicle shall be driven at a speed of 80 kmlh or at the
maxi mum desi gn speed if this is less than 80 kmih. The tol erance
for the speed is £ 2 kmlh. Starting with straight Iine driving,
one full period sinusoidal steering-wheel angle input shall be
applied at the frequency deternmined by the prelimnary test (see
par agraph 6.1 above). The anplitude error of the actual waveform
conpared to the true sine wave shall be within 10per cent of the
first peak val ue.

The steering-wheel angle anplitude shall be increased stepw se,
usi ng the same frequency determined by the prelimnary test, with
the aimof achieving the lateral acceleration level given in
paragraph 5.3.1.3. of this Regulation.

In case the steering-wheel angle anplitude exceeds 120 degr ees,

the steering frequency my be |lowered to the frequency of which
the ratio of the peak lateral acceleration to the peak steering-
wheel angle is 80 per cent of the value at 0.2 Hz.

The signals as nmentioned in paragraph 2.1 above shall be recorded
whilst rotating the steering wheel initially both to the left and
to the right. Al the tests nmay be done in one direction
followed by all the tests in the other direction. As an
alternative, the tests may be done successively in each direction
for each steering wheel angle anplitude |evel

The test run at the steering wheel angle anplitude which produces
the |l ateral acceleration |evel given in paragraph 5.3.1.3 of this
Regul ation shall be perfornmed three tines.
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If the vehicle is equipped with any stability enhancenent system
ot her than purely nechanical, the test shall be repeated with the
system deacti vated (failure node).

Annex 6
DYNAM C LATERAL STABILITY SI MULATI ON

The dynamic lateral stability of notor vehicles, trailers and seni-trailers of
categories M N and O having a maxi mum perni ssi ble nass greater than 3.5t,

shall be determ ned by a single sinusoidal steer input test simulation. |In the
case of any trailer, a typical powered towi ng vehicle shall be used for the
simul ati on test runs.

The tests and requirenments shall not apply to a towi ng vehicle specifically
designed not to carry any |load other than that inposed by a sem -trailer
through a fifth wheel coupling device.

1. GENERAL CONDI TI ONS
1.1. Model I'i ng and simulation too

The sinul ation shall be carried out with a validated nodelling
and simulation tool which is either used by or has been agreed
with the type approval authority or technical service.

1.1.1. The cal cul ati on nethod takes into account the main factors which
influence the roll notion of the vehicle. The nodel should have
at least the follow ng vehicle paranmeters:

1.1.1.1. Vehi cl e paraneters
wheel base;
track wi dth;
wheel / axl e geonetry and wheel | oads;
centre of gravity positions of unsprung nmsses;
inertia (mass, Jx, Jy & Jz) of unsprung nasses;
centre of gravity position(s) of sprung nmsses;
inertia (mass, Jx, Jy & Jz) of sprung nasses;
chassis (torsional) stiffness;
hei ght of roll centre;
stiffness of suspension (vertical, lateral, fore/aft and roll);
danpi ng characteristics of suspension systens;
ki nemati cs of suspension systens.

1.1.1. 2. Tyre paraneters
cornering stiffness;
radi al /vertical stiffness
| ateral stiffness;
dynamic tyre/road side force friction coefficient;
no tyre danping.
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1.1.1.3.

Ot her paraneters
No driver influence (a single sinusoidal steering-wheel input);
steering stiffness;
| oad sharing distribution between the axles of a bogie;
in the case of a fast height levelling system (see

paragraph 1.2.1 below), the properties/characteristics of the
hei ght levelling system

in the case of a stability enhancenent system other than purely
mechani cal, the properties/characteristics of the system

Pay | oad paraneters
centre of gravity position;
inertia (mass, Jx, Jy & Jz).

The vehicle paraneter val ues represent the | oaded condition
Operating conmponents

Hei ght-1evelling systens shall not be included in the sinulation
nmodel unl ess the response tinme of the systemis | ess than one
second.

If the vehicle is equipped with a stability enhancement system
ot her than purely nechanical, the sinulation shall be carried out
with and without the systemin operation.

NON POWER- DRI VEN VEHI CLES

In the case of a non-powered vehicle, it shall be sinulated using
the characteristics of a typical power-driven vehicle to be
agreed by the type approval authority or technical service in
consultation with the manufacturer of the non-powered vehicle.

VEHI CLE LOADI NG CONDI TI ON

The standard test condition shall be the maxi mum perni ssible mass
distributed between the axles as declared by the vehicle
manuf act ur er

The standard type of |oad shall be considered to be a fixed | oad
with properties (mass, mass distribution and maxi mum r ecomended
hei ght of the centre of gravity) specified by the manufacturer
taking into account the type of body fitted or expected to be
fitted to a vehicle in service.

In the case of a tank type vehicle the normally intended | oad
shall be considered as an equival ent fixed | oad.
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4. TEST SI MULATI ON

The test sinmulation to establish the dynamic rollover stability
shall be a single sinusoidal steer input test:

The test shall sinmulate a vehicle being driven at a speed of

80 kmh or at the maxi num design speed if this is |less than

80 kmh. Starting with straight line driving, one full period

si nusoi dal steering input shall be applied to the steered wheels
with a frequency corresponding to the roll eigen frequency and at
the | ateral acceleration |evel given in paragraph 5.3.1.3. of
this Regul ation.

The sinul ations shall be done whilst rotating the steered wheels
initially both to the left and to the right.

If the vehicle is equipped with any stability enhancenent system
ot her than purely nechanical, the simulation shall be repeated
with the system deactivated (failure node).

Annex 6 — Appendi x

CALCULATI ON REPORT

Trade name or mark of the vehicle: . . . . ... . ... . ..
Vehi cl e type:

Manufacturer:
Mbdel i ng and simulation tool; make, nmodel, version:
Par anet ers of vehicle nodel (see annex 6, paragraph 1.1.1.):
data of vehicle paraneters
data of tyre paranmeters:
data of other parameters: . . . . ... .. .. ... .. ... ... .. ... .. ...
data of pay |oad paraneters:
Cal cul ati on:

rol I frequency:
calculation results:

3. in case of a vehicle equipped with a stability enhancenent
system which is not purely mechanical, calculation results
wi t hout the stability enhancement system

PwbdE

=

© o0 0aoookwNE
N

7. Cal cul ation carried out by: Technica
servi ce/ Manuf acturer/ Manufacturer’s representative 1/
8. Techni cal service responsible for conducting approval tests:
9. DA B
10 Signature: "

1/ Strike out what does not apply.




