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1. SCOPE
This Regul ation applies to the rollover stability of tank vehicles
of category N2, N3, @3 and &4 1/ intended for the carriage of
dangerous goods as defined in the ADR agreenents. 2/

2. DEFI NI TI ONS
For the purposes of this Regul ation:

2.1. "Approval of a vehicle" neans approval of a vehicle type with regard
to rollover stability;

2.2. “"Vehicle type" neans a category of vehicle which does not differ in
such essential respects as:

2.2.1. vehi cl e category, (see paragraph 1. above) and type (truck, ful
trailer, sem-trailer, centre-axle trailer) 3/;

2.2.2. maxi mum mass, as defined in paragraph 2.4. bel ow

2.2.3. cross-section profile of the tank (circular, elliptical
maxi - vol ure) ;

2.2.4. maxi mum hei ght of the centre of gravity of the | aden vehicle

2.2.5. di stribution of mass anong the axles (including fifth wheel);

2.2.6. nunber and arrangenent of the axles (including axle spacing);

2.2.7. suspensi on arrangenents in relation to roll characteristics;

2.2.8. tyre size and structure (radial ply, diagonal ply or bias belted);

2.2.9. track w dth;

2.2.10. wheel base.

2. 3. "Laden vehicle", except where otherw se stated, nmeans a vehicle so
| aden as to attain its "maxi mum mass”;

1/ Categories N and O as defined in annex 7 to the Consolidated Resol ution
on the Construction of Vehicles (R E. 3) (docunent
TRANS/ WP. 29/ 78/ Rev. 1/ Anend. 2) .

2/ Eur opean Agreenent concerning the International Carriage of Dangerous
Goods by Road (ADR).

3/ Cat egory of vehicle as defined in annex 7 to the Consolidated Resol ution
on the Construction of Vehicles (R E. 3) (docunent
TRANS/ WP. 29/ 78/ Rev. 1/ Anend. 2) .
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"Maxi mum nmass" neans the technically perm ssibl e nmaxi nrum nass st at ed
by the vehicle manufacturer (this mass may be higher than the

"perm ssible maxi num mass" |aid down by the nationa

admi ni stration);

"The distribution of mass anong the axl es" neans the proportion of
t he maxi mum perm ssi bl e mass borne by each axle, as declared by the
vehi cl e manuf act urer

"Suspension trimhei ght" means the distance between the wheel centre
and a fixed point on the chassis as declared by the vehicle
manuf act urer.

APPLI CATI ON FOR APPROVAL

The application for approval of a vehicle type with regard to
rollover stability shall be submitted by the vehicle manufacturer 4/
or by his duly accredited representative.

It shall be acconpani ed by the undernenti oned docunents in
triplicate and the foll owi ng particul ars:

a detailed description of the vehicle type with regard to the itens
specified in paragraph 2.2. above. The nunbers and/or synbols
i dentifying the vehicle type shall be specified;

phot ogr aphs and/ or di agranms and draw ngs of the vehicle showi ng the
vehicle type in front, side, and rear elevation

particulars of the vehicle's mass as defined by paragraph 2. 4.
above.

3. 3. A vehicle, representative of the vehicle type to be approved, shal
be subnmitted to the Technical Service conducting the approval tests.

4. APPROVAL

4.1 If the vehicle type submitted for approval pursuant to this
Regul ation nmeets the requirenents of paragraph 5 bel ow, approval of
that vehicle type shall be granted.

4.2 An approval number shall be assigned to each type approved. Its
first two digits (currently 00 for the Regulation in its origina
form shall indicate the series of amendnments incorporating the nost
recent major technical amendnents nmade to the Regulation at the tine
of issue of the approval. The same Contracting Party shall not
assign the same approval nunber to another vehicle type.

4/ Manuf acturer of the base vehicle or the final assenbler of the

tank vehicle.
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4. 3. Notice of approval or of extension or of refusal or of approva

wi t hdrawn or of production definitely discontinued of a vehicle type
pursuant to this Regulation shall be conmunicated by the Parties to
the Agreement applying this Regulation by neans of a form conformn ng
to the nodel in annex 1 to this Regulation together wth photographs
and/ or diagranms and draw ngs supplied by the applicant for approval,
in a format not exceeding A4 (210 x 297 nm) or folded to that fornat
and on an appropriate scale.

