INTERNATIONAL
STANDARD 1

ISO
3868

First edition
2013-07-01

Commercial road vehicles=— Co
equipment between vehicles in
multiple vehicle combinations -
Strength requirements

Véhicules routiers utilitaires~* Equipement de couplage d

véhicules dans des combingisons de véhicules multiples —
de résistance

npling

ntre
Exigences

-_— Reference number
=/ N— 1SO 18868:2013(E)

©1S0 2013


https://standardsiso.com/api/?name=d5b7c8077be0a40c687691d453ee0fcc

ISO 18868:2013(E)

COPYRIGHT PROTECTED DOCUMENT

© IS0 2013
All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized otherwise in any form
or by any means, electronic or mechanical, including photocopying, or posting on the internet or an intranet, without prior
written permission. Permission can be requested from either ISO at the address below or ISO’s member body in the country of
the requester.

ISO copyright office

Case postale 56 « CH-1211 Geneva 20

Tel. + 41 22 749 01 11

Fax + 4122749 09 47

E-mail copyright@iso.org

Web www.iso.org

Published in Switzerland

ii © ISO 2013 - All rights reserved


https://standardsiso.com/api/?name=d5b7c8077be0a40c687691d453ee0fcc

Contents

Foreword
Introduction

1 Scope

ISO 18868:2013(E)

2
3 SYIMDOLS ......ooccc s
4

ISO vehicle combinations definition

4.1 ISO vehicle combination 1.,

4.2 ISO vehicle combination 2

4.3 ISO vehicle combination 3

4.4 ISO vehicle COMBINATION 4...ooooooeeeeeeoeeeeeeeees oo ssssseeeeess g R sssseeeessnd

4.5 ISO vehicle combINATION 5.....oooooioveoeeeeeeeeeeeeeeeees e ey T
5 GENEral FEQUITEIMEIITS ..o Seoeesssssesssssssessssssessof oo 5

5.1 Vehicle combination handling ... S 5

5.2 Determination of minimum coupling equipment performance capability required for a

specific vehicle cOmMbBINAtION ... e 5

6 Worked numerical eXamples ... Yoo

6.1 ISO combination 1: truck + dolly + A-semi (nunierical example) ... .

6.2 ISO combination 2: tractor + A-semi + centre-axle trailer (numerical example).

6.3 ISO combination 3: tractor + A-semi + dolly+"A-semi (numerical example)......

6.4 ISO combination 4: truck + centre-axle trdiler + centre-axle trailer (numerical{example)10

6.5 ISO combination 5: tractor + link-trailer+ A-semi (B-train) (numerical example).............. 10
BIDIHIOZTAPRY . ... AT ettt e 11
© 1S0 2013 - All rights reserved iii


https://standardsiso.com/api/?name=d5b7c8077be0a40c687691d453ee0fcc

ISO 18868:2013(E)

Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

different types of ISO documents should be noted. This document was drafted in accordande\with the
editorial rules of the ISO/IEC Directives, Part 2. www.iso.org/directives

Attention is|drawn to the possibility that some of the elements of this document may-be the subj¢ct of
patent rights. ISO shall not be held responsible for identifying any or all such patenttights. Detalils of
any patent rjights identified during the development of the document will be in thé)Introduction and/or
on the ISO list of patent declarations received. www.iso.org/patents

Any trade npme used in this document is information given for the conyvenience of users and doefs not
constitute ah endorsement.

The committee responsible for this document is ISO/TC 22, Road vehicles, Subcommittee SC 15,
Interchangegbility of components of commercial vehicles and buses.

iv © ISO 2013 - All rights reserved
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Introduction

This International Standard specifies general requirements and definitions to secure the safe operation
of mechanical couplings between individual vehicles in a multiple-vehicle combination.

The expanded application of multiple-vehicle combinations brings new perspectives and needs into
the area of trailer couplings. This has made evident the need for a consolidated method to handle the
dimensioning of mechanical couplings applied in multiple-vehicle combinations. This International
Standard is meantto facilitate the interaction between International Standards and relevant regulations.

