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Foreword

ISO (the International Organization for Standardization) is a worldwids federation of
national standards bodies (ISO member bodiesht, The work of preparing International
Standards is normally carried out through [SO technical committees. Each member
body interestad in a sublect for which a technical committee has been established has
ths right fo be represented on that cornmitiee, International erganfzatlons, govern-
mental and non-governmental, In flalson with ISO, also take part in the work.

Draft International Standards adopted by the technical committees are circulated to
the membar bodies for approval before their acceptance as International Standards by
the ISO Councli. They are approved In accordance with 1SO procedures requiring at
least 76 % approval by the member bodies voting.

International Standard IS0 8323 was prepared jointly by Technical Committees
ISO/TC 104, Freight containers, and ISQO/TC 20, Aircraft and space vehivles. [t
replaces [30Q 1486/7-1974, withdrawn in 1984,

©® Intarnatlonal Organization for Standardization, 1985
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INTERNATIONAL STANDARD

1S0 8323-19858 (E)

Freight containers — Air/surface (intermodal) general
purpose containers — Specification and tests

0 Introduction

0.1 Gensral

The basie requirements for the air/surface [intermodal) con-
tainer are presented in clauses 1 to 6, while tha detailed design
requirements are laid down in annex A. Annex B sets out the
sections of other International Standards which apply to the
air/surfaca container,

150 4128 presents the requirements for air mode general pur-
pose containers.

Requirements for containers to be transported by rotary-wing
aircraft are excluded from thesa International Standards. Whan
raquired, an International Standard will be developed for this
type of container.

NOTE — The essaential basic and detail criteria are identified by use of
the key werd “shall”. Recammendad hastc and detail criteria are iden-
tifiad by usa of the key word "'should”, and, while not mandatory, are
considerad to be of primary importance In providing serviceabla,
economical and practical airfsurface containers.

0.2 Definition of container type

air/surface {intermodal] container : An article of transport
squipmant having an internal volume of 1 m3 or more, fitted
with top and bottom corner fittings, with restraint provisions
compatible with an aircraft restraint system, and an entirely
flush base bottom to allow handiing on rollerized cargo hand-
iing systems.

The container is primarily intended for transport by air and
interchange with surface transport modes {road, rail and sea).

1 Scope and field of application

1.1 This International Standard sets out the basic re-
quirements for the specification and testing of air/surface
{Intermodal) containers for general cargo, which are suitable
for international exchange and for conveyance by road, rall and
sea as well as by freighter versions. of high capacity fixed-wing
alreraft, including interchange between these motes of
transport.

1} At present at the stage of draft {de facio NAS 3610),
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1.2 The coding, identification and marking of these con-
tainers shall be in accordance with 1SQ 6346. To denote the
contalner as an alr/surface (intermodal) contziner, the symbol
illustrated in figure 1 shall be located at the top left-hand corner
of the end walls and side walls and, as appropriate, on the roof,

. complying with the requirements of IS0 6346 (see annex B.3 of

this International Standard).
NOTE — |f any other markings are used on the container, they shallin
no way interfere with the location of the marks required by (S0.6346.
1.3 The container types covered by this International Stan-
dard are :

Type Marking code identification

Air/surface intermodal
{general cargo)

80 to 99 : Fixed wing

2 References

IS0 688, Series | freight containers — Classification, external
dimensions and ratings.

IS0 1161, Series 7 freight containers — Corner fittings —
Specification.

ISO 1496/1, Serfes 1 freight containers — Specification and
testing — Part 1 : General carge comtainers for general pur-
poses,

180 3874, Series 1 freight containers — Handling and secur-
ing. .

IS0 4116, Ground equipment requirements for compatible with
alrcraft unit load devices.

IS0 4128, Aircraft — Air mode moadudar containers.

ISO 6346, Froight containers — Coding, identification and
marking.

IS0 8097, Aircraft — Minimum airworthiness requiremnents and
test conditions for certified air cargo unit load devices.
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3 General characteristics

3.1 Airworthiness

Airworthiness requirements lald down by the applicable
authorities shall be recognized for contalner design features
such as ultimate loads (see 5.2.1), rapld decompression {see
5.3.2), fire protection and markings,

For this purposs, 1S0 8097 shall be applied,

3.2 Tare weight

Taking Into consideration the unique aircraft requirements,
container design should utilize the combination of design and
material which results in as low a tare weight as possible,

3.3 Customs sealing

Since alr/surface {intermodal) containers are expected to trave!
mostly on international routes under customs control, con-
tainer design shall mest the appropriate requirements of the
following international conventlons :

al UN/IMO : lnternational Maritime Organization}
Customs conveniion on containers, Genava, 1972-12-02.

b) UN/ECE (Economlc Commission for Eurcpel :
Customs convention an the internationaf transport of goods
under cover of TIR cernets (TIR Convention), Geneva,
1975-11-14.

The requiraments affacting container design appear in annex 4
of the convention quoted in a} and in annex 2 of the conventlon
quoted in b, Regulations on technfcal conditions applicable to
containers which may he accepted for internstional transport
under customs seal

The main items to be taken Into consideration for container
design appear in clause A.B of annex A of this International
Stendard.

In accordance with annex 5 of the convention quoted in a) and
with annex 3 of the convention quoted in bl, an approval cer-
flflcata should ba lssued by a compstant naticnal authority, and
an approval plate as specified [minimum dimensions
206 mm x 100 mm {8 in x 4in})} should be affixed accor-
dingly in the vicinity of the lower edge of the container door.