4.4, There shall be affixed to every vehicle conformng to a vehicle type
approved under this Regul ation, conspicuously and in a readily
accessi bl e place specified on the approval form an internationa
approval mark consisting of:

4.4.1. a circle surrounding the letter "E' followed by the distinguishing
nunber of the country which has granted approval, 5/ and

4.4. 2. the number of this Regulation, followed by the letter "R', a dash
and the approval nunber, to the right of the circle prescribed in
paragraph 4.4.1

4.5, If the vehicle conforns to a vehicle type approved, under one or
nore other Regul ations annexed to the Agreenment, in the country
whi ch has granted approval under this Regul ation, the synbol
prescribed in paragraph 4.4.1. need not be repeated; in this case
the Regul ation and approval nunbers and the additional synbols of
all the Regul ati ons under which approval has been granted in the
country which has granted approval under this Regulation shall be
placed in vertical colums to the right of the symbol prescribed in
paragraph 4.4.1

4.6. The approval mark shall be clearly |egible and be indelible

4. 7. The approval mark shall be placed close to or on the vehicle data

5/ 1 for Germany, 2 for France, 3 for Italy, 4 for the Netherlands, 5 for
Sweden, 6 for Belgium 7 for Hungary, 8 for the Czech Republic, 9 for Spain
10 for Yugoslavia, 11 for the United Kingdom 12 for Austria, 13 for
Luxermbourg, 14 for Switzerland, 15 (vacant), 16 for Norway, 17 for Finl and,
18 for Denmark, 19 for Romania, 20 for Poland, 21 for Portugal, 22 for the
Russi an Federation, 23 for Greece, 24 for Ireland, 25 for Croatia, 26 for

Sl ovenia, 27 for Slovakia, 28 for Belarus, 29 for Estonia, 30 (vacant), 31 for
Bosni a and Herzegovina, 32 for Latvia, 33 (vacant), 34 for Bulgaria,

35-36 (vacant), 37 for Turkey, 38-39 (vacant), 40 for The forner Yugosl av
Republ i ¢ of Macedonia, 41 (vacant), 42 for the European Community (Approvals
are granted by its Menmber States using their respective ECE synbol), 43 for
Japan, 44 (vacant), 45 for Australia and 46 for Ukraine. Subsequent nunbers
shal | be assigned to other countries in the chronol ogi cal order in which they
ratify or accede to the Agreenment Concerning the Adoption of Uniform Technica
Prescriptions for \Weel ed Vehicles, Equipnment and Parts which can be Fitted
and/ or be Used on Weel ed Vehicles and the Conditions for Reciproca
Recogni ti on of Approvals Granted on the Basis of these Prescriptions, and the
nunbers thus assigned shall be comuni cated by the Secretary-General of the
United Nations to the Contracting Parties to the Agreenment.
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Annex 2 to this Regulation gives exanples of approval marks.
SPECI FI CATI ONS AND TESTS

The vehi cl e shall undergo:

atilt table test in accordance with annex 3 to this Regul ation
whi ch sinmulates a non-vibratory steady-state turn, or

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

The result of the tilt table test or the cal cul ati on nethod shall be
consi dered satisfactory if the conditions set out in paragraphs 5. 3.
and 5.4. below are satisfied.

Stability criteria

The criteria, using the corresponding annex (3 or 4) to this
Regul ation, must fulfil one of the follow ng conditions, subject to
par agraph 5.1. 2.

Tilt table test:

The static rollover stability of the vehicle shall be such that the
poi nt at which overturning occurs would not be passed if a tilt
tabl e angle of 23° has been reached for all tests in both tilt
directions.

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.

Cal cul ati on net hod:

The rollover stability of the vehicle shall be such that the point
at which overturning occurs would not be passed if a |atera

accel eration of 4 nfs? has been reached.

Particul ar requirenents

No contact between parts of the vehicle shall occur which are not
i ntended to come into contact during nornal use.

MCDI FI CATI ON OF THE VEHI CLE TYPE AND EXTENS|I ON OF APPROVAL

Every nodification which affects the vehicle type as defined in

par agraph 2.2 above (for instance the chassis, body, suspension
axl e configuration, etc.) shall be notified to the adm nistrative
department whi ch approved the vehicle type. The departnent nay then
ei ther:
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6.

1

1.

1

2.

Consi der that the nodifications nmade are unlikely to have an
appreci abl e adverse effect and that in any case the vehicle stil
conplies with the requirenents, or

Require a further test report fromthe Technical Service responsible
for conducting the tests.

Confirmation or refusal of approval, specifying the alterations,
shal | be communi cated by the procedure specified in paragraph 4.3.
above to the Contracting Parties to the Agreenent which apply this
Regul ati on.