The

rivers for the introduction of this International Standard are

q

The ]
is th
expe

dpplications are already very common on the roads today.

he development of the European modular system making multiple-vehicle combin
rains) more of a global application, and

he lack of rules for the dimensions of couplings used together with-converter

imited number of types of multiple-vehicle combinations addressed'in'this Internatior
e result of a voting process among the nations. Other types may-be added in later
rience is gained.

htions (road

Holly. Those

1al Standard
editions as
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INTERNATIONAL STANDARD

ISO 18868:2013(E)

Commercial road vehicles — Coupling equipment
between vehicles in multiple vehicle combinations —
Strength requirements

1 Scope

This
mord

International Standard defines different multiple-vehicle combinations (vehicle combij
than one coupling point) and the formulae to calculate the requirement of performanee for

equipment used in those vehicle combinations. Vehicle categories concerned are N2, N3,/03, arf

NOTH
Refer

For these vehicle combinations, the formulae in this International Standand-override th
ences [6], [Z], [8], and [9] that apply to vehicle combinations with one coupling point only.

capalbility of the coupling equipment is still determined through tests as defined in References [6], [7

2
For t

2.1

cent
traild
loads
desig

2.2

Terms and definitions

he purposes of this document, the following terms and definitions apply.

re-axle trailer (CAT)

rwheretheaxle(s) is(are) positioned close to the centreof gravity of the trailer such that (wh
d) only a small static vertical load, not exceeding 10 % of the load corresponding to t}
n total mass of the trailer or 1 000 daN (whichéver is less), is transmitted to the towing ve

converter dolly

towe
with

Note
and 3

Note
an ax

d vehicle with one axle group orsingle axle and a fifth wheel coupling, designed to
a semi-trailer

1 to entry: In cases where thexdirawbar of the converter dolly is hinged, the combination of a cq
semi-trailer is equivalenttoa full trailer.

D to entry: The drawbar-ef a converter dolly may be rigid or hinged. A hinged drawbar is free to
le that is perpendjeular to the vertical plane.

hations with
the coupling
d O4.

e formulae in
However, the
], [8], and [9].

en uniformly
e maximum
hicle

e combined

nverter dolly

pivot around

/

f

/

2.3

—_—

N

Figure 1 — Converter dolly

drawbar trailer
trailer having at least two axles, of which at least one is a steered axle, equipped with a towing device
(drawbar) which can move vertically (in relation to the trailer) and that transmits less than 100 daN as
a static vertical load to the towing vehicle

© ISO
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semi-trailer
trailer which is designed and constructed to be by means of a kingpin coupled to a tractor unit or to a
converter dolly and that impose a substantial vertical load on the towing vehicle

2.5
A-trailer
semi-trailer

2.6

in a multiple-vehicle combination that is towed on a converter dolly

link-trailer (or B-trailer)

semi-trailer

2.7
tractor
motor vehic

2.8
truck
motor vehic

3 Symbg

31

S

mass impos
design total

3.2

T
technically
the vertical

3.3
R

technically j
the vertical

3.4
C

mass, in tonges, transmittéd+to the ground by the axle(s) of the CAT loaded to its maximum total design

3.5
U (Ut, Ug, U]
mass, in tof

L N £i0e1 L. 1 tad ot o+l ot Ik 2l 1d b ot dlascilo o li 1. o
VILIT A TITUILI VWIICTTITIUUIILCU AL LIIT 1T TAI SULIT ULIIdl d SUITIIT LI AlITT CUUIU UT LUVTCU Ll_y CIIC ITITINTL

e built to tow a semi-trailer

e built to tow a full trailer or a centre-axle trailer

10

ed vertically on the coupling under static conditiéns by the CAT loaded to its maxi
mass

permissible maximum total mass, in tonnes, of the towing vehicle including, as applig
static load, S, of a CAT or the vertical static load, U, imposed by a semi-trailer

permissible maximum totalmass, in tonnes, of the full trailer (with drawbar free to mg
plane) or of the semi-trailer

b)

ines;. imposed vertically on the fifth wheel of a tractor (Ut), a converter dolly (Ug),

ailer

muim

able,

ve in

Imass

or a

B-trailer (Uj

) By the semi-trailer loaded to its maximum total design mass

Note 1 to entry: The total mass of a semi-trailer (R) is divided into two parts for the calculation: the front part (Ux)
and the rear part (Ryp) giving the bogey mass.

3.6
Wq

tare mass, in tonnes, of a converter dolly

3.7

g
acceleration

due to gravity (assumed as 9,81 m/s2)

1) The symbols defined below are in line with those used in UNECE R55.