) s851903 oowazey B

4 Dimensions and ratings

4.1 External dimensions

The overall external dimensions and tolerances of the con-
tainers, covered by this International Standard, are those
established for seriss 1A, 1B, 1C and 1D freight containers in
150 668 {ses annex B.T of this International Standard). No part
of the container shall project beyond these spacified overall ex-
ternal dimensions.

4.2 Minimum internal dimensions

Internal dimensions of containers shall be as large as possible,
but at least equal to those values given in table 1.

The dimensions apply when measured at a temperature of
20 °C {68 °F). Measurements taken at other temperatures shall
he adjusted accordingly.

Whera a corner fitting projects inte the internal space, as
specified by table 1, that part of the comer fitting projecting

into the contalner shall not be considered as reducing the size
of the container.

4,21 Door opening

The container shall be designed to make the maximum possible
internal cross-section available for loading.

Each container shall ba provided with a door opsning at least at
one end.

Door openings shall be as large as possible, but not less than :
—  minlmum door height : 2 134 mm {84 in)

— minimura door width : 2 286 mm (30 in}

4.3 Ratings

For the ratings of containers suitable for air and surface
transport, the following definitions apply.

Table 1 — Minimum Internal dimensions

Frefght containar Minimum Minlmum width 1 Minlmum length
daslgnation helght mm in mm ft’ in
1A 11 998 38 4 3/8
18 2197 mm 9N 28 35/8
1C (7ft21/2in} 2330 M 3/4 G 867 18 3
v 2 802 9 2 5718
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4.3.1 maximum gross waighti! : The maximum allowable
combined weight of the container and its cargo :

R, : maximum gross weight of an air/surface container

R maximum gross weight of a surface container {stacking
only}

4.3.2 tare weight!), T : The weight of the empty containar,
Including its normal complement of loading restraint davices.

4.4 Maximum gross welght, R,", and distributed
load for air/surface {intermodal} containers

The container shall not be uszad, in any transport systern, at
gross weights in excess of those given in table 2a}.

Table Za) — Maximum gross weight of container, R,

Alr/surfaca intermodal Maximum gross weight, R,
contalner deslgnation kg b
1A 20412 45 (30
1B 15 876 35 000
1c 11 340 25 000
iD 5870 12500

However, a uniformly distribmted load up to 6789 kg
{14 900 Ib) may be placed in any 3 m {10 1) linear length for
1A, 1B and 1C gontainers.

4.5 Centre of gravity

Cargo placement shall limit the centre of gravity 1o within the
envelope indicated below :

al =+ 10 % of the external width, measured from the
geometric cantre;

b} £ 5% of the exiernal length, measured from the
geometric centre;

¢} between a height of 358 mm (14in} fo 7219 mm
{48 in}, measured from the bottom of the base.

To obtaln the above asymmetric conditions, carge density is

assumed to vary linearly.

5 Basic design requirements?

5.1 General
All containers shall be weatherproof.
Containers, when lpaded to maximum grass welght, shall be

capabla of fufilling the operating requirements spectfied in
8.1.110 5.1.4.

| BESELERIISEIEEY |
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5.1.1 Stacking

Air/surface (intermodal) containers shall be capable of being
stacked in position as follows (see table 3} :

— terminal storage : beneath two general cargo con-
tainers of the same size loaded to their ratings, as laid down
in ISO 668 — 2R,

— ship transport, below dack only : beneath one general
cargo container of the same size loaded to its rating, as laid
down in 150 668 — &,

For stacking, the maximum gross weight, R, for surface modes
{intermodal} general carge contatners shall not exceed the
values given in table 2b),

Table 2b) — Maximum gross weight of container, &,

Surface container Maximum gross waight, R,
designation kg ™
1A 30 480 67 200
1B 25 40 56 000
1C 20 3201 44 800
1B 10 160 22 400

1) A welght of 24 000 kg (52 920 1b) is contemplated for the 1C con-
tainer as a futura increasa to this rating in 1SQ 668 Is envisaged,

8.1.2 Lifting from top corner fittings

Series 1A, 1B and 1C containers shall be capabla of being
lifted, from the four top corner fittings, with the lifting force ap-
plied vertically, The 1D container shall be capabls of being
lifted, from the four top cornar fittings, with tha lifting forces
applied at any angle between the vertical and 60° to the
horizontal {see 6.3 — test No. 2).

51.3 Lifting from bottom corner fittings

Series 1A, 1B, 1C and 10 containers shall be capabte of being
lifted, from the bottom corner fittings, by means of lifting
devices exerting force on the bottorn corner fittings only and
attached 1o a single transverse cantral spreader beam above the

container (see 6.4 — test No. 3}

5.7.4 Ground handling

§.1.4.1 Vertical movements

The ground handling equipment will subject the container to
certain loads that shall be taken into account by tha designer,
The lifting and lowering of containers onto supports is assumed
to produce a dynamic load. The combined effect of this
dynamic load, the varying centre of gravity of load within the
container and gravity is assumed to produce an equivatent ver-
tical load not greater than 2,0R, (see 6.2 — test No. 1, 8.3 —
test No. 2, 6.4 — test No. 3).

11 The term "Walght‘ * ig retained here, instead of the corect technical term “mass®”, in order to conform to currant commercial usage,

2} For supplementary detailod dosign requirements, see annex A.