The conpetent authority issuing an extension of approval shal

assign a series nunber to each conmunication formdrawn up for such
an extension and informthereof the other Contracting Parties to the
1958 Agreement by nmeans of a communication formconformng to the
nmodel in annex 2 to this Regul ation.

CONFORM TY OF PRODUCTI ON

The conformty of production procedures shall conply with those set
out in the Agreenent, appendix 2 (E ECE 324- E/ ECE/ TRANS/ 505/ Rev. 2),
with the follow ng requirenents:

A vehicle approved to this Regulation shall be so manufactured as to
conformto the type approved by neeting the requirenents set forth
i n paragraph 5 above.

The authority which has granted type approval may at any time verify
the conformty control nethods applied in each production facility.

The normal frequency of these verifications shall be once every two
years.

PENALTI ES FOR NON- CONFORM TY OF PRCDUCTI ON

The approval granted in respect of a vehicle type, pursuant to this
Regul ation, may be withdrawn if the requirenment laid down in
paragraph 7.1. above is not conplied with, or if the vehicle or
vehi cl es sel ected have failed to pass the checks prescribed in

par agraph 7.2. above.

If a Contracting Party to the Agreenent applying this Regul ation

wi t hdraws an approval it has previously granted, it shall forthwith
so notify the other Contracting Parties applying this Regul ation by
means of a conmuni cation formconfornmng to the nodel in annex 1 to
this Regul ati on.

PRODUCTI ON DEFI NI TELY DI SCONTI NUED

If the holder of the approval conpletely ceases to manufacture a
type of vehicle approved in accordance with this Regul ation, he
shall so informthe authority which granted the approval. Upon
receiving the relevant communi cati on, that authority shall inform
thereof the other Parties to the 1958 Agreenment applying this
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Regul ati on by means of a communi cati on formconformng to the node
in annex 1 to this Regulation

NAMES AND ADDRESSES OF TECHNI CAL SERVI CES RESPONSI BLE FOR CONDUCTI NG
APPROVAL TESTS, AND OF ADM NI STRATI VE DEPARTMENTS

The Contracting Parties to the Agreement applying this Regul ation
shal | conmunicate to the United Nations secretariat the nanes and
addresses of the technical services responsible for conducting
approval tests, and of the adm nistrative departments which grant
approval and to which forms certifying approval or extension, or
refusal or w thdrawal of approval, issued in other countries, are to
be sent.
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Annex 1

Annex 1
(maxi mum format: A4 (210 x 297 nm))
COVMUNI CATI ON

i ssued by: Nane of admnistration:

concerning: 2/ APPROVAL GRANTED
APPROVAL EXTENDED
APPROVAL REFUSED
APPROVAL W THDRAWN
PRCDUCTI ON DEFI NI TELY DI SCONTI NUED

of a vehicle type with regard to static/steady-state rollover stability
pursuant to Regulation No. 111

Approval No. ... Ext ensi on No.

1 Trade name or mark of the vehicle: ... ... . ... . . . . . .
2 Vehicl e category: N2/ N3/QG3/ Q4 2/

3 Vehi Cl e LY P .
3.1 chassis; make, nodel, type: .. . ..
3.2 tank; make, mDdel . . ...

3.3 nonocoque tank construction: Yes/No 2/

4 Manufacturer's nane and addr €SS: .. ... . i
5. I f applicable, nanme and address of manufacturer's representative:

6 Mass of vehi cl e:

6.1 maxi mum mBassS of vehi Cl e: ... . . . e
6.2 mass of laden tank: ... ... e
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in case of a sem-trailer or centre-axle trailer, the static |oad on the
fifth wheel/front coupling....... ... ... . e

Cross-section of the tank: circular/elliptical/maxi-volume 2/

Axl es:

nunber and arrangenent of the axles (including axle spacing):

suspension arrangenments in relation to roll characteristics:

tyre size and structure: radial ply/diagonal ply/bias belted 2/

el DaSe: . .
Test conditions

mass of vehicle when tested:

Axl e No. Load (kg)

TOTAL

| oad i mposed on towing vehicle fifth wheel coupling or centre axle

filling factor of the test load (% fill of the tank):...................
test load (Water, et C. ) . ...
Vehicle submitted for approval on:........ ... .. . . . . . . . . . .

