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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, govern-
mental and non-governmental, in liaison with ISO, also take part in the
work. 1SO 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 Inter-
national Standard requires approval by at least 75 % of the member
bodies casting a vote.

International Standard ISO 8813 was prepared by Technical Committee
ISO/TC 127, Earth-moving machinery, Sub-Committees SC 1, Test meth-
ods relating to machine performance, and SC 2, Safety requirements and
human factors.

Annex A of this International Standard is for information only.
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INTERNATIONAL STANDARD

ISO 8813:1992(E)

Earth-moving machinery — Lift capacity of pipelayers and
wheeled tractors or loaders equipped with side boom

1 Scope

This International Standard provides a uniform
method of calculating, and a test method for vali-
dating, rated lift capacity as presented in commer-
cial literature for pipelayers and wheeled tractors
or loaders equipped with a vertical-only pivoted,
hydraulic or mechanically operated, side boom. The
rated lift capacity considers hoist mechanism limits,
tipping loads and rope factor. After the lift capacity
has been calculated and validated, a reduction fac-
tor is applied to establish the rated lift capacity for
the specific pipelayer or wheeled machine configur-
ation.

This International Standard applies to machines
having a lift capacity greater than 10 000 N when
used in lifting applications. It includes pipelayers as
defined in ISO 6165 and ISO 7136, and wheeled
tractors and loaders as defined in ISO 6165,
1SO 6747 and 1SO 7131.

2 Normative references

The following standards contain provisions which,
through reference in this text, constitute provisions
of this International Standard. At the time of publi-
cation, the editions indicated were valid. All stan-
dards are subject to revision, and parties to
agreements based on this International Standard
are encouraged to investigate the possibility of ap-
plying the most recent editions of the standards in-
dicated below. Members of IEC and SO maintain
registers of currently valid International Standards.

ISO 6016:1982, Earth-moving machinery — Methods
of measuring the masses of whole machines, their
equipment and components.

ISO 6165:1987, Earth-moving machinery — Basic
types — Vocabulary.

1) To be published.
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ISO 6747:1988, Earth-moving machinery — Tractors
— Terminology and commercial specifications.

ISO 7131:1984, Earth-moving machinery — Loaders
— Terminology and commercial specifications.

SO 7136:1986, Earth-moving machinery — Pipelayers
— Terminology and commercial specifications.

ISO 9248:—", Earth-moving machinery — Units for
dimensions, performance and capacities, and their
measurement accuracies.

3 Definitions

For the purposes of this International Standard, the
following definitions apply.

3.1 load: External force including the weight of at-
taching equipment applied at the load hook. See
figures 1 and 2.

3.2 [ift point line: Vertical line through the centre
of the load hook.

3.3 outrigger: Extendable or fixed arm attached to
the base machine which rests on the supporting
surface and defines the tipping line. See figures 7
and 8.

3.4 tipping line; balance point fulcrum: (See 3.4.1to
344)

3.4.1 tipping line (for crawler machines): Outer
edge of the outer track link rail on the boom side of
the machine. See figure 1.

3.4.2 tipping line (for wheeled machines with non-
oscillating axle): Line connecting the centres of
contact of the front and rear tyres with the ground
reference plane on the boom side of the machine.
See figures 2, 3 and 5.

Documents


http://www.avadocuments.com/doc/iso-8813-1992
http://www.avadocuments.com/doc/iso-8813-1992

ISO 8813:1992(E)

3.4.3 tipping line (for wheeled machines with oscil-
lating axie): Line in the ground reference plane
connecting the centre of contact of the tyre on the
rigid axle on the boom side of the machine and the
vertical line through the centre of oscillation of the
oscillating axle. See figures 4 and 6.

3.4.4 tipping line (for machines with outriggers):
Line in the ground reference plane connecting the
centres of contact of the outrigger pads on the boom
side of the machine. See figures 7 and 8.

3.5 load overhang: Horizontal and perpendicular
distance from the tipping line to the lift point line.
See W12 in figure 1 and WI¥12 in figures 2 to 8.

3.6 moment acting to overturn machine: Product of
a force acting through the lift point line and the load
overhang.

3.7 moment acting to resist overturn of machine:
Product of the weight of the machinery and the dis-
tance from the centre of gravity to the tipping line.

3.8 balance point: (See 3.8.1 and 3.8.2)

3.8.1 calculated balance point: Moment acting to
overturn the machine at a specific load overhang
which is equal to the moment acting to resist over-
turning.

3.8.2 measured balance point: (See 3.8.21 to
3.8.23)

3.8.21 measured balance point (for crawler ma-
chines): Moment acting to overturn the machine at
a specific load overhang that will not cause any
track roller on the track opposite the boom side to
lit more than 6 mm from the track link.