Copyright by the International Organization For Standardization
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Table 3 — Stacking

Terminal storage

Ship transport, below deck only

HE

Ra
W/ x4/

Ship deck

R

EE

R

Due to the flat bottorn configuration, for terminal storage,
compatible {SO Interlayer fittings or other separator means may
be attached to the applicable comner fittings,

For stacking in ship cells (that is, the top two tiers), interlayer

fittings shall be attached to gach of the four bottom corner fit-
tings (ses [SO 38741

5.1.4.2 Horizontal movements

The design of the container shall take into account the

longitudinal extarnal restraint conditions which may be ex-
perlenced during transportation by rail, so that the container
shall be capable of withstanding & horizontal acceleration of 2g
through the base, while being supported and restralned only at
the four bottom carner fittings {ses 6.6 — fest No. 4},

The design of tha container shall also take into account the
maximum operationa forward forces which may be experi-
enced during surface transportation, so that the container shall

be capable of withstanding a horizontal acceleration of 0,4z

through the end walls or doors {see 6.6.2 — test No, B.1).

Azcount shall also be taken, in the design of the container, of
the maximum operational side forces which may be experi-
enced during surface transportation, sc that the container shall
be capable of withstanding a horizontal acceleration of 0,6g
through the side walls {see 8,7.2 — test No. 6.1h

5.1.4.3 Bridging and cresting

The container shall be capabla of negotiating & crest or bridges,
when belng moved along a rollerized conveyor system, without
suffaring permanent deformation or damage (ses B.12 — test
No. 11}

6.14.4 Roof strength {walking loads}

The container roof shall be capable of withstanding a uniformly'
distributed mass of not less than 300 kg {660 ib), over an area

Copyright by the International Organizaton For Standardization
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of 600 mm x 300mm (24in x 12in}, applied vertically
downwards (see 6.8.2 — test No. 7.1},

5.1.45 Deck lashing

Ne requirements for deck lashing are laid down, as air/surface
containdra shall be carried befow deck only ttop two pasitionsl
for ship transport.

5.1.4.86 Base restraint on roller bed vehicles

Slots to be used for ground transport restralnt on reller bed
vehicles, not equipped with twistlock fittings, shall be pro-
vided, as shown In figure 7. The inner face of each outward slot
{or block} shall be capable of restraining, laterally, 33 % of the
maximum gross weight (Ry).

Tha container lower edge member shall be capable of rastrain-
ing an upward load of 20 % of the maximum gross welght (R}

In the slot area. Thess loads shall be applied simultaneousty
{sea 6.13 — tast No. 12},

5,147 Grappler arms

No optional provigion iz made for handling containers by means
of grappler arms or similar devices.

5.1.4.8 Loading by trucks or similar devices

The container floor shall withstand the concentrated dynamic
" loads imposed while being loaded by powared industrial trucks
. or similar devices {see 8.9 — test No. 8).

5.2 Aircraft restraint loads

5.2.1 Ultimate loads

Ajr containers differ from their surface counterparts in that they
play an integral part in the aircraft restraint system, and are,
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therefore, subject to additional design complexity, imposed by
aireraft certification requirements. For this reason, this Inter-
natfonal Standard specifies deslgn parametars not nermally In-
cluded in Internationa! Standards,

The container shall be designed to bear the ultimate loads given
in 1S0 8097 {see annex B.4 of this International Standard),
while being supported on a roller system, in accordance with
6.4.6, base restrained, in accordance with 5.2.2 and 5.2.3, and
with the centra of gravity of the cargo located at any point in
the envelope, specified in 4.5.

Under these loads, the container may exhibit parmanent defor-
mation, but it shall not break up to the extent of discharging
cargo.

5.2.2 Base restreint loads

Side loads shall be exerted on the container base. Upward, for-
ward and aft loads shall be exerted by a fitting, as shown in
figure 4, ingerted into the restraint sfots, shown in figures 2 and
2. The design shall allow the forward and aft loads to be
exerted on the following number of joad-bearing slots :

1A (40 §t) container : 11 slots

— 1B (30 ft) container : 8 slots
— 1C {20 ft) container : § slots
— 1D {10 ft) container : 2 slots

The ultimate forward and aft loads for each slot shall he
8 340 daN (18 750 Ib), imparted by a restraint latch, as shown
in figure 4, acting on the abutment face. For forward and aft
loads, the load-bearing slots shall be considered effective eithar
on one or both sides of the container.

The container shall be designed to be restrained in spite of ver-
tical loads exerted by 50 to 60 % of the total number of slots,
equally distributed on each slde. The upward load shall be
exerted by a minimum fitting, as shown in figure 4, inserted in
the side restraint slots (see 6.6.3, 6.6.4, 6.7.3, 6.7.4, 6.8.3 and
6.8.4). .

§5.2.3 Base restraint joads — 1D containars

In addition to the requirements of 5.2.2, end restraint slots shall
be designed to restrain a 1D container against ultimate forward,
aft and vertical upward loads, when used in conjunction with
restraint fittings, located as shown In figure 5 and in the con-
figuration illustrated in figure 6. The container and slot dimen-
sions and location are shown in figure 7.

5.3 Container assembly

5.3.1 Container body construction shall be rugged and
weatherproof,

5.3.2 A minimum total of 77,4 cm2 {12 ind of vent area for
each 3 m {10 ft} length of container shall be provided, if the
door seal area is not sufficient to fulfil this venting requirement.
Each vent shall be adeguately protectad from cargo load shift
to ensure that the required vent area is availabte during rapid
depressurization in an aircraft.

