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Mobile cranes — Determination of stability

1 Scopp
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hational Standard specifies the conditions
bn into consideration when verifying the
f a mobile crane by calculation, assuming
rane is operating on a firm and level sur-
b 1 % gradient).

o mobile cranes as defined in 1SO 4306-2,
hnces mounted on wheels (tyres) or
with or without outriggers.
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981, Cranes — Wind load assessment.

:1990;~Cranes — Vocabulary — Part 1:

ISO 4306-2:1985, Lifting appliances —
Part 2: Mobile cranes.

1SO 4310:1981, Cranes™ Test code an

3 Calculations of stability

3.1 General

The caleulation shall verify that the g
undenrthe following conditions:

a)" the criteria specified in table 1,
b) the criteria specified in table 2;
c) backward stability (see 3.3);
d) stability with out-of-service wind (S
3.2 Criteria for stability
3.21 See table1 and table 2.

3.2.2 Based on the criteria specified
table 2, it is intended that the stability
ratings shall be usable in a minimum
8,3 m/s. Under special conditions

quirement imposes a restriction on f
the manufacturer shall clearly specify]

Vocabulary —

i procedures.

rane is stable

ee 3.4).

in table 1 and
-limited crane
wind speed of
here this re-
ated capacity,
the maximum

wind speed included in the stability chculation.
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Table 1
Machine configuration/condition Loading Value to be lal.ken into
consideration 1
On outriggers/crawlers? Applied load 1,25P + 01 F
On wheels (tyres)? Applied load 1,339 + 0,1 F
On crawlers/wheels (tyres) when travel speed up to 0,4 m/s is permissible Applied load 1,33P+0,1F
On crawlers/wheels (tyres) when travel speed greater than 0,4 m/s is permissible Applied load 15P+01F

1) In these formulae

P is the rated capacity (hoist medium load) as specified by the crane manufacturer for the various configurations of the crane. It

F)

hoisting, luffing, telescoping and slewing.

shall be for tfe hoist medium load of the crane as defined by 150 4306-1 (see 3.5.1).

The value to be thken into consideration is intended to simulate the dynamic forces arising during normal controlted operatioh.

F is the load|from the mass of the jib and fly jib referred to the jib head or fly jib head. (See 1SO 4310 for the detérminatjon of

2) For these corffigurations, the crane condition is stationary and relates to the travel of the crane as a whble-but is not reldted to

Table 2
Machine configuration/condition Loadinhg Value to be ta!(en”mto
consideratiomn
On outriggers/crgwlers?) Applied load 1,17
Wwind*oad w
inertia forces D
On wheels (tyres|? Applied load 117P
Wind load W
Inertia forces n
On crawlers/whegls (tyres) when travel speed up to 0,&m/s is per- Applied load 1,17P
missible
Wind load W
Inertia forces D
On crawlers/whegls (tyres) when travélspeed greater than 0,4 m/s is | Applied load 1,337
permissible
Wind load w
Inertia forces D

1) In this colum

D are the indrtiaZforces due to hoisting telescaoping slewing uffing or travel For cranes having

tenped controls the adtual val-

ues from inertia forces shall be used. For cranes having infinitely variable controls, the value of D shall be taken as 0.

P is as defined in table 1.

W is the effect of the in-service wind and shall be calculated in accordance with 1SO 4302.

2) For these configurations, the crane condition is stationary and relates to the travel of the crane as a whole but is not related to

hoisting, luffing, telescoping and slewing.
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3.3 Backward stability

To retain a reasonable margin, counterweighting
shall be limited by the mass distribution given be-
low, the appliance being in the following conditions:

— placed on a firm, level supporting surface (up to
1 % gradient);

— equipped with the shortest specified jib, set at its
maximum recommended jib angle for that jib
length;

ISO 4305:1991(E)

outriggers on the side of the carrier under the jib
shall be not less than 15 % of the total weight of the
crane.

With the longitudinal axis of the rotating superstruc-
ture of the crane in line with the longitudinal axis of
the carrier, in either direction, the total load on the
wheels (tyres) or outriggers under the lighter loaded
end of the carrier shall be not less than 15 % of the
total weight of the crane in the work area specified
by the manufacturer, and not less than 10 % of the
total weight of the crane in the area not specified as

— with Hook, hook-block or other load-handling
equipment resting on the ground;

— with olutriggers free of the bearing surface for
on-wheels (tyres) calculations;

— equipped with the longest specified jib, or jib and
fly-jib [combination set at its maximum recom-
mendqd jib angle for that combination, and sub-
jected [to an in-service wind acting from the least
favourpble direction.

The specified mass distribution criteria shall be sat-
isfied for| each counterweight condition with the
crane rotated to the least stable positions permitted
by the mgnufacturer.

3.3.1 Crawler-mounted cranes

The total |oad on the tipping line on the side ortend
of the undercarriage supporting the least load-shall
not be lelss than 15 % of the total weight of the
crane.

When applied to crawler cranes equipped with re-
tractable | crawler assemblies,. the manufacturer
shall proyide on the crane ,cautionary information
visible to|the operator if the_above criterion is not
met when| crawlers are retracted.

3.3.2 Whieel-mounted-cranes
With the Ipngitudinal axis of the rotating superstruc-

ture of the crane at 90° to the longitudinal axis of the
carrier, the“total load on the wheels (tyres) or

da WOrK darea.

The on-wheels (tyres) limitations,"must be met un-

less cautionary information visible to
placed on the crane. This information
operating conditions that>tequire theg
be set to maintain sufficient backwarg

he operator is
shall state the
outriggers to
stability.

3.4 Stability with-out-of-service wind (see

ISO 4302)
The manufacturer shall stipulate th¢
cautions_to be taken by the user whg

out af\service and the working limits \
to wind.

3.5 Determination of stability

3.5.1 The value of P shall be such ths

e special pre-
n the crane is
hen subjected

it, with loading

conditions as given in table 1 and tabjle 2, in neither

case shall the overturning moment o
greater than the stabilizing moment.

3.5.2 The calculations shall be made
in the least favourable position. Mo
loads, dead loads, counterweights, ag

f the crane be

with the crane
eover, all the
cessories, etc.

which have an influence on the stgbility shall be

taken into consideration as being
favourable condition as regards their
position.

3.5.3 Lines about which cranes
mountings may tip and which are us¢
the stabilizing moment are shown
These are indicative only and in pr

in the least
alue and their

on various
ed to calculate
in annex A.
Actice are de-

atail
T

nandant an naortinglay A of
pecThocTT O paorocorarr actar O

fdual designs.
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Annex A
(informative)

Tipping line of mobile cranes

NOTE 1 FigureA.1 to figure A5 are illustrative only. In tact of the wheels. For axles mounted on twin tyres,
p'ractice, tipping_lines are dependent on individual de- the following two cases should be considered:
signs.

a) inthe case where the axle is fixed ap blpcked, the
A1 Cranes on wheels (tyres) point of contact of the outer wheel.

b) in the case where the wheglison a rog king axle,

A.1.1 Crand on wheels (tyres) without ' Y ' )
the pivot axis of this rocking axie.

suspension gr with the suspension locked (see
figure A.1 angl figure A.2)

The tipping lire is the line joining the points of con-

Jib 7\
/

QDW/WWGQ{/GB - Tipping Une with

Chassls ‘f“ osclllating or
— »—-—-* locked walking beam
_(zrg///////[////(___—_‘r.:g‘%:;_
Front axle Rear axle
Figure A1

Tipping Uine with

[ osclllating or

| locked walking beam

Figure A.2
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