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Foreword

1SO (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, govern-
mental 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.

Draft International Standards adopted by the technical committees are circulated to
the member bodies for voting. Publication as an International Standard requires
approval by at least 75 % of the member bodies casting a vote.

International Standard ISO 8686-5 was prepared by Technical Committee ISO/TC 96,
Cranes, Sub-Committee SC 9, Bridge and gantry cranes.

ISO 8686 consists of the following parts, under the general title Cranes — Design prin-
ciples for loads and load combinations:

—  Part 1: General

— Part 2: Mobile cranes

— Part 4: Jib cranes

— Part 5: Overhead travelling and portal bridge cranes

The design principles for loads and load combinations of tower cranes will form the
subject of ISO 8686-3.
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Cranes — Design principles for loads and load

combinations —
Part b:

Overhead travelling and portal bridge cranes

1 Scope

This part of ISO 8686 establishes the application of ISO 8686-1
to overhead travelling and portal bridge cranes as defined in
IS0 4306-1, and gives specific values for the factors to be used.

2 Normative references

The following standards contain provisions which, through
reference in this text, constitute provisions of this part of
ISO 8686. At the time of publication, the editions indicated
were valid. All standards are subject to revision, and parties to
agreements based on this part of 1ISO 8686 are encouraged to
investigate the possibility of applying the most recent editions
of the standards indicated below. Members of IEC and 1SO
maintain registers of currently valid International Standards.

1SO 4302 : 1981, Cranes — Wind load assessment.
ISO 4306-1 : 1990, Cranes — Vocabulary — Part 1: General.

1SO 4310 : 1981, Cranes — Test code and procedures.

1SO 8306 : 1985, Cranes — Overhead travelling cranes and por-
tal bridge cranes — Tolerances for cranes and tracks.

1SO 8686-1 : 1989, Cranes — Design principles for loads and
load combinations — Part 1: General.

3 Definitions

For the purposes of this part of ISO 8686, the definitions given
in 1SO 8686-1 apply

4 Symbols

The symbols used in this part of ISO 8686 are defined in
1SO 8686-1.

5 Application of ¢ factors

5.1 The numerical values for different ¢ factors are given in
table 1.



Table 1 — Loads and load combinations

1 2 3 4 5 6
Load combinations A Load combinations B Load combinations C
i i Partial Parti
- he Loads, /, P'a"’r;? Al|AZ|A3|A4 load B1|B2|B3|B4|B5 ﬁ’ral‘?ﬂ ctlcz|c3|calcslcs|cr ot
factors factors factors 6/ C7/C8| No.
Yp Yp ”p
Regular Gravitation, 1) Mass of the lifting appliance 1,16 dridy 1| — 11 dyld| V|~ — 1,05 /2 T T e T O e O O A 1
(see acceleration,
ISO 8686-1 impacts 2) Mass of the gross load 1.3 laglog| 1| —| 128 |és|eg] 1| —-|—-] 1,22 |~ —t1lt bl 2
1989, 6.1) ] 2|7 273 i 7 1
3) Masses of lifting appliance
and hotst load, travelling on 1,16 — | =1 — | 1,1 — | = | — |94 |Pa 1,05 — = === =1 =] - 3
an uneven surface
Acceleration 4) Masses of |a) Hoist
from drives lifting dnives o5 | 5| — | — P55 — | — | — o R L i e I A 4
appliance excluded
and gross 1,65 1,48 1,41
load b) Hoist
drives -] — (D5 fﬂs - | = fl)s fI)S — — - = - - = | = 5
included
ﬂ -
Displacements | 5) See iSO 8686-1 1989, 6.1.5 1,16 11111 |1 1,1 111111 1,05 L T O O T O O | 6
Occaslonal Effects of 1) In-service wind loads 1,16 L T O I O 1,1 — = =|1=1=1=1= 7
(see climate .
iSO 8686-1 2) Snow and ice loads 1,34 L I O A B 128 |~ |11~ —-1=1=|= 8
1989, 6.2)
3) Temperature vanations 11 O e T T O O 1,05 — 1| == === 9
Skewing 4) See 1SO 8686-1 1989, 6.2.2 1,16 — = =111 - — == =1=1=1]-]- 10
Exceptional 1) Hosting a grounded load A
(see (see ISO 8686-1 1989, 6.1.2.2.2) L N e e e e e e e L
1SO 8686-1 -
1989, 6.3) 2) Out-of-service wind loads 122 |11 |=l=1=i=1l—-]= 12
3) Test loads 1,22 -l —logi = =1—=1—1= 13
4) Buffer forces 1,41 — ==y == =] = 14
5) Titung forces 1,41 — =) =1=11]=1-1= 15
6) Emergency cut-out 1,41 —| = —=|=]—{05| — | — 16
7) Failure of mechanism or components 1.4 - === |—|—1|%] — 17
-1
8) External excitation of the lifting appliance
foundation 1,41 Sl Bl il el el Bl Il 18
Strength coefficient y¢ 1,48 1,34 1,22 19
Resistance coefficient y, 1.1 1,05 1 20
1989, 7.3.6) 21

Coefficient for high-nisk applications v, (see ISO 8686-1
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5.2 The ¢, factors for dynamic effects which are used for
load combinations shown in table 1 are given in table 2.