Copyright by the International Organization For Standardization
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6.3.3 The container body shall incorporate fittings at its top
four corners in agcordance with 1SO 1167 (see annex B.2 of this
International Standard). The protrusion of the upper faces of
tha top corner fittings shalt be kept to & minimum of & mm
{1/4 in] above the roof of the container.

The bottorn four corners shall incorporate fittings in accor-
dance with figure 10.

Dimensions and tolerances between corner fittings shall be in
accordance with 150 668 {see annex B.1 of this International
Standard].

5.4 Container base

Bb.4.1 The container shall have a smooth bottom below which
there shall be no protrusions, The lower surface of the adgs
mambears and the bottom corner fittings shalt be flush with the
bottom surface of the base (see figure 9).

5.4.2 Along the fength of the container, the bottom surface
shall be flat to within 3 mm {0.125 in). This shall allow for a
waviness factor, crest to crest, at a minimum pitch of 915 mm
{36 in}. .

5.4.3 The base edge shall have the restraint slots which con-
form to figures 2 and 3. End slots shall be provided in accor-
dance with figure 7. The vertical surface of the base edge be-
tween the restrzint slots shall be smooth and continuous, in
order to provide a suitable interface for the automatic aircraft
testraint latches. The iower profile of the edges shall be as
shown in figures 3 and 7.

5.4.4 Securing points shall be provided Internally for the at-
tachmant of devices for the lashing of cargo, and thesa points
shall be locatad on 800 mm (24 in} centres around the periphery
of the base, excluding the door sill area. These points shall be
“0" rings, or equivalent, each capable of imparting a force of
1 776 daN {4 000 Ib) in any direction.

5.4.5 OSo thet the container conforms to the aircraft system
deflected shape, the TA and 1B container base, loaded to the
ratad maximum gross weight (see table 2), shall be free to
deflect £ 9,5 mm (£ 3/8in), without rigid restraint by the
side walls. Base stiffness in the forward and aft direction in the
plane of the bass shall have a maximum wvalue of
339 075 N.m2/m (3 x 1061bf.in%/in) or 824000 Pa per
25,4 mm.

NOTE — Thess tA and 1B container requirements relate to current air-
craft and may be amended for future eireraft.

54.6 The base shall provide for support and ease of movs-
mant when loadad to the rated maximum gross weight on the
following minimum conveyor systems :

— Four rows of rollers, approximately equally spaced over
a width of 1 930 mm (78 in), measured hetween the centras
of rows. Each row comprises 38 mm {1.5In} dlameter
parallel rollers, 76 mm (3 in) tong, uncrowned, with an edge
radius of 1,5 mm {0.06 in}, spaced 254 mm {10 in) apart.
Thie container travels perpandicular to the raller centralines.

5
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— Swivel castors, with 25,4 mm (1 in) diameter wheels,
having a contact length of 51 mm {2 1n}, located on a
306 mm > 306 mm {12 in x 12in) grid pattern. The con-
tainer travels in all directions across the grid.

—  Ball transfer units, with 25,4 mm (1 in} diameter balls,
located on @ 127 mm x 127 mm (G in X 6 in) grid pattern,
The container travels in afl directions across the grid.

{See 6.9.2 — test No. 8.2.)

5.4.7 The hase dasign shall allow for deflections of o more
than the thickness of the interlayer adaptor fittings in ground
handling nor than the combined dimensions of the adaptor and
the proud location of the upper fittings of the surface container
which it is stacked on In ship-cell handling. For design pur-
pases, this combined dimension is assumed to be 19 mm
{0.76 in}.

Accordingly, under dynamic condltions, or the statle equivalent
thereof, no part of the base shall deffect mora than 19 mm
{0.75 in.) (see 6.2 — test No, 1}.

85 Closures and doors

8.5,1 Any closure in the container whigh, if unsecured, could
be hazardous, shall be provided with an adequate securing
system having some indication outside the container that the
closure is secured in the appropriate operating position. In par-
ticufar, doorg should be capable of being securely fastened in
the open and closed position, while the container is being sup-
norted solely by the lower corner fittings or on the minimum
conveyor systems, as describad in 1S0 4118,

5.6.2 The lower edge of the door and its attached hardware
shall not encroach on the mandatory restraint slot argas as
shown In figure 7.

6.6.3 The door latches shall be designed to allow the opening
and shutting of the door, when the container is on an unaven
surface that varies up to 12,7 mm (0.5 n.) over the width of the
door opening.

5.5.4 Provision shall be made for 2@ mechanical device to in-
dicate that doors are pasitively locked.

6.65 Particular attention should be given to the prevention of
water [eaking through door-to-body interface areas {38 6.11 —
test No. 10).

6.5.6 Handles, straps, or handholds shall be provided on the
door of the 1D container to assist manual movement of the
container, These devices shall withstand a 450 daN {1 000 Ib}
pull In any direction, and should provide an area equivalent to
162 ram (8 in} wide by 78 mm (3 in} deep for gripping with a
. gloved hand,

6.6 Optional features
56.1 Fork-lift pockets

5.6.1.1 Fork-ift pockets used for handling 1C and 1D con-

6
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tainers in the loaded or unloaded condition may be provided as
optiona! features. The fork-lift pockets, where provided, shall
comply with the dimensional requirements specified in figure 8,
The pockets shall pass completely through the base structure
of the container so that lifting devices may be inserted from
either side (se0 6.10 — test No, 9), ’

Pocket design shall take into account that fork-lift tynes will not
extend the full width of the containar, Tilt backwards up to 10°,
and lifting and load support equivatent to 1,25R wifl be im-
parted by the upper tunnel structurs against the two tyne
blades, neither of which are more than 200 mm {8 in) wida nor
lass than 1 828 mm (72 in) Tn length. In selecting the material
used for pocket faces and tunnels, consfderation shall be given
1o the fact that tynes are steel blades which will be inserted
+ 3° to the centraline of the pocket.

