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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-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.
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— Part 15: Counterbalanced trucks with articulated steering
— Part 16: Pedestrian-propelled trucks

— Part 20: Additional stability test for trucks operating in the special condition off offset load, offset by
utilization

— Part 21: Order-picking trucks with operator position elevating above 1 200 mm
— Part 22: Lateral- and front-stacking trucks with and without elevating operator position
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INTERNATIONAL STANDARD ISO 22915-12:2015(E)
Industrial trucks — Verification of stability —

Part 12:

Industrial variable-reach trucks handling freight
containers of 6 m (20 ft) length and longer

1 | Scope

This part of ISO 22915 specifies the tests for verifying the stability of industrial variable-reach trucks

when handling empty or laden freight containers of 6 m (20 ft) length and longer.
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5 applicable to these types of industrial variable-reach trucks that are equipped with a spr
and side lift), swap bodies, or semi-trailers or other load-handling/means applicable for
ndling.

s part of ISO 22915 does not specify requirements for,industrial variable-reach ti
22915-11) and rough terrain variable-reach trucks (see 1S@22915-14).

s part of ISO 22915 does not apply to trucks when handling a container which has a mobil
vity (see ISO 3874).

s part of ISO 22915 is not applicable to counterbalanced trucks with masts designed fo
ight containers, dealt with by ISO 22915-9.

Normative references

ispensable for its application, Eor dated references, only the edition cited applies. Fo

1496-2, Series 1 freight'containers — Specification and testing — Part 2: Thermal container

3691-2:—1, Industriad trucks — Safety requirements and verification — Part 2: Self-propelle|
ch trucks

3874, Series A-freight containers — Handling and securing

5353:1995, Earth-moving machinery, and tractors and machinery for agriculture and fores
ex point

erences, the latest edition of the referenced document (including any amendments) applieg.

pader (top
container

ucks (see

b centre of

- handling

e following documents, in whole ot-in part, are normatively referenced in this documeft and are

r undated

S

1l variable-

ry — Seat

IS(

22915-1, Industrial trucks — Verification of stability — Part 1: General

ISO 22915-20, Industrial trucks — Verification of stability — Part 20: Additional stability test for trucks
operating in the special condition of offset load, offset by utilization

3

Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 22915-1 and the following
apply.

1

To be published.
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31

industrial variable-reach truck handling freight container

counterbalanced lift truck with an articulating boom, telescopic or not, non-slewing, as defined in
IS0 5053:1987, 4.13.2.2.2, used especially for handling freight containers of 6 m (20ft) length and longer

Note 1 to entry: The load-handling means are mounted directly on the lifting means. Lifting means are non-
slewing or have slewing movement not more than 5° either side of the longitudinal axis of the truck.

Note 2 to entry: Industrial variable-reach truckhandling freight containers are intended to be used on substantially
firm, smooth, level and prepared surfaces.

Note 3 to ¢ntry: Industrial variable-reach truck handling freight containers may be fitted with stabilizers, dxle
locking, or[lateral frame levelling devices, as defined in ISO 3691-2:—2),

4 Opernating conditions

4.1 General
In addition to ISO 22915-1, the following conditions apply:

— oper:[ijting the truck (travelling with the freight container at normal travelling height and stackipg)
in corlditions where the wind rated speed is up to 12,2 m/s.

4.2 Partially elevated container

The contajner is elevated for travel so that the bottom of the container is no higher than 900 mm ab¢ve
the seat index point (SIP) as defined in ISO 5353 and with th€-boom fully retracted.

NOTE The elevated container permits an operator insa*low position on the truck to see underneath [the
container.

5 Testconditions

5.1 Gereral
See ISO 24915-1.
The tests ghall take into accountthe normal degree of eccentricloading of containers defined in ISO 3874.

When hanidling empty caefitainers with integral refrigeration unit (reefer), as specified in ISO 1496-2, the
offset loading needs to.betaken into account, according to ISO 22915-20.

5.2 Prepailingwind

The tests $liall hot be carried out in a prevailing wind that would significantly affect the test results

2) To be published.
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5.3 Wind force

5.3

.1 Longitudinal tests

For the longitudinal tests the wind force acting on the freight container is calculated by the following
formula:

Fzg'h'L-vWZ'Cfl

where
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NO
for

5.3
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F  isthe wind force [N];

p isthe air density 1,225 kg/m3 (at 15 °C);

h isthe freight container height, 2,90 m (9 ft 6 in);

L isthe freight container length [m] (longest container length the truek is designed for
vy isthe rated wind speed 12,2 m/s (Beaufort scale 6);

Cr1 is the shape coefficient 1,3.

trucks intended for use in a higher wind speed than-the rated wind speed of 12,2 m/s, y
inged to the actual wind speed.

TE Reference sources, e.g. crane and building standards, confirm that a value of 1,3 for G is 3
wind acting normal to the longitudinal axis of freight containers.

.2 Lateral tests

b effect of wind in lateral stability tests hasbeen shown to be significantonly when handling g
the lateral tests, the wind force.acting on the container shall be calculated by the followi

e also Figure 1).
Fzg-vwszz -h(Lsinol +wcosa)

F  isthewind force [N];
p isthe air density 1,225 kg/m3 (at 15 °C);

vy, Ms the rated wind speed 12,2 m/s (Beaufort scale 6);

w shall be

ppropriate

ontainers.
1g formula

Cr2 is the shape coefficient 0,8;

h  isthe freight container height, 2,90 m (9 ft 6 in);

L  isthe freight container length [m] (longest container length the truck is designed for);

w is the freight container width 2,44 m;

a isthe angle of lateral tipping axis relative to the longitudinal axis of the truck [degrees].