Techni cal service responsible for conducting approval tests:

Date of report issued by that service:........ ... . .. .. i,
Nunmber of report issued by that service:........ ... ... .. . . . . . . . . ...
Tilt table test/cal cul ati on nethod. 2/

Approval granted/refused/ extended/ wit hdrawn. 2/
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18. Position of approval nmark on the vehicle: ........ ... ... .. ... .. .. .. .......

19. Pl aC e . o

20. D N

21. Sl gNAt UN B . . oo

22. The |ist of docunents deposited with the Adm nistrative Service which
has granted approval is annexed to this comuni cati on and may be
obt ai ned on request.

1/ Di stingui shing nunber of the country which has
grant ed/ ext ended/ r ef used/ wi t hdrawn approval (see approval provisions in
t he Regul ation).

2/ Stri ke out what does not apply.

3/ In case of height-levelling devices, please specify.
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ARRANGEMENTS OF THE APPROVAL MARK

Model A
(See paragraph 4.5. of this Regul ation)

= 111 R- 00185 =

a$8 mMmmn

The above approval mark affixed to a vehicle shows that the vehicle type
concerned has, with regard to the rollover stability, been approved in the

Net herl ands (E4) pursuant to Regulation No. 111. The first two digits of the
approval nunber indicate that when the approval was granted Regul ation No. 111
was in its original form

Mbdel B
(See paragraph 4.6. of this Regul ation)

A

111 00 185 Ifsxa/z
24 1.30 03 1628 I/s a2

Y

a$8 mMmmmn

The above approval mark affixed to a vehicle shows that the vehicle type
concerned has been approved in the Netherlands (E4) pursuant to Regul ations
Nos. 111 and 24 */. (In the case of the latter Regulation, the additiona
synbol which follows the Regul ati on nunber indicates that the corrected
absorption co-efficient is 1.30 m'). The first two digits of the approva
nunber indicate that, at the date when the respective approvals were granted,
Regul ation 111 was in its original formand Regulation No. 24 incorporated the
03 series of anendments

*/ The latter nunber is given only as an exanpl e.
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Annex 3

TILT TABLE TEST PROCEDURE

DEFI NI TI ONS
For the purposes of this test:

"Rol | over threshold" neans the instant when all the wheels on one
side of the vehicle have | ost contact with the tilt table surface.

GENERAL CONDI Tl ONS
The tilt table

A rigid surface should be used. The tyres nmay rest against a safety
bl ock or step during the test to prevent sideways slipping, provided
that the safety bl ock does not influence the test result.

W nd conditions

If the tilt table test rig is placed outside, the lateral w nd
velocity shall not exceed 3 ms and the total wind velocity shal
not exceed 5 nis.

Tyres

The tyres shall be inflated to pressures as specified by the vehicle
manuf acturer for the test vehicle at the |aden condition. The
tolerance for the inflation pressure in a cold state

is ™ 2 per cent.

Qper ati ng conponents

Al'l operating conmponents likely to influence the results of this
test (e.g. condition and setting of springs and other suspension
conponents and suspension geonetry) shall be as specified by the
manuf act urer.

Hei ght -1 evel i ng systenms shoul d be deactivated (held at static
val ues) during the actual tilt to avoid inflation/deflation of
suspension during the tilt. Cross-coupling fromside to side may
need to be deactivated. An exception can be made for levelling
systenms with very short response tine of |ess than one second.

MEASURI NG ACCURACY

The tilt table angle shall be nmeasured with an accuracy of better
than 0. 3°
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4. NON POWER- DRI VEN VEHI CLES
4.1. If the vehicle is a centre-axle trailer, the vehicle may be tested

with a power-driven vehicle. Any power-driven vehicle, substitute
or support which has the appropriate coupling system and hei ght may
be used, as this will not influence the results.

4. 2. If the vehicle is a sem -trailer, the vehicle shall be tested with a
tractor or a substitute. The tractor/substitute will influence the
results and therefore a [reference tractor/substitute] shall be
used.

5. VEH CLE LOADI NG CONDI Tl ON

The standard test condition is the nmaxi nrum | oaded condition; the

| aden vehicle. In this maxi mum | oading condition, the tank vehicle
shall be fully | oaded, w thout exceeding the naxi num aut hori zed nass
and nmaxi mum aut hori zed axl e | oads.