Table 2 — ¢, factors

Table 1 Reference Values for factors ¢,, or
line No. | ?n to ISO values for loads, or
’ 8686-1:1989 | relevant International Standards
1 1 6.11 ¢p1=112aa=0]1
2 @2 6122 1SO 8686-1: 1989, hoisting classes
93 6123 1SO 8686-1
3 04 6.1.3.2 The value of ¢4 shall be estimated as
and shown in 1SO 8686-1:1989, annex
annex D D, if there are steps or gaps be-
tween the rails
4and5 | ¢g 6.1.4 When using rigid body kinetic
and models:
annex E o5 = 1,2 if the acceleration and
braking forces are changed with
stepless control systems without
backlash
¢g = 1,6 in other control systems
where the drive forces are acting on
the crane practically free of backlash
¢5 = 2 where considerable backlash
exists
6 6.1.5 When a displacement remains
within the limiting value specified in
ISO 8306, its effect can be
neglected in the stress analysis
7 6.2.1.1 ISO 4302
8 6.2.12 Regional snow- and ice-load con-
ditions
9 6213 Ambient and localized temperature
variations
10 6.2.2 ISO 8686-1 : 1989, annex F, may be
used for guidance
" (32 6.1.2.2.2 1SO 8686-1 : 1989, hoisting classes
12 63.1 1SO 4302
13 6 6.32 ISO 8686-1 and ISO 4310
14 07 633 1ISO 8686-1
15 6.34 1SO 8686-1
16 ¢5 6.3.5 ¢5 =2
17 ¢5 6.3.6 ¢5 =2
18 637 1SO 8686-1
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6 Hoisting classes

Some examples for the selection of hoisting classes according
to 1SO 8686-1 : 1989, 6.1.2.1, are given in table 3.

Table 3 — Examples

Hoisting
T f
ype of crane class
Manual cranes HC4
Power station cranes
Erection cranes HCy/HC3
Workshop cranes
Ship unloaders with lifting beams, hooks or
HC3
Stockyard cranes spreaders
Ship unloaders } .
b: agnet: HC4/HC,
Stockyard cranes with grabs or magnets 3/HCq
Ladle cranes
Open-hearth furnace charging cranes
P \ ane HC4/HC,
Ingot charging cranes
Soaking pit cranes
Stripper cranes
> pp HC4
orge cranes

The examples given in table 3 represent typical applications,
structural designs and hoist control systems. More flexible load
bearing systems and more sophisticated speed control systems
may allow the selection of a lower hoisting class than indicated
in table 3. There may be cases where a higher hoisting class is
appropriate.

7 Combination of acceleration effects

In the case of overhead travelling and portal bridge cranes, the
load is moved by hoisting {H), travelling (L), traversing (Ct)
and, possibly, by slewing (Sl) mechanisms. (See figure 1.)

The acceleration effects of these mechanisms acting
simultaneously on the crane depend on the control systems
and service conditions of the crane and whether a load is
hoisted from the ground or a suspended load is hoisted.

Figure 1
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Taking the above into account, the accelerations given in
table 4 are assumed to be acting simultaneously.

The gross loads shall be multiplied within the individual load
combinations by the following factors:

— load combinations A1 and B1: ¢,

— load combinations A2 and B2: ¢4

— load combinations A3 and B3: <l + ¢g X %g>
— load combinations A4 and B4: ¢,

— load combination C3: ¢g

Drive forces can change significantly in a short time interval.
Thus the accelerations shall be calculated

a) for starting the movement,

b) for braking the steady-state movement, and

c) for braking the movement during the starting process,
or

d) for accelerating the movement during the braking pro-
cess (positioning).

Thus the calculated rigid body acceleration forces shall be
multiplied by the factor ¢ in accordance with ISO 8686-1: 1989,
6.1.4.

When considering the positioning effects, only one such effect
is combined with other movements.

In load combination C6 or C7, only the dynamic effects of the
“emergency cut-out’” or of the ““failure of mechanism or com-
ponents’’ shall be considered without other dynamic effects,
assuming the case of starting during steady-state motion.

Table 4 — Combination of acceleration effects

Hoisting a grounded load Hoisting a suspended load
Load combinations A1, B1, C1 Load combinations A2 to A4, B2 to B4, C3
H
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28 Ct Sl Sl
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Power station cranes Power station cranes Ship unloaders
Erection cranes Erection cranes Stockyard cranes
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2
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