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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 1SO
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.

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

International Standard ISO 11995 was prepared by Technical Committee
ISO/TC 20, Aircraft and space vehicles, Subcommittee SC 9, Air cargo
and ground equipment.
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Introduction

Throughout this International Standard, the minimum essential criteria are
identified by the use of the key word “shall”. Recommended criteria are
identified by the use of the key word “should”, and while not mandatory
are considered to be of primary importance in providing safe equipment.
Deviation from the recommended criteria should occur only after careful
consideration, extensive testing, and thorough service evaluation have
shown alternate methods to be satisfactory.
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Aircraft — Stability requirements for loading and

servicing equipment

1 Scope

1.1 This International Standard specifies:

a) the criteria to be used to determine stability of
aircraft loading and servicing eguipment, including
wind loads;

b) the classification of systems recommended to
achieve stability;

¢) the formula to be used for calculating steady-state
wind stability;

d) the recommended test methods applicable to
equipment.

1.2 The intent of this International Standard is not
to specify equipment design, but rather to define uni-
form criteria, calculation and testing methods in order
to provide a safe work environment under all predict-
able circumstances for the users of aircraft loading
and servicing equipment.

1.3 This International Standard specifies the world-
wide requirements recognized by aircraft and equip-
ment manufacturers as well as airlines and handling
agencies.

In addition, it shall be applied with due reference to
national governmental regulations of the country
where the equipment is to be operated.

1.4 This International Standard applies to aircraft
loading and servicing equipment, typically but not ex-
clusively defined as follows:

— container and pallet loaders (see ISO 6967 and
ISO 6968);

— catering trucks (see ISO 10841);
— passenger stairs (see ISO 12056);

— maintenance and fueling access platforms,

when operated in a static position on an aircraft.

1.5 This International Standard does not apply to:
— forklifts;
— aircraft de-icers;

— any equipment with rotating booms,

and more generally any equipment the normal mode
of operation of which includes moving in the elevated
position.

2 Normative reference

The following standard contains provisions which,
through reference in this text, constitute provisions
of this International Standard. At the time of publica-
tion, the edition indicated was valid. All standards are
subject to revision, and parties to agreements based
on this International Standard are encouraged to in-
vestigate the possibility of applying the most recent
edition of the standard indicated below. Members of
IEC and ISO maintain registers of currently valid
International Standards.

ISO 6966:1993, Aircraft — Basic requirements for
aircraft loading equipment.
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3 Definitions

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

3.1 wind: Movement of air which causes a force
imposed on surfaces of aircraft loading and servicing
equipment.

NOTE 1 Wind in this context includes

— steady-state natural wind;
— wind gusts (temporary peak intensities);

— the effect of jet blast from other aircraft's engines.

3.2 stabilizers: Structural devices capable of sup-
porting the weight of the equipment and any ad-
ditional forces resulting from wind or other sources,
used to reduce the lateral deflection of vehicles, when
extended within the outer planview envelope of the
vehicle.

NOTE 2  Stabilizers will normally eliminate or reduce the
part of the vehicle's weight supported by tyres, and/sus:
pensions.

3.3 outriggers: Stabilizers which, when extended,
project outside the outer planview envelope of the
vehicle.

NOTE 3
vehicle.

Outriggers enlarge the supporting base of the

3.4 tip point: Condition where the vehicle center of
gravity has been rotated by the combined effect of
load distribution, ramp slope, structural deformation if
any, and the force of wind up to a point directly above
the vehicle's pivot point.

3.5 pivot point: That point of the vehicle in contact
with the ground located farthest out on the most
heavily loaded side or the side opposite to that to
which the force of wind is applied.

3.6 stability: Condition where

— the laden or unladen vehicle's center of gravity is
located within the outer support perimeter, i.e. in-
ward of the tip point; and

— the vehicle's weight as well as the force of wind
and any other forces are entirely supported by rigid
structural elements.

NOTE 4 Where all or part of the vehicle's weight and
additional forces are supported by elastic elements such as
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tyres, suspension springs, etc., a dynamic condition may be
created that can exceed static and wind stability conditions
as defined in 3.6.1 and 3.6.2. In such a case, appropriate
additional safety margins should be determined to take into
account possible dynamic effects resulting from support
elasticity.

3.6.1 static stability: Stability achieved in a con-
dition where, there being no wind or other additional
forces, the vehicle's tipping risk is determined only
by load distribution (i.e. center of gravity location) and
ramp slope.

3.6.2 wind stability: Stability achieved in a con-
dition where the force of wind constitutes the pre-
dominant factor of the vehicle's tipping risk.

4 Objectives

4.1 The static stability objective for any piece of
aircraft loading and servicing equipment shall be for
the vehicle to remain stable as defined in 3.6 when

a) the vehicle is at maximum elevation, and

b) ~the maximum allowable payload is concentrated
onterly ong)half side of the vehicle (all on the
same side of the vehicle's centre line), and

c)-~the vehicle, with stabilizers or outriggers extended
when*applicable, “is“standing on a surface at a
slope of"3° (5 %) perpendicular to the vehicle's
centre line and sloping on the loaded side of the
vehicle.

4.2 The wind stability objective for any piece of air-
craft loading and servicing equipment shall be for the
vehicle to remain stable as defined in 3.6 when the
vehicle

a) is at maximum elevation, and
b) is empty, and

¢) is standing on a horizontal surface, with stabilizers
or outriggers extended when applicable, and

d) is subjected to a steady-state wind of 120 km/h
(65 kn), perpendicular to one long side of the ve-
hicle.