If the normal | oad to be carried by the tank vehicle is classified
as being of a dangerous type, it may be replaced by water or another
non- dangerous test load. |If the standard test conditions, (a) fully
| aden or (b) maxi mum mass, cannot be fulfilled with this test |oad

t hen:

(a) a filling factor of the tank between 100 per cent and 70 per
cent is acceptable. If at the mnimnumfilling factor of
70 per cent the total nass and/or axle loads still exceed
t he maxi mum aut hori zed nmass and nmaxi mum aut hori zed axl e
|l oads, a test load with a |ower density shall be used.
The distribution of mass of the tank (including the test
| oad) anong the axles shall be proportional to the nmaxi num
| oaded conditi on.
Tanks provided with conpartnents shall be differentially
| oaded so that the centre of gravity height at each axle or
axle group is as close as possible to the real centre of
gravity height.

(b) a cal cul ation shall be issued by the vehicle nmanufacturer 1/
to provide a newrequired maximumtilt table angle for the
lighter test | oad.

6. SAFETY

Restraints shall be used to prevent final rollover but these shal
be arranged so as not to interfere with the test.

1/ Manuf acturer of the base vehicle or the final assenbler of the tank
vehi cl e.
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7.

TEST PROCEDURE

This procedure consists of a very gradual increase in the tilt table
angle up to the required nmaxi mum angle or the rollover threshold.
The vehicle shall be tested with all units in a straight line
parallel to the tilt table axis such that no axle |ongitudina

centre line is off line by nore than 25 mm

Al'l steerable axles of the vehicle shall be |ocked to prevent axle
| ateral novenent and/or turning of the wheels in a steering
direction. Also the vehicle shall be fixed in the Iongitudina
direction to prevent forward and rearward novenent, provided that
the met hod of fixing does not influence the test result.

The vehicle shall be tilted at very low rates of 0.25 °/s or |ess.
The vehicle shall be gradually tilted three tines each to the right
and left of the vehicle longitudinal centre line. Due to the

i nfluences of stick-slip in the vehicle's suspension systens and
coupl i ng conmponents, the vehicle shall be renmoved fromthe table
between the tests and driven around to "random ze" and "equali ze"
the influences of stick-slip and hysteresis.
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LATERAL STABI LI TY CALCULATI ON
GENERAL

The lateral stability of tank vehicles is calculated by sinulation
of a steady state circular test (constant radius, constant speed and
consequently constant |ateral acceleration). The cal cul ati on net hod
take into account the main factors which influence the stability,
such as the height of the centre of gravity, the track width and al
factors which result in a lateral shift of the centre of gravity
(axle roll stiffness, suspension roll stiffness, etc.).

In case of senm -trailers the tractor will be sinulated with a
reference kingpin roll stiffness.

The specifications of the calculation nethod are:

1. axle roll centre is at ground | evel

2. vehicle structure is assuned to be rigid;

3. vehicle is symetrical about its centreline;
4, tyre and suspensi on defl ections are |inear
5. | ateral deflection of suspensions is zero.
DEFI NI TI ONS

For the purposes of this calculation

"Bogi e" nmeans an axle group with conpensatory load distribution, in
which zero load is attained on all wheels on a given side
si mul t aneousl y.

SYMBOLS (see al so Figure 1)

(-) = axl e/ bogi e i ndex
(i 1-n, front to - axle/bogie;
i T, all axles/bogies;
i M stiffest axle/bogie; and

for senmi-trailers only i = K, kingpin)

m (m = nom nal suspension roll axis height

A (kN) = axl e/ bogi e | oad

Cog (kN r ad) = suspension roll stiffness at axle roll axis

Coam (kNn1 r ad) = equi val ent suspension roll stiffness at
ground | evel

Cori (kN r ad) = axl e/ bogie roll stiffness

Coresi (kNn1 r ad) = resol ved conbi ned suspension roll stiffness

at ground | evel
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vertical tyre rate for each axl e/ bogie
(inclusive the double effect of twin tyres)

unsprung wei ght
nom nal track wi dth

theoretical track width for axle/bogie with
twin tyres

effective mass factor of stiffest axle/bogie
centre of gravity height of conplete vehicle
centre of gravity height of sprung nass

twin tyre width

corrected lateral acceleration at overturn

| ateral acceleration at first wheel [ift

maxi mum opti mal | ateral acceleration at
overturn

accel eration due to gravity;
9 = 9.81 nm's?

vehi cl e pseudo-roll angle at wheel lift

equivalent tilt table angle
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4. GENERAL CONDI TI ONS
Hei ght -1 evel ling systens are not taken into account (held at static
val ues).

5. TRAI LERS

5.1. If the trailer is a full trailer or a central axle trailer the
cal cul ati on does not have to include the coupling with the tow ng
vehi cl e.