2
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3.8
a

ISO 18868:2013(E)

equivalent vertical acceleration in the coupling point, dependent on the kind of suspension on the rear
axle(s) of the towing vehicle including a constant factor

3.8.1

a1

1,8 m/s2 for vehicles with air suspension or equivalent

3.8.2

az

2 4_ a2 £, Lial akla ol H
) m/o ITUT VUIIICITS VVILIT ULIITT DUDPCIIDIUII

3.9

X (X

lengt

3.10
L (Li]
theo
centl

3.11
tj
distd

3.12
Ryp

mas§
total

3.13
Cdq
mas§

3.14
D (D
D-va
a tow

Note

Note
desig]

3.15
|4

h, in metres, of the loading area of the centre-axle trailer

retical drawbar length, in metres, i.e. the distance between the ceftre of the drawbar
e of the axle assembly of the centre-axle trailer

nce, in meter, from the centre of axles of a centre-axletrailer to its rear coupling point

, in tonnes, transmitted to the ground by the‘axle(s) of the semi-trailer loaded to it
design mass

,in tonnes, transmitted to the groitnd by the axle(s) of the converter dolly including U

)
ue is a comparative value/determined by calculating for the longitudinal forces occurr
fing vehicle and a trailer

1 to entry: D, expréssed in kilonewtons.

2 to entry: For applications where a drawbar coupling is subject to vertical forces, the relat
nated D;<{Defined by the formulae given in the tables of 5.2.2.

eye and the

S maximum

ng between

ed D-value is

V-va

d b 1 14 : 11 h] h £ +1 b 1 :
uc IS 4 CUIIPdIdLIVE VvdIutC UCLECTIIIIIICU Uy CdILUlLdUIIE 10T UIC VETLILATD T0I'CES UCCUT T

towing vehicle and a centre-axle trailer

Note

3.16

1 to entry: Defined by the formulae given in the tables of 5.2.2.

Aand B
parameters used in the calculations.

Note
Note

Note

© ISO

1 to entry: “A” is the total mass forward of the coupling point.
2 to entry: “B” is the total mass behind the coupling point.

3 to entry: Their detailed definitions as sum of masses are given in the tables of 5.2.2.

2013 - All rights reserved
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4 1SO vehicle combinations definition

4.1 1ISO vehicle combination 1

oo —co

Figure 2 — truck + dolly + A-semi

4.2 1ISO vehicle combination 2

@Wﬂo——oo—

Figure 3 — tractor + A-semi + centre-axle trailér

4.3 1ISO vehicle combination 3

@Wﬂoﬁw ‘ 00

Figure 4 — tractor + A-semi + dolly + A-semi

4.4 1SO vehicle combination 4

@ 00 00—

Figure'5 — truck + centre-axle trailer + centre-axle trailer

4.5 1SO vehiele-combination 5

@—WW'—OO

Figure 6 — tractor + link-trailer + A-semi (B-train)

4 © IS0 2013 - All rights reserved
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5 General requirements

5.1

Vehicle combination handling

A prerequisite for the coupling performance requirements of this International Standard is that the
overall design of the vehicle combinations are such that handling and ride stability can be guaranteed.

5.2 Determination of minimum coupling equipment performance capability required
for a specific vehicle combination

The
calcy

The
The ]
the W

The
perfy

5.2.1

The
requ

a) 4

b) 4

5.2.2

Ne

~N

Whe

5.2.2

. - H | £, loalad o 4= £ D 1 PR § 4 1 . |
HIIIIuIInr 1TyuIircu pTlhlul HHidliItT CAdpPpdULTILy  TI LCHITLS U D=V aluts diiu V=vdiucs 15 Ut

lation in accordance with the formulae provided in the tables in 5.2.2.

minimum performance capability required at each coupling point shall be calculated
nighest performance capability value determined for each type of coupling shall apply
'hole vehicle combination.

falculated D-value and V-value requirements for CAT shall be evaluated against the D,
rmance capability of the coupling equipment applied.

Determination of (calculated) D-value performance requirement

formulae given in the tables of 5.2.2 are applicable_te/ determine the performang
rement for

111 types of coupling equipment:

— drawbar couplings, drawbar eyes;
— fifth wheels, and king pins;

11 types of towing and towed vehicles:

— rigid truck, tractor, converter-dolly, CAT, semi-trailer, link-trailer, and full trailers.

D-value and V-value-formulae per ISO vehicle combination

Rax
\Y
[N

re the result'isa value less than 1,0, the value shall be at least 1.