3.8.2.2 measured balance point (for wheeled ma-
chines): Moment acting to overturn the machine at
a specific load overhang that will not cause any tyre
on the side opposite the boom to lift more than
2 mm from the ground reference plane.

3.8.2.3 measured balance point (for machines with
outriggers): Moment acting to overturn the machine
at a specific load overhang that will not cause any
tyre or outrigger pad on the side opposite the boom
to lift more than 2 mm from the ground reference
plane.

3.9 tipping load: Vertical load applied at the load
hook at a specific load overhang which achieves the
balance point.

3.10 rope: Wire rope used for the boom support or
the load line.

3.11 rope factor: Rope breaking strength divided
by rope load.

3.12 draw works: (See 3.12.1 and 3.12.2)

3.12.1 mechanical draw works: Drums and mech-
anical drive systems that operate the boom position
and the load hoist lines.

3.12.2 hydraulic draw works: Hydraulic pumps,
motors, valves, lines and cylinders that position the
boom and operate the hoist line.

3.13 hydraulic pressure: (See 3.13.1 and 3.13.2)

3.13.1 working circuit pressure: Nominal pressure
applied to the specific circuit by the pump(s).

3.13.2 holding circuit pressure: Maximum static
pressure in a specific circuit, limited by a relief valve
pressure that is measured at a flow no greater than
10 % of rated circuit flow.

3.14 lift mechanism lift capacity: Load that can be
lifted at the load hook by a force generated by any
combination of mechanical or hydraulic power to the
draw works and/or hydraulic cylinder(s), at a spe-
cific load overhang without exceeding any of the
following limits:

— tipping load;

— hydraulic working or holding circuit pressure in
any circuit;

— rope factor in either the load or boom hoist line.

Some of the possible combinations of power to the
lift mechanism include:

a) mechanical draw works power to the load and
boom hoist line;

b) hydraulic draw works power to the load and
boom hoist line;

c) mechanical power to the draw works for the load
hoist line and hydraulic cylinder(s) for the boom
hoist line;

d) hydraulic cylinders for the load and boom hoist
line.

The lift mechanism powers may be sub-defined as
in 3.14.1 to 3.14.3.

3.14.1 mechanical draw works lift capacity: Lift ca-
pacity obtained by applying mechanical power to the
load and boom hoist draw works without exceeding
tipping load or rope factor.

3.14.2 hydrautlic Hift capacity: Lift capacity obtained
by applying working circuit pressure to the hy-
draulically actuated draw works and/or lift
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cylinder(s) without exceeding the holding circuit
pressure in any circuit, the tipping load, or the rope
factor.

3.14.3 rope factor lift capacity: Lift capacity, limited
so that the rope factor is not less than 4, or under
special provisions, not less than 2,5 (see 6.1.2).

3.15 rated lift capacity: Maximum load that can be
raised without exceeding the rated tipping load lift
capacity, the rated lift mechanism lift capacity, or the
rated rope factor lift capacity. See clause 7.

3.16 operating mass of the machine: (See
definition 2.4 in 1ISO 6016:1982)

NOTE1 Equipment such as dozers and buckets, if in-
cluded in the manufacturer’'s specifications, are in the
transport position recommended by the manufacturer
when assessing operating mass.

4 Lift capacity calculations procedure

. 41 Machine preparation

All lift capacity calculations shall be made with ad-
justable counterweights fully extended and with the
machine on a firm level surface.

4.2 Attachment variations

Because of the number of attachment variations
possible, the manufacturer shall publish revised lift
capacity charts if these variations decrease the ma-
chine rated lift capacity by more than 5 %.

4.3 Tipping load calculation

This calculation is made, in accordance with 4.3.1 to
4.3.3.2, at a given load overhang position to deter-
mine the tipping load. Sufficient load overhang di-
mensions shall be used to develop the lift capacity
chart. See figure 9.

4.3.1 Pipelayers

Calculations shall be made at standard machine
configuration.

4.3.2 Wheeled machines

Preliminary calculations shall be made using load
overhang lines defined in 3.5 with the machine
steered straight ahead, steered fuilly left, and
steered fully right. These preliminary calculations
shall be used to select the steering position that re-
sults in minimum tipping load. The steering position
that results in minimum tipping load for both oscil-
lating axle and non-oscillating axle configurations
shall be used to develop the lift capacity chart.

ISO 8813:1992(E)

4.3.3 Machines with outriggers

Tipping load calculations for machines equipped
with outriggers shall be made to develop lift capacity
charts both with and without outriggers being used,
in accordance with 4.3.3.1 and 4.3.3.2.

4.3.3.1 When making calculations for machines not
using outriggers, the requirements of 4.3.2 apply.

4.3.3.2 When making calculations for machines us-
ing outriggers, the steering position that results in
minimum tipping load shall be used to develop the
lift capacity chart.