5. 2. If the trailer is a sem-trailer, the tractor will be sinulated with a

reference kingpin roll stiffness, which represents the tractor
suspension, tyres, chassis & fifth wheel flexibility at ground I|evel

6. VEHI CLE LOADI NG CONDI TI ON

The test condition is the maxi mum | oaded condition; |aden vehicle. In
t hi s maxi num | oadi ng condition, the tank vehicle shall be fully

| oaded, wi thout exceeding the naxi num aut hori zed nass and maxi mum

aut hori zed wheel | oads.

7. CALCULATI ON METHOD
7.1. Cal cul ation of the conbined roll stiffness and the pseudo vehicle rol
angle at wheel lift of each axle/bogie with the formul ae:
7.1.1. axl es/bogie with single tyres:
Foi X T3
axl e/ bogie roll stiffness: Cow = —Bﬂ—zg——ﬁL
equi val ent suspension roll H 2
stiffness ground |evel: - N
= D O e
CDGM CDG [HN_ m:l
conbined roll stiffness to sinulate G X
lateral CG shift: Coress = Soau X Gon.
Gav t Cow
pseudo vehicle roll angle at wheel A x Ty

lift:
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7.1.2. axl es/bogie with twin tyres:
theoretical track width for twin tyres: T = 1ﬁ T VA2
axl e/ bogie roll stiffness: 2
g Gy = AN
2
equi val ent suspension roll H 2
stiffness ground | evel: Q - C%G X N
Hy - m
conbined roll stiffness to Q
simulate lateral CG shift: Cores = X Con
Coan + Cox
vehi cl e pseudo-roll angl e at A x T
wheel 1ift: O, = -——
2 X Coreg
7.2. In case of sem -trailers, calculation of the kingpin effects with the
foll owi ng fornmnul ae
track wi dth: n
2T
T = =
K n
roll stiffness: 1/ Coresk = A X 4
7.3. After the resolved conbined stiffness and pseudo roll angle for each
axl e/ bogie are calculated the totals for the conplete vehicle are
det er m ned:
total vehicle weight 2/ : n
o= Ar = LA+ A
i =l
1/ Factor 4 is expressed in mrad.
2/ Use second part of the formula only for semi-trailers.
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n
total unsprung weight: U = 2 U
i =l
n
effective track width 2/: T = i=|(Ti XA) N T X Ag
T =
n
total roll stiffness 2/: Corest = 2 Coresi t Coresx
i =l
7.4. Sel ect the axle/bogie with the | owest value of 6, for this indicates
that first wheel lift will occur. To distinguish this axle/bogie from

the other axles/bogies, allocate the follow ng:

Au = axl e | oad of axle/bogie with | owest 6

Uw = Unsprung wei ght of axle/bogie with |owest 6

Twm = Track width of axle/bogie with | owest 6

Coresm = roll stiffness axle of axle/bogie with | owest 6
7.5. Lateral stability cal cul ation

7.5. 1. The effective mass factor of the stiffest axle/bogie Fg

F = CDRESM
= =
CDREST
7.5.2. The | ateral acceleration at first wheel lift qu
Ay X Ty

s ((Ar - U X Fe x HY?

Coresm ~ (Ar X Fe X Hy

2 X |(Fe x A X Hy +
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The maxi num optinmal theoretical lateral acceleration at overturn Q-

Ar x T

((Ar - U x HY?
Corest ~ (Ar X Hy

dr =

2 X [(Ar x Hy +

Li near interpol ation between the lateral acceleration at first whee
lift and the nmaxi numtheoretical |lateral acceleration gives the
correlated lateral acceleration at overturn gc:

Am

dc = dr -(dr - gy X 7;?
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CALCULATI ON REPORT

1. Trade name or mark of the vehicle: ... ... ... .. .. . . . . . . . . . . . ...
2. Vehi cl e type: .o
3. MBNUE GCt Ur B . o
4, Hei ght of the centre of gravity of the sprung mass: ..................
5. Unsprung wei ght of all axles: ..... ... . .. . i,
6. Nonmi nal suspension roll axis height of all axles: ....................
7. Suspension roll stiffness of all axles: ....... ... ... . ... . . ... ... ... ...
8. Vertical tyre rate (inclusive double effect of twin tyres): ..........
9. In case of twin tyres, the twin tyre width: ..........................
10. Calculation result, gc = .
11. Techni cal Service which carried out the calculation: .................
12. DAt B

13. SigNat Ul & . e