5.6.2 Provisions for Internal hanging devices

Transport of cargo by means of hanging devices may be con-
sidered as an optional feature. [t should be borne in mind,
howaver, that such features may have a considerable influence
on container design and testing, due to the lead path Imparted
by hanging loads. Therefore, standards and requirements for
this feature are subjact to further study and definition.

6 Testing

6.1 General

Air/surface {intermodall containers, complying with the design
requirements specified in clause 5, shall not be infetior to con-
tainers which have passed the tests specified n 6.2 to 6.13 in-
clusive. 1t is recommended that the test for weatherproofness
{tast No. 10) be carrled out last.

Unless otherwisa stated, operationaf design loads are used in all
tasts, For substantiation of analytical data, when required,
tests, in selected cases, may be repeated under ultimate load
conditions. If this becomaes necessary, the container tested in
this way shall not be used in servica, until structural and design
paramaters have been completely restored. Where a test is not
stipulated, the design requirements specifiad in clause b may
be varifiad either by calculation or testing.

6.1.1 The symbol R, denotes the maximum gross weight of
the air/surface (intermodal) container [see table 2a)} and the
symbal P denotes the maximum payload of the container under
test, that is the tare weight, T, subtracted from the maximum
gross weight :

R,o=P+ T
P=R,-T

The symbol R, denotes the assumed maximum gross weight of

" the surface container [seo tablo 2bll.

6.1.2 The test load within the container shall be unifarmly
distributed, unless otherwise specified. The maximum varia-
tions in the centre of gravity, as specified in 4.5, shali be con-
sidered for tests Nos, 5.2, 6.3, 6.2, 6.3, 7.2, 7.3, 8.2 and 11,



az3-85 |} 4851903 ookives o ff

6.1.3 Test equipment and methods of testing described are
not intended to be restrictive. Alternative equivalent methods
to achieve the desired result may be used.

6.1.4 When restraint or movemsnt on an aircraft system is
used, the test system shall be in accordance with 6.4.6.
Suitable latches and guide-rails shall be provided to guide the
containsr along the conveyar and secura it at its [atch points.
The test system shall be of sufficient length to permit eycling of
the longest container to he tested.

6.1.5 The diagrams in figures 11a) to 11f) {tests Nos. 1 to 12
show the test loads and reaction forces applied to a 6 m {20 fi)
container {drawn approximately to scale). Variations in the
geometrical layout of restraint means and test methods are
stated undemeath the diagram, where appropriate.

6.2 Test No. 1 — Stacking

6.21 General

This test shalt be carried out to prove the ability of an air/sur-
face {intarmodal} container on the ground to support two Tully
loaded surface containers (2R} of tha same length.

This test also proves the ability of the air/surface (intermadal)
container to support one fully Inaded surface container (R,),
when placed in ship-cell structures.

6.2.2 Procedure

Ths container shall be placed on four Jevel pads, one under
aach bottom comer fitting, The pads shall be cantralized under
the fittings and shall be substantially of the same ptan dimen-
sions as the fittings. The container shall have a load uniformly
distributed over the floor in such a way that the combined
weight of the container and the uniformly distributed test load
is equal to 1,8R,. For the purposes of the test, a uniform load
ghall be defined as 1,BR, — T.

The container shall have a test foad applied vertically to each of
the four top corner fittings simultaneously, in such a manngr
that the planes of tho container vemain horizontal throughout
the test. The load shall be epplied through a cornar fitting or a
pad not less than 25,4 mm {1 in} thick of the same plan area as
the corner fitting. Each pad shall be affset in the sama direction
by 26,4 mm (1 in) laterally and 38 mm (1.5 in} longitudinally,

The test load value on each corner fitting shall be detarmined
from table 4.

Tabie 4 — Carnar fitting test load

. Test load per cornerl!
Container designation
dal I
1A 16 169 36 350
1B 13678 30 750
1c - 1187 26 150
1D 8 205 13 8960

1} The test load values allow for an assumed {ifting davice weight of
§ 000 kg (11 000 |b}, when the container is lowered.
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6.2.3 Requirements

Throughout the test, the maximum downward deflaction of the
base shall not exceed 18 mm {0.75 in}.

On completion of the fest, the cantainar shall show neither per-
manent deformation which will render it unsuitable for use nor
abnormality which will render it unsuitsble for use, and the
dimensional requirements affecting handling, securing and
interchange shall be satisfiod.

6.3 Test No. 2 — Lifting from the four top corner
fittings .

8.31 General

This test shall be carried out to prova the ability of a container
to withstand being lifted, from its four top corner fittings, by
means of lifting devices bearing on the top corner fittings.

8.3.2 Procedure

The container shall have a lead uniformly distributed over the
floor in such a way that the combined weight of tha container
and the uniformly distributed test load is equal to 2R;,. 1t shall
be carefully lifted from all four top corners in such a way that no
significant acceleration or deceleration forces are applied. For
the purposes of the test, a uniform load shall be defined as
2R, — T. No poriion of the container shall touch the ground
during the test,

For series 1A, 1B and 1C containers, the lifting forces shall be
applied vertically. For the tD container, [ifting shafl be by
means of slings, each leg being at an angle of €0° to the
haorizontal.

After lifting, the containar shall be suspended for not less than
& min and then lowered to the ground.

6.3.3 Regulrements

On completion of the test, the container shall show neither per-
rmanent deformation which will render it unsuitable for use nor
abnormality which will render it unsuitable for use, and the
dimensional requirements affecting handling, securing and
interchange shall be satisfied.

8.4 Test No. 3 — Lifting from the four bottom
corner fittings

6.4.1 General

This test shall be carried out to prove the ability of a container
to withstand being lifted, from its four bottom comer fittings,
by means of lifting devices, bearing on the bottom corner fit-
tings anly and attached to a single transverse central spreader
beam above the container.

6.4.2 Procedure

The container shall have a load uniformly distributed over the
floor in such & way that the combined weight of the container

7
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and the uniformly distributed tast load Is aqual to ZR,,. it shall
be carefully lifted from the side apertures of all four bottom cor-
net fittings in such a way that no significant acceleration or
deceleration forces are applied. For the purposes of the test, a
uniform load shall be defined as 2R, — T,

Lifting forces shall ba applied at
30° to the horizontal for 1A contalners,
37° to the horizontal for 1B containers,
45° to the horizontal for 1C containers,
60° to the horizontal for 1D containers.

In each case, the line of action of the lifting force and the outer
face of the corner fitting shall be no farther apart than 38 mm
{1.6 In). The lifting shall be carrled out in such a manner that
ths lifting devicas bear on the four bottom corner fittings only.

The conteiner shall be suspended for 5 min and then lowerad to
the ground,

6.4.2 Requlraments

On completion of the test, the container shall show neither per-
manent deformation which will render it unsuitable for use nor
abnormality which will render it unsuitable for use, and the
dimensional requiremants affecting handling, securing and
intorchange shall be satisfied,

6.6 Test No. 4 — Longitudinal restraint

6.5.1 General

Thig test shall be carried out to prove the ability of a container
to withstand longitudinal external restraint under dynamlc con-
ditions of rallway operations, which implies acceleration
equlvalent to a load of 2R, exerted horizontally,

65.2 Proceddre

The contalner shall have a load uniformly distributed over the
floor In such & way that the combinad weight of the container
and the uniformily distributed test load is equal to R, It shall be
secured longitudinally to rigid anchor points through the
bottom apertures of the bottom corner fittings at one end of
the container. For the purposss of the test, a uniform load shall
be defined as R, —

A load equivalent to a load of 2R, shali be applied horizontally
to the container through the bottom aperturss of the other
bottom corner fittings, first towards and then away from the
anchor points,

6.6.3 Requirements

While the container is being subjected to the internal
downwards load of R, and is being supperted by the bottom
cotner fittings, and aftar the removal of the herizontal loads,
check that the doors and latches function normally,
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On completion of the test, the container shall show neither per-
manent deformation which will render it unsuitable for use nar
abnormality which will render it unsuitable for use, and the
dimenslonal requirements affecting handling, securing and
interchange shall be satlsfied,

6.6 Tasts No. 5 — Strength of end vwvall/door

8.6.1 General

These tests shafl be carried out to prove the ability of the con-
tainer end walls or door to withstand the maximum aperationai
forward forces which may be experienced durlng surface
transportation cor air transportation, while secured by means of
the bottom corner fittings or the appropriate aircraft restraint
systam,

6.6.2 Test No. 5.1 — Surface mode

6.8.2.1 Procedure

The container shall be secured to rigid anchor points through
the bottorn apertures of the four bottom corner fittings. A test
load of 0,4 (R, — T) shall be applied horizontally to one end of
the container,

The test shall be repeated at the opposite end of the containar
unlass the ends are identical,

6.6.2.2 Reqguirements

On completion of the tests, the container shall show neither
permanent deformation which will render it unsuitable for use
nor abnermality which will render 1t unsultable for use, and the
dimensional requirements affecting handling, securing and
intarchange shall be satisfied,

6.6.3 Test No. 5.2 — Air mode

6.6.3.1 Procedure

The container shall be secured to the aircraft restraint system,
or its equivalent. The number of latches Indicated in 5.2.2 shall
te engaged cn one side of the container and the latches ad-
justed, by a suitable means, to ensure contact with the end of
the side latch receptacle slot, The container shall have a test
load of R, — T applied honzontally to one end wall. A similar
test load of R, — T may ba applied downwards, simultaneous-
ly, to the top surface of the container base.

The test shall be rapaated at the opposite and of the container
unless the ends are identical.

6.6.3.2 Reguirements

On completion of the tasts, the container shall show neither
permanent deformation which will render it unsuitable for use
nor abnormality which will render it unsuitable for use, and the
dimensional requirements affecting handling, securng and
Interchange shall be satisfiad,
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6.6.4 Test No. 5.3 — Air mode, 1D container only
6.6.4.1 Procedure

The container shalf be secured to the aircraft restraint system,
or its equivalent, using only restraints in the fore and aft end
slots, in accordance with figures & and 6.

The container shall have a test load of R, — T applied herizon-
tally to one end wall. A similar test load of B, — T may be ap-
plied downwards, simultanecusly, ta the top surface of the
container base.

The test shall be repeated at the opposite end of the container
unlass the ends are identical.

6.6.4.2 Requirements

On completion of the test, the container shall show neither per-
manent defarmation which will render it unsuitable for use nar
abnormality which will render it unsuitable for use, and the
dimensional requirements affecting handling, securing and
interchange shall be satisfisd.