4.4 Lift mechanism lift capacity calculations

This calculation is made at a load overhang to de-
termine the load that can be lifted at the load hook
when the load from the lift mechanism (defined in
3.14) is less than the tipping load. Sufficient load
overhang dimensions shall be used to develop the
lift capacity chart. See figure 9.

5 Verification testing, test results and
validation of calculations

5.1 Test site

The test site shall consist of a firm and level hori-
zontal concrete, steel or equally firm surface and
shall be level within 1 %.

5.1.1 Dead weight test site
The load shall be applied by lifting on a fixed anchor

(the “dead weight”) and adjusting the lifting force to
achieve the balance point.

5.1.2 Live weight test site
The load shall be applied by a weight of known mass

(the “live weight”) with the load overhang adjusted
to achieve the balance point.

5.2 Test equipment

5.21 Force transducer of sufficient capacity or
weights of known mass.

5.2.2 Means to measure the load overhang dis-
tance.

5.2.3 Means to determine that the lift point line is
perpendicular to the ground reference plane.

5.24 Means to monitor pressure in all hydraulic
circuits that will be under pressure during the lift
capacity tests.
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5.3 Test equipment accuracy

Accuracy of the instrumentation for the relevant
parameters measured, as listed in 5.2, shall be as
specified in ISO 9248.

5.4 Test conditions

5.4.1 Lift capacity shall be determined under static
conditions.

5.4.2 The machine used for the tests shall conform
in all significant aspects with the machine specifi-
cations used for caiculation.

5.4.21 Wheeled machines shall be tested at the
steering position that resulted in the minimum
tipping load as established in 4.3.2.

5.4.2.2 Machines with outriggers shall be tested
with and without the outriggers being used, and in
the configurations established in 4.3.3.

5.4.3 Tyres on wheeled machines shall be inflated
and ballasted in accordance with the manufacturer’s
recommendations.

5.4.4 Track tension on crawler machines shall be
adjusted to the manufacturer’'s recommendation.

5.4.5 Prior to test, the machine shall be cleaned, in
operating condition, and operated until the engine
and lifting component fluids are at normal operating
temperatures.

54.6 All lifting systems, rope and reeving shall be
in accordance with the machine manufacturer’s
specifications. If hydraulic lift mechanisms are used,
the working and the holding circuit pressure(s) shall
be checked for compliance with the manufacturer’s
recommendations.

5.4.7 Safety precautions shall be observed while
conducting the tests. This includes following all op-
erating instructions furnished by the manufacturer
of the machine to be tested and the test equipment
used. Means shall be provided to prevent the ma-
chine from overturning during the tests but shall not
appreciably influence the test results.

5.5 Verifying test methods

5.5.1 All static lift capacity tests shall be run with
adjustable counterweights in the extended position.

5.5.2 For dead weight tests, the boom shall be in
the prescribed overhang positions to verify the cal-
culations. The magnitude of the force and the over-
hang distance that achieves the balance point or the

lit mechanism force limit shall be measured. The
load lift line shall be kept vertical within + 0,25°
during the test.

5.5.3 For live weight tests, the load shall be applied
by a weight of a known mass and the load overhang
be adjusted to verify the balance point or lift mech-
anism force limit. The live weight should be kept
less than 0,5 m from the ground reference plane
while conducting the test, to reduce the possibility
of the machine overturning.

5.5.4 Pipelayer lift capacily tests shall be con-
ducted at the following overhang positions, if appli-
cable:

a) 1,25 m (+ 10 %) or at minimum overhang dis-
tance obtainable if greater than 1,25 m;

b) within 1 m of the maximum load overhang dis-
tance;

c) if the lift mechanism lift capacity is reached be-
fore the tipping load, that load shall be used in
place of b).

5.5.5 Wheeled machine lift capacity tests shall be
conducted at the following load overhang positions,
if applicable:

a) 1,25 m (+ 10 %) or at minimum overhang ob-
tainable if greater than 1,25 m;

b) mid-range load overhang;
c) within 1 m of the maximum load overhang;

d) if the lift mechanism lift capacity is reached be-
fore the tipping load, that load shall be used in
place of b) or c).

5.5.6 Machines equipped with outriggers shall be
tested both without outriggers being used and with
outriggers being used in their most favourable pos-
ition.

5.6 Test results

The test results and data from the machine tested
shall be recorded on a test summary sheet similar
to that shown as clause 9.

5.7 Validation of calculated values

The measured loads at the measured overhang dis-
tances should be within 95 % of the calculated val-
ues. If not, the calculated values shall be adjusted
based on a correction factor determined from the
measured values.
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