.1 ISO Combination 1: truck + dolly + A-semi

ermined by

ndividually.
throughout

and V-value

e capability

)

—

OO0 —00 -~ 00

2 T X

Figure 7 — ISO combination 1

Dolly tare mass = Wy Dolly drawbar length = L; Uq = C4-Wg; Smax =1 000 kg

© ISO

2013 - All rights reserved
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Step 1: Evaluate parameter 4 and B Step 2: Calculate D and V using A and B
Couplings A= B= Db Va
A; B 54 _C
Drawbar T Ca+Rp D=g AB V =Max(>—;5-4)
coupling - A+B L L
A B A(B+0,084)
Fifth wheel dolly T+ Wy Uq + Rp ’ D=0,5———F—— N/A
- A+B-U,
a  Applicable-te-detieswith-arigid-drawbar
b For dollies with a rigid drawbar, the D.-rating shall exceed this calculated D-value.

5.2.2.2 ISO combination 2: tractor + A-semi + centre-axle trailer

2 T T

Figure 8 — ISO combination 2

CAT couplinlg support load = Spax = 1 000 kg; CAT drawbar length = L; CAT loaded length = X

Step 1: Evalfiate parameter A and B Step 2: Calculate D and Vusing A and B
Couplingd A= B= Da %4
A; B 2
Drawbar T+Ry c D=0,65¢ AB V:aX_(;
coupling => A+B 2
Fifth whegl A; B B(A+0,08B)
! D=0,5g——mF—
tractor T Ur+Rp+C = 9 A+B-Ug N/A
a  The Dc-rafing of the.drawbar coupling equipment shall exceed this calculated D-value.

5.2.2.3 ISP‘eombination 3: tractor + A-semi + dolly + A-semi

3 . .. .
—00 | 00
2 I I

Figure 9 — ISO combination 3

Dolly tare mass = Wy Dolly drawbar length = L; Uq = C4-Wg; Smax =1 000 kg

6 © IS0 2013 - All rights reserved
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Step 1: Evaluate parameter A and B Step 2: Calculate D and Vusing A and B
Couplings A= B= Db Va
Drawbar T+R Ci+R 4; B D=065q0_38 V=Max(5—4-56—d)
coupling 1b d b = IR L L

Fifth wheel A(B+0,084)
=05 ———=
dolly T+ Rip+ Wy Ud + R2p D1 9 A+B-Uy N/A
Fifth wheel B B(A+0,08B)
=0,5g————=
tfactor T Ur+Rip+Ca+Rap | _ D2=%>9 A+B-Ug N/A
Rdquired
fifth wheel Max(Dy;D,) N/A
cdupling
a  Applicable to dollies with a rigid drawbar.
b Hor dollies with a rigid drawbar, the D-rating shall exceed this calculated D-valye:

5.2.2.4 1SO combination 4: truck + centre-axle trailer+ centré-axle trailer

4

W L1A OJ_O'H _L Lo

—

o< T Ex

Figure 10 — ISO combination 4

CAT foupling support load= Spax = 1 000 kg; CAT drawbar length = L; CAT loaded length =X

Step [1: Evaluate parameter A and B Step 2: Calculate D and Vusing A and B
Copplings A= B= Da %4
4;B 2 2
Firgtd ( X2 ) ( t2
irgtdraw- => AB
bar "nnp]ing r C1+ (2 D;=0,9g D V1=A a 1 Cl + 1 VZ

INERPAL

Second draw- AB X%
= LB V,=a=2C
bar coupling T+ C2 [DZ 0.659 A+B} 2= 13 2
Required
drawbar I 4]
coupling

a  The Dc-rating of the drawbar coupling equipment shall exceed this calculated D-value.

© IS0 2013 - All rights reserved 7
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5.2.2.5 1SO combination 5: tractor + link-trailer + A-semi (B-train)

2 8

X ™

Figure 11 — ISO combination 5

Step 1: Evalpiate parameter A and B Step 2: Calculate D and V using A dudB
Couplings A= B= D |4
. A; B
Fifth wheel ’ _ B(A+0,08B)
B-train T Ut + Rib + Rzb => D=05g A+B-Urp N/A
6 Worked numerical examples
6.1 ISO combination 1: truck + dolly + A-semi (numeérical example)

10,6

1.

W

ﬂ'ls

—500 - 00

m

Figure 12 — Example, ISO combination 1

Wq = 2,5 tonnes; L =3um; Uq = 10,6 tonnes; Spax = 1 000 kg
Couplings A B Da %4
Drawbar 26 34 145 22
coupling

Fifth wheel dolly 28,5 31,5 96 N/A

a  For dollies with a rigid drawbar, the D¢-rating shall exceed this calculated D-value.

© ISO 2013 - All rights reserved
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