4.3 The objectives for combined static and wind
stabilities shall be as follows.

a) The vehicle shall remain stable in the following
conditions based on those defined for static stab-
ility in 4.1:
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tyres, suspension springs, etc., a dynamic condition may be
created that can exceed static and wind stability conditions
as defined in 3.6.1 and 3.6.2. In such a case, appropriate
additional safety margins should be determined to take into

account possible dynamic effects resulting from support
elasticity.

3.6.1 static stability: Stability achieved in a con-
dition where, there being no wind or other additional
forces, the vehicle's tipping risk is determined only
by load distribution (i.e. center of gravity location) and
ramp slope.

3.6.2 wind stability: Stability achieved in a con-
dition where the force of wind constitutes the pre-
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4 Objectives

4.1 The static stability objective for any piece of
aircraft loading and servicing equipment shall be for
the vehicle to remain stable as defined in 3.6 when

a) the vehicle is at maximum elevation, and

b) *the maximum’ allowable payload is concentrated
onconly one) half side of the vehicle (all on the
same side of the vehicle's centre line), and

¢)>:thebvehicle, with stabilizers or outriggers extended
whenadpplicable; “iscstanding on a surface at a
slope 0f'3° (5 %) perpendicular to the vehicle's
centre line and sloping on the loaded side of the
vehicle.

4.2 The wind stability objective for any piece of air-
craft loading and servicing equipment shall be for the
vehicle to remain stable as defined in 3.6 when the
vehicle

a) is at maximum elevation, and
b) is empty, and

c) is standing on a horizontal surface, with stabilizers
or outriggers extended when applicable, and

d) is subjected to a steady-state wind of 120 km/h
(65 kn), perpendicular to one long side of the ve-
hicle.

4.3 The objectives for combined static and wind
stabilities shall be as follows.

a) The vehicle shall remain stable in the following
conditions based on those defined for static stab-
ility in 4.1:
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— maximum elevation allowed with or without
stabilizers/outriggers;

— maximum payload asymmetry, or empty,
whichever is the worst case;

— 3° (56 %) ramp slope,

when simultaneously subjected to a steady-state
wind of 75 km/h (40 kn), perpendicular to one
long side of the vehicle in the same direction as
payload asymmetry and ramp slope.

b) The vehicle shall remain stable in the following
conditions:

— maximum elevation;

— symmetrical payload, or empty, whichever is
the worst case;

— 1,5° (2,5 %) ramp slope,

when simultaneously subjected to a steady-state
wind of 110 km/h (60 kn), perpendicular to one
long side of the vehicle in the same direction as
the ramp slope.

NOTE 5 The objectives retained for combined, static,and
wind stabilities are based on the following assumptions:

— aircraft manufacturers generally specify that thecdoors
of a civil transport aircraft may not be-opened or closed
by a wind exceeding 75 km/h (40 kn), or remain open
by a wind exceeding 110 km/h (60 kn) or 120 km/h
(65 kn) depending on the aircraft type;

— operators therefore need to keep equipment fully func-
tional by steady-state winds up to 75 km/h (40 kn), still
allowing for momentary wind gusts up to a maximum
of 110 km/h (60 kn) without affecting safety. Operations
on aircraft have to be stopped whenever gusts may ex-
ceed the latter value;

— any operation through wind gusts exceeding 75 km/h
(40 kn) requires careful assessment of the weather
forecasts at the airport, and specific operating rules to
be issued and carefully applied. Such rules should in-
clude avoiding any payload asymmetry in the downwind
direction — or, on the contrary, deliberately maintaining
a load asymmetry in the upwind direction — and pro-
hibiting the use of any aircraft stands with major slopes
in the downwind direction. 1,5° (2,5 %) was determined
to be the maximum normal ramp slope at international
airports, excluding exceptional cases.

5 Systems classification

Systems recommended to achieve the required stab-
ility are as follows, in order of increasing effective-
ness.

ISO 11995:1996(E)

A combination of some of the systems mentioned in
5.1 to 5.3 may be utilized to gain the desired stability.
The choice of these systems is left up to the manu-
facturer because every vehicle is different in design
and function. See ISO 6966 for general requirements.

5.1 Integral vehicle chassis methods

a) Heavy-duty springs and auxiliary overload springs.
These produce a harder ride, but provide in-
creased side movement stability and assist in
levelling off-centre loads when the vehicle is
moving or stationary.

b) Heavy-duty shock absorbers. These produce a
harder ride but provide increased side movement
stability while the vehicle is moving.

c) Tyre pressure. High tyre pressure on a vehicle in-
creases the overall stability of either a slow mov-
ing or stationary vehicle, but produces a harder
ride.

d) Stabilizer bar systems. These increase stability by
takingyout chassis movement through a rigid bar
or-spring“and ‘can be applied in several areas of
the, chassis. These systems do not adversely af-
féct the ride of the vehicle as much as those de-
fined in a), b), c) and e).

e)‘Bpring“lockoutsystems. These block out the
chassis springs against the axle and improve the
stationary stability of a vehicle. Spring lockouts
should not be engaged while a vehicle is moving
as this produces an extra hard ride and transmits
all road shocks directly into the vehicle structure.

5.2 Stabilizer systems

These systems generally utilize hydraulic cylinders
with self-levelling foot pads that press against the
ground within the envelope of the vehicle. These
systems stabilize the vehicle chassis when it is
stationary by blocking out chassis movement on the
springs and tyres. Usually stabilizers are used in tan-
dem (one on each side of the vehicle) and placed at
various key positions along the length of the vehicle.
Two or more should be used as required.

5.3 Outrigger systems

These systems generally utilize hydraulic cylinders
that extend self-levelling foot pads to the ground be-
yond the normal envelope of the vehicle, with heavy
structural members that are connected to the chassis.
The farther out from the chassis that these foot pads
are extended, the greater the resistance to tipping.
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