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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-geve ehtal—in—liai with—SO; ake—part—in—the—work—ISC ely with the
Interpational Electrotechnical Commission (IEC) on all matters of electrotechnical standardizatiop.

Interpational Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Hart 2.

The |main task of technical committees is to prepare International Standards. Draft'Internationgl Standards
adopted by the technical committees are circulated to the member bodies forvoting. Publigation as an
Interpational Standard requires approval by at least 75 % of the member bodies, casting a vote.

Attention is drawn to the possibility that some of the elements of this documtent may be the subject of patent
rights. ISO shall not be held responsible for identifying any or all such patent rights.

ISO B686-2 was prepared by Technical Committee ISO/TC 96, Cranes, Subcommittee SC 6, Mobjles cranes.

ISO B686 consists of the following parts, under the general tittexCranes — Design principles for loads and load
combinations:

— Part 1: General

— Part 2: Mobile cranes
— [Part 3: Tower cranes
— Part 4: Jib cranes

— Part 5: Overhead travelling and portal bridge cranes

© ISO 2004 — Al rights reserved iii
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INTERNATIONAL STANDARD ISO 8686-2:2004(E)

Cranes — Design principles for loads and load combinations —

Part 2:
Mobile cranes

1 [BScope
This|part of ISO 8686 applies the principles set forth in ISO 8686-1 to mobile cranes,-as defined in ISO 4306-2,
and [presents loads and load combinations appropriate for use in proof-of-competence calculations for the
steel structures of mobile cranes.

This|part of ISO 8686 is applicable to mobile cranes used for normal service and to mobile crapes used for
duty|cycle service.

NOTE Means for proof-of-competence testing will be addressed in ahother document.

2 Normative references
The |following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced
docyment (including any amendments) applies:

ISO #302:1981, Cranes — Wind load assessment

ISO #306-2, Cranes — Vocabulary.<~ Part 2: Mobile cranes

ISO #310:1981, Cranes — Test'code and procedures

ISO B686-1:1989, Cranes—— Design principles for loads and load combinations — Part 1: Genera

ISO 10721-1, Stee¢lstructures — Part 1: Materials and design

ISO [10721-2,Sfteel structures — Part 2: Fabrication and erection

3 I | definiti

For the purposes of this document, the terms and definitions given in ISO 4306-2 and the following apply.

31

rated capacity

rated load

hoist medium load which includes the mass of lifting attachments

3.2

normal service

hook duties for which fatigue analysis of the steel load-supporting structure is not required, including
occasional use for duty cycle work if duty cycle rating is no more than 80 % of normal service rating

© 1SO 2004 - All rights reserved 1
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3.3

duty cycle service
repetitive duties for which fatigue analysis of the steel load-supporting structure may be required

EXAMPLE

Grab, dragline, magnet or comparable repetitive duty.

4 Choice of loads and load combinations

41

Basic considerations

Loads shall
or members
calculation.
calculations|

The cra
in mag
evaluati

a)

and

b) Conser

appropri

be combined with the intention of discovering maximum load effects on mobile crane compoments

during operation, in accordance with the manufacturer’s instructions, as simulated by elasio

he is taken in its most unfavorable attitude and configuration, while the loads-are assumed f{
nitude, position and direction causing unfavorable stresses at the critical\points selecte
bn on the basis of engineering considerations.

atively, loads can be combined at the values defined in"this part of ISO 8686 or,
ate, they can be combined with certain loads, adjusted by feduction factors for the probabil

combingd actions to more closely reflect loading conditions currently found in practice.

4.2 Simu

The effect o
hoisting acc
acceleration
manufacturg
permitted in

taneous accelerations

one accelerating drive, e.g. slewing, luffing or télescoping, is assumed to act simultaneously
eleration; only two drives are assumed to_accelerate simultaneously in the absence of ho
However, no simultaneous accelerations shall be considered when specifically prohibited b
r for a particular configuration. No othertaccelerations are combined with travel unless specif]
the manufacturer’s instructions.