6.7 Tests No. 6 — Strength of side walls

6.7.1 Goneral

These tests shall ba carried aut to prove the ability of the con-
tainer side walls to withstand the maximum operational side
forces that may be experienced during surface transportation
or air transportation, while secured by means of the bottom
corner fittinigs or the appropriate aircraft restraint system,

6.7.2 Test Nu. 6.1 — Surface mode

6.7.2.1 Procedure

The container shall be securad to rigid anchor points through
the bottom apertures of the four bottom corner fittings. A test
load of 0,6 (R, — T} shall be applied horizontally to the side
wall of the container.,

The test shall be repeated on the opposite side wall unless the
walls are idantlcal.

8.7.2.2 Reguirements

On completion of the tests, the container shall show neither
permanant dsformation which will render it unsuitable for use
nor abnormality which will render it unsuitablg for usa, and the
dimensional requiraments affecting handling, securing and
interchange shall be satisfied.

6.7.3 _Test No. 6.2 — Air mode

6.7.3.1 Procedure

The container shall be secured to the aircraft restraint system,
or its equivalent. The number of latches indicated in 5.2.2,
equally spaced on both container sides, shall be engaged in the
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sida slots and the latches adjustad, by suitable means, to en-
sure vertical restraint.

The container shall have a test load of R, — T applied horizon-
tally to one side wall. A similar test load of R, — Tmay be ap-
plied downwards, simuitaneously, to the top surface of the
containar base.

The test shall be repeated on the opposite side wall unless the
walls are identlcal. .

6.72.3.2 Requirements

Throughout the tests, the maximum permiftad lateral deflec-
tion of the container roaf, with respect to the container base,
shall not exceed 38 mm {1.5In),

On completion of the test, the container shall show neither per-
manent deformation which will render it unsuitable for use nor
abnormality which will render it unsuitable for use, and the
dimensional requiremsnts affecting handifing, $ecuring and
interchange shal be satisfied.

6.7.4 Teast No. 6.3 — Air mode, 1D container only

6.7.4.1 Procedure

The container shall be secured to the aircraft restraint system,
ot its equivalent, using only restraints In the fore and aft enct
slots, in accordance with figures 5 and 6.

The container shall have a test load of R, — T applied horizon-
tally to one side wall. A similar test load of R, — T may be
applied downwards, simultaneously, 1o the top surface of the
container base.

The test shall be repeated on the opposite side wall unless the
walls are identical.

6.74.2 Reguirements

Throughout the tests, the maximum permitted lateral deflec-
tion of the container rocf, with respect to the container base,
shall not exceed 38 mm {1.5 in}.

On completion of the tests, the container shall show nesither
permaneant deformation which will render it unsuitable for use
nor abnormality which will render it unsuitable for use, and the
dimensional requirements affecting handling, securing and
interchange shall be satisfied.

6.8 Tests No. 7 — Roof strength

6.8.1 General

Thess tests shall be carried out to prove the ability of the con-
tainer roof to withstand the force imposed by persons working
on'it and o withstand the maximum operational load which
may be experienced during air transportation.
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6.8.2 Test No. 7.1 — Surface made

6.8.2.1 Procedure
A load of 300 daN (660 Ib) shall be uniformiy distributed over

an area of 800 mm x 300 mm (24 In x 12 in), located at the
waoakest area of the rigid contalner reof,

6.8.2.2 Requirements

On complation of the test, the container shall show neither per-
manent deformation which will render it unsuitable for use nor
abnormality which will render it unsuitable for use, and the

dimensional requirements affecting handling, securing and
Interchange shall be satisfied.

6.8.3 Test No. 7.2 — Air made

68.3.1 Procedure

The container shall be secured to the aircraft restraint system,

or its equlvalent, The container shall have a test load of B, ~ T

applied upwards to the underside of the roof.
The total number of restraint latches shall be as given in table 5

and the latches shall be equally distributed between both sides
and equally spaced along the full length of the container.

Table & — Total number of restraint latches

Total number of
restraint latches

Air/surface {Intermodal}
eontainer designation

1A 24
1B 18
1C¢ i2
1 8

6.8.3.2 Requlrements

On gompletion of the test, the containgr shall show neither par-
manent deformation which will render it unsuitable for usa nor
abnormality which will render it unsuitable for use, and the
dimensional requirements affecting handfing, securing, and
interchange shall be satisfied,

6.8.4 Test No. 7.3 — Air mode, 1D container only

6.8.4.1 Procedure

The contalner shall be secured to the alreraft restraint system,
or its equivalant, using only restraints in the fore and aft end
slots, In accordence with figures 5 and 6. The container shall
have a test load of R, — T applied upwards to the underside of
the roof.

"p323-85
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6.8.4.2 Requirements

Cn completian of the test, the container shall show heither ner-
manent deformation which will render it unsuitable for use nor
abnormality which will render it unsuitable for use, and the
dimensional requirements affecting handling, securing and
interchange shall be satisfied.

6.9 Tests No. 8 — Floor strength
6.9.1 Test No. 8.1 — Surface mode {cyclic foading}

6.9.1.1 General

This test shall be carried out to prove the ability of 2 container
floor to withstand the concentrated dynamic loads imposed
during cyclic loading operations by powered industrial trucks or
similar devices.

6.9.1.2 Procedure

The test shall be carried out using a test vehicle equippsd with
tyres, and loaded to an axfe weight of 5 480 kg (12 000 Ib}, that
is 2 730 kg ! (8 000 fh) on each of the two wheels, The vohicle
shali be positioned so that all points of contact between each
wheel and the flat continuous surface lie within a rectangular
envelope meaasuring 185 mm {7 1/4 in) {in a direction parallel io
the axle of the wheel] by 100-mm (4 in}, and so that aach whesl
makes physical contact over an area within this envelope of not
more than 142 cm2 {22 in2}. The wheel width shall be nominaliy
180 mm {7 in) and the whegl centras shall be nominally 760 mm
{30 in).

The path of the test vehicle shall be patterned over the entire
floor area of the contalner. One cycle is defined as the test
vehicle entering the container, travelling its entire length along
various paths and then leaving the container. This mancauvre
shalf be repeated for 100 cycles. The test shall be made with the
container resting on four lave! supports under its four bottom
corner fittings, with its base structure free to deflect.

The test shall be repeated with the container supported on uni-
directional and multi-directional conveyor systems, as
describad in ISO 4116.

6.9.1.3 Requiremants

On completion of the tests, the container shall show neither
permanent deformation which will render it unsuitable for use
nor abnormality which will render it unsuitable for use, and the
dimensional requirements affacting handling, securing and
interchange shall be satisfiad.

1] Thevalues of 5 460 kg and 2 730 kg are in conformity with the requirements of tha CSC {({nternational Convention for Safe Containers, UN/IMO}

floor strength test.

10
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6.9.2 Test No. 8.2 — Air mode {eyclic endurance)

6.9.21 General

The test shall be carried out to prove the ability of the base
structura to withstand the cyclic action of being moved _anng
aircraft and ground mods convoyor systems. ’

6.9.2.2 Procedurs

The container, loaded to R, — T, shall be placed on a systam
consisting of one half rollers and one half swivel castors (but
not hall units), as described in 5.4.6. The maximum vertical
displacement of system parts should be less than 0,76 mm
{0.03 In).

The container shall be moved along the system over a distance
not lass than the container length and back to the starting pos-

ition. This traverse cycle shall be repeated for 100 cycles st a.

maan velosity not less than 18,3 m/min (80 ft/min}.

The draw-bar pull shall be measuted periodicatly at test speed
or at breakaway.

6.9.2.3 Reguirements

During the test, the maximum draw-bar pull shall not exceed
3 % of the maximum gross weight at test speed or b % of the
maximum gross weight at breakaway. Tha variation of draw-
bar pull from the first to the last cycle shall not exceed 0,5 % of
the maximum gross weight.

After the test, with the container still loaded to its maximum
gross weight and resting on the conveyor system, the doors
shall be fully opened and closed for three complete cycles, The
doors shall open and close without jamming and the door-locks
shall engage and disengage with ease.

On completion of these tests, the container shall show neither
permanent deformation which will render it unsuitable for use
nor abnormality which will render it unsuitable for use, and the
dimenslonal requirements affecting handling, securing and
interchange shall be satisfied.

6.10 Test No. 8 — Lifting from fork-lift pockets
{where fitted)

6.10.1 General

This test is applicable to 1C and 1D containers, whan fitted with
fork-lift pockets.

6.10.2 Procedure

The container shall have a load uniformly distributed over the
floar in such a way that the combined weight of the container
and the uniformly distributed test load is equal to 1,26R,. It
shall be supported on two horizontal bars, each 200 mm (8 in)
wide, projecting 1 828 £ 3 mm (72 £ 0.125 in} into the fork-
lift packets, maasured fram the gutside face of the side of the
container. The bars shall be centred within the pockets.
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The container shall be supported for 5 min and then lowered to
the ground.

6.10.3 Requirements

On completion of the test,-the container shall show neither per-
manent deformation which will render it unsuitable for use nor
abnormality which will render it unsuitable for use, and the
dimensional requirements affacting handling, secwring and
interchange shall be satisfied. ’

6.11 Test No. 10 — Weatherproofnass

6.11.1 Procedure

A stream of water shall be applisd on all exterior joints and
gearms of the container from a nozzle of 12,5 mm (0.5 in} inside
diamater, at a pressure of about 100 kPa {corresponding to
head of about 10 m (33 ft) of water] on the upstream side of
the nozzle. The nozzle shall be held at a distance of 1,6 m (5 {t}
from the container, and the stream shall be directed at the con-
tainer at a speed of 100 mm/s (4 in/s). ’

Procedures involving the use of several nozzles are acceptable,
provided that each joint or seam is subjected to a water loading
no less than that which would be imparted by a single nozzla.

6.11.2 Requirements

On completion of the test, no water shall have leaked into the
container.

6.12 Test No. 11 — Bridging and cresting

6.12.1 General

This test shall be carried out to prave the ability of the container
to move from one item of handling equipment to anather,
when the level of the conveyor surfaces are not in the same
plane. At the point where the container balances on the end of
the higher surface, the entire load is supported by ane row of
rollers. i

6.12.2 Procedure

The container, loaded to 8, — T, with the centre of gravityina
central position, shall be mowved along a roller systam compat-
ible with the minimum requirements of ISC 4116, and made to
pass across a stepped junction with another simtlar roller
system, with the height difference at the junction being not less
than 150 mm {6 in}.

The container shall be held at the balance point {cresting) on
the edge of the higher platform far 2 minimum period of 5 s.

The rear end of the container shall then be allovwed to drop from
the higher platform onto the lower roller platform.

6.12.3 Reguirements

On completion af tha tast, the container shall show neither per-
manent deformation which will render it unsuitable for use nor

11
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abnormallty which witl render It unsuitable for use, and