© ISO 2015 - All rights reserved
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For trucks intended for use in a higher wind speed than the rated wind speed of 12,2 m/s, v,, shall be
changed to the actual wind speed.

NOTE Reference sources, e.g. crane and building standards, confirm that a value of 0,8 for Cy2 is appropriate
for wind acting normal to the longitudinal axis of freight containers.

A
Y

Key
F  wind fprce

a parallgl

Figure 1 — Wind force for lateral tests

5.4 Posiition of the truck on the tilt table

The truck|shall be positioned on the tilt table*according to Table 1. The indication of load and steer ajxle
is the cenffreline of the load and steer axle. The allocation of the indication is defined in Figure 2.

ESya

Key

A-A  longitudinal centre plane of truck

B-B  steer axle (rear axle)

C-C load/drive axle (may also be a steer axle on four-wheel steer trucks)

Figure 2 — Longitudinal centre plane and axles

For tests 1 and 2 (see Table 1), the truck shall be positioned on the tilt table so that the load axle C-C is
parallel to the tilt axis X-Y of the tilt table.

4 © IS0 2015 - All rights reserved
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For tests 3, 4, 5, and 6 (see Table 1), the truck shall be positioned on the tilt table in a turning position
with line M-N parallel to the tilt axis X-Y of the tilt table.

For trucks with articulating steer axle, the wheel on the steer axle nearest to the tilt axis of the tilt table
shall be parallel to the tilt axis. In case of trucks with selectable stabilizers and/or axle locking, tests 1
and 3 of Table 1 shall be conducted with stabilizers/axle locking engaged and disengaged.

Point M is defined as follows:

a) for trucks with articulating steer axle: the projection onto the tilt table of the intersection of the
longitudinal centre plane, A-A, of the truck with the axis of the steer axle;

b) | for trucks with axle locking: the centre point of the area of contact between the tilt\tabjle and the
rear wheel nearest the tilt table tilting axis.

Polnt N is defined as the centre point of the area of contact between the tilt table 'surface and the load
wheel or stabilizer pad nearest the tilting axis.

5.3 Testload

5.3.1 General

The test load shall consist of a load corresponding to the weight of the container, and a lodd or force
sinpulating the effect of the wind on the container.

5.3.2 Basicload

The testload shall be equivalent to an ISO container2,90 m (9 ft 6 in) high, with a mass equivalent to the
ratied load as specified by the manufacturer, actifig through its centre of gravity.

When using a top lift, side lift, or other load-handling means, the position of the centre of gravity shall be
determined by the connection points to thetest load, e.g. twist locks into the corner fittings.

Where the load-handling means can be laterally adjusted to the truck longitudinal g¢entreline,
ISQ) 22915-10 may apply.

lorjgitudinal centreline, other than boom reach, the tests shall be carried out at both extremes of

W'I‘ere the load-handling méans has positional adjustment capability in the direction of|the truck
adjustment.

5.3.3 Wind forece
The effect of this force can be simulated in the tests by one of the following methods:

— | applying this force normal to the tipping axis of the truck through the load centre of grayity, in the
same vertical angle as specified for the tilt table in Table 1 (parallel to the tilt table surfafe),or

— —applying a verticat foad, in addition to the test load, giving an equivaient moment to the wind force
acting when the slope is at the required tilt angle as specified in the table of tests.

5.6 Lift height

5.6.1 Lift height for tests simulating stacking

For tests simulating stacking, the load shall be in the least stable combination of lift and reach, as
determined by the manufacturer.

Test 5 (see Table 1) shall be conducted at maximum and minimum boom extension at maximum boom
angle.

© IS0 2015 - All rights reserved 5
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5.6.2 Lift height for tests simulating travelling with the container

For tests 2 and 4 (see Table 1) simulating travelling with a container, the boom shall be fully retracted
and the centre of gravity of the test load shall be positioned 2 350 mm above the seat index point (SIP)
as defined in ISO 5353.

This lift height does not apply where it is not necessary to elevate the container to obtain adequate
visibility in the direction of travel, e.g. high-level operator position or driving in reverse (freight
container trailing). At these circumstances, the load shall be positioned in the actual position defined by
the manufacturer.

5.6.3 Li

For tests 4
be positio
retracted.

[t height for tests simulating travelling without the container

6 Verification of stability

The stabil

When per
structure

ty shall be verified according to Table 1.

or other feature make contact with the tilt table.

7 Marking

The actua

capacity pllate as specified in ISO 3691-2:—3), 6.3.

The addit

shall be infdicated on the capacity plate.

The wind
indicated.

imulating travelling without a container, the bottom surface of the load-handling means shall
ned 900 mm above the seat index point (SIP) as defined in ISO 5353, with the boom fully

forming tests 4 and 5, no wheels shall lose contact with neither the tilt table nor any part of the

capacity for container handling as determined by these stability tests shall be indicated on a

onal capacity as determined by stability, tests with stabilizers and or axle locking (see 3.4)

5peed according to the calculationyin 5.3 exceeding the rated wind speed of 12,2 m/s shallfbe

3) To be published.

6
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