See Annex B for further information on simultaneous accelerations.

4.3 Side

Certain desi
present in a
performed,

affecting sid

oading

gn features may have the effect of inducing side loading on booms. When those feature
design, they shall’be included with all applicable load combinations for which calculation

b loading may-include

arrangements that cause the hoist line to deviate from the boom centreline, between the |
eave.and the most extreme position on the hoisting drum, and

static

To achieve this, the following considerations govern preparation of proof-of-eompetence

D act
i for

vhen
ty of

with
sting
y the
cally

p are
b dre

combined solas”to maximize side loading. In addition to slewing and wind effects, features

oom

a) reeving
point sh

b)

4.4 Erect

inclination of the boom foot due to deflection of the supporting crane structure.

ion and dismantling

An evaluation shall be made for each step in the erection and dismantling processes, as appropriate to the
crane type and configuration, and proof-of-competence calculations shall be carried out for each instance of
significant member or component loading. Calculations shall utilize factors from Table 1 or Table 2 as given
under Load combinations B.

© ISO 2004 — All rights reserved
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Automatically initiated actions

When mobile cranes are furnished with controls or devices that cut out drives and apply brakes without an
initiating action by the driver, or are furnished with brakes that automatically engage on loss of power or
control function, calculations reflecting those effects shall be carried out under Emergency cut-out on row 11
of Table 1 or Table 2.

5

5.1

Mob
front|
that
Ther
dece
or br

5.2

In pr|
the

char
chan
take

a)

b)

5.3

5.3.1
ISO

Loads from acceleration of crane drives

—General

crane drivers in practice will not fully utilize (in accordance with the manufacturer’s

hke characteristics.

Slewing effects

bcteristics of the slewing drive and braking mechanisms. For proof-of-competence calc

N as follows.

For cranes with stepped drive controls and for-Cranes wherein the driver does not have

For cranes with stepless continuously-variable drive controls, AF shall be calculated based ei

1)

the highest forces which will gccur during normal operation as described in the m
instructions, or

P) a simulation of driver actions or tests, or

B)
not be taken as‘ieéss than 2 % of the rated load for latticed booms or 3 % for telescopic b

Hoisting effects

Inertiah effects due to hoisting, except for hoisting an unrestrained grounded

cont

I, AE canbe taken as follows:

le cranes are typically designed to accommodate a range of boom lengths and various' e
tend attachments. Therefore, some cranes may possess excess power in some _configura

efore, in proof-of-competence calculations, the change in drive force (AF) induging either ac
leration may have to be chosen on the basis of a simulation of driver actions'6p tests rather than on drive

hctice, slewing acceleration and deceleration rates can vary depending on the front-end attag
pperating radius, the control scheme employed, the cfane driver's operating practicgs, and the

ges in drive forces AF causing slewing acceleration or déceleration which produce side log

s5lewing acceleration or deceleration rates, AEF\shall be calculated from drive/brake characteris
lher on
nufacturer’s

drive/brake characteristics, but the resulting lateral force from slewing, referred to the bg

B686-1+1989, 6.1.2.2), depend on the change in hoist drive force AF. The change in this f
calcylated from hoist drive or brake characteristics; or for hoist drives with stepless continuously-

xtensions or
tions, power
nstructions).
celeration or

hment fitted,

Llations, the
ding can be

control over
tics.

om tip, shall
boms.

load (see
orce can be
ariable drive

AF=6 x F

0 =0,167(v, - 0,2) for0,2 <v, <17

where
F is the rated load, in newtons;
v, is the hoisting/lowering speed, in metres per second.

As given above, factor ¢ is for cranes in normal service. 6 can also be determined from experience or by test.
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5.3.2

equal to or less than 0,2 m/s, § is taken as 0.

5.3.3

can be determined from experience or by test.

5.4 Application of changes in drive force, AF

5.4.1

from Table 3 to make up the load for use on row 5 of Table 1 or Table 2.

No increase in ¢ is taken for hoisting or lowering speeds, v, greater than 1,7 m/s. When speeds are

For cranes in duty cycle service, & is taken as twice the value for normal service, or alternatively, &

AF values for hoisting are amplified by an appropriate dynamic amplification factor value ¢g taken

542 AF
value ¢5 tak
or Table 2.

6 Proof-

alues for drives other than hoisting are amplified by an appropriate dynamic amplification. f|
en from Table 3, and the resulting inertial force shall comprise the load for use on row 4 0f T3

of-competence calculations for load-supporting structures

6.1 Gene

For proof-oficompetence calculations, the crane manufacturer shall choose either the allowable stress me

or the limit
6.2. Calcula

6.2 Allow

6.21 Tab
allowable st
and other pe

6.2.2 For
applicable o

6.3 Limit

6.3.1 Tab
load factors|
pertinent log
coefficient s
imperfection

6.3.2 For
given in Tab
with Annex A

al

ate method. Calculations by the allowable stress method shalbe carried out in accordance
ions by the limit state method shall be carried out in accordabcée with 6.3.

able stress method

e 1 gives loads and load combinations for the allowable stress method, together with appli
ess coefficients »% and dynamic amplification factors ¢,. Table 3 gives values for the facto
rtinent load information.

members under axial compression, the allowable stress coefficients y; given in Table 1
nly when used in conjunction with a-column formula selected in accordance with Annex A.

state method

e 2 gives loads and load‘combinations for the limit state method, together with applicable p
7, and dynamic amplification factors ¢,. Table 3 gives values for the factors ¢, and
d information. The'resistance coefficient y,,, shall be taken as 1,1 for all load combinations.
hall be divided jinte/the limit strength to reflect statistical variations in material strength and

5.

members under axial compression, the resistance coefficient y,,, and the partial load facto
le 2 arerapplicable only when used in conjunction with a column formula selected in accord
\.

actor
ble 1

thod
with

table

'S ¢n

are

artial
bther
This
local

FS 7p
ance

7 Side-load deflection of latticed booms

71

Lateral deflection of wire-rope-supported latticed booms and fly jibs are a measure of elastic stability, as

these members are primarily loaded in compression. Excessive side deflections can induce elastic instability.
Therefore, all wire-rope-supported latticed booms and fly jibs shall be limited to deflections not exceeding 2 %
of their effective length when subjected to rated load together with side loading of 2 % of rated load. Deflection
limits may be verified by calculation or by test. Deflection limitations apply only to mobile cranes with latticed
booms and fly jibs mounted on latticed booms.

© ISO 2004 — All rights reserved
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Key

1 RQoom foot centreling
2 Hoom centreling

3 dlope Z

4  jip centreline

F  rpted load

Figure 1 — Terms and symbols related to deflection measurement — Lattice jib with fly jib

7.2 Forasingle fly jib mounted on a jib, the following relationship is given (Figure 1):
Z < 0,02 Li+Zy+ 7' (Lj cosp) + H(LJ- sing)
where the following values are calculated (or measured):

Z; is the fly jib tip deflection;

Zy, is the latticed jib tip deflection;

© 1SO 2004 - All rights reserved 5
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Z, s the latticed jib deflection at a distance L, down from the jib tip;

Z, s the fly jib strut deflection at the tip;

and the following values are calculated:

Z' (slope) = (Z, - Z4) | L4

0=(Z,-2Z5) 1L,

If slope Z' a

Tdtorsiom grare ot catcutated; thetasttwo termsof theequation for Z;Tay bedeteted:

© ISO 2004 — All rights reserved
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Table 3 — Requirements and values for factors ¢,

Tables 1 Values for factors ¢,
and 2: ¢ References Val for load
’ " 1ISO 8686-1:1989 alues for loads

row Nos. Relevant ISO standards
p1=1%a
a = 0 for normal service

1 'y 6.1.1 a= l((),1 for duty cycle service such as grab, dragline or magnet

worl

The value of ,/- shallbg taken as nraafor orless-than 1 0

depending on whether the effect is favorable or unfavovlable.

Hoisting class is HC1 for normal service

#5 = 1,0 (stepless continuously-variable drive|control)

2 P 6.1.2.1 Hoisting class is HC2 for occasional duty cycle service

#5 = 1,3 (stepless continuously-variable drive control)

For other situations, see ISO-8686-1

2 $s 6.1.2.3 Applicable for grab, dragline} magnet or similar service

For wheeled mobile-cranes:

¢, = 1,1 fortravel speed < 0,4 m/s

$4 = 1¢3,for travel speed > 0,4 m/s

3 P4 6.1.3.1
For track-mounted (crawler) mobile cranes:
$4 = 1,0 for travel speed < 0,4 m/s
¢, = 1,1 for travel speed > 0,4 m/s
For mobile cranes with stepless continuously-variable grive
controls:
4, $5=1,2 for normal service
5 6.1.4
) bs and ¢5 = 1,5 for duty cycle service
and Annex E For mobile cranes with stepped drive controls:
1 #5 = 1,6 for normal service
¢5 = 2,0 for duty cycle service
In accordance with 1ISO 4302
6 6.2.1.1 The in-service wind speed shall not be less than 9,0 m/s,
corresponding to a static pressure of 50 N/m?2
Normally not considered. However, these effects are included
7 6.2.1.3 .
when specifically agreed between purchaser and manufacturer.
Applies only to mobile cranes rated for duty cycle service
8 2 6.1.2.2.2
¢2, max = 1’6
The maximum out-of-service wind load and/or crane configuration
9 6.3.1 e
shall be specified by the manufacturer.
Test load in accordance with ISO 4310.
10 P6 6.3.2

6 =0,5(1+ @,); ¢, from 6.1.2.1 of ISO 8686-1:1989.

© 1SO 2004 — All rights reserved 9
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The column

Annex A
(normative)

Column strength

strength formulas (or curves) of ISO 10721-1 and ISO 10721-2 shall be used, together with the

allowable stress coefficients y; of Table 1 or the resistance coefficient y,, of Table 2. Alternatively, column
strength formulas (or curves) from national standards may be used with the appropriate allowable stress or

resistance c

10

pefficients.
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Annex B
(informative)

Simultaneous accelerations

B.1 Track-mounted (crawler) latticed boom crane

ISO 8686-2:2004(E)

B.1.1 Possible acceleration combinations (see Figure B.1):
— hoist (H) and slew (SI);

— hoist and luff (Lu);

— plew and Iuff;

— fravel (Tr) with load.

B.1.2 Additional accelerations may be combined with travel\* when specifically permitted by the

manpfacturer’s instructions.

Figure B.1 — Track-mounted (crawler) latticed boom crane

© I1SO 2004 — All rights reserved
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B.2 Wheeled mobile latticed boom crane

B.2.1 Possible acceleration combinations (see Figure B.2):
— hoist and slew;

— hoist and Iuff;

— slew and Iuff;

— travel wijth load

B.2.2 Addjtional accelerations may be combined with travel when specifically permitted\ by| the

manufacturgr’s instructions.

Figure.B.2 — Wheeled mobile latticed boom crane

B.3 Wheeled mobiletelescopic boom crane
B.3.1 Possible aceeleration combinations (see Figure B.3):

— hoist and@lew;

— hoist and Iuff;

— hoist and telescope (Te);
— slew and Iuff;

— slew and telescope;

— telescope and Iuff;

— travel with load.

12
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B.3.2 Additional accelerations may be combined with travel when specifically permitted by the
manufacturer’s instructions.

Figure B.3 — Wheeled mobile telescopic boom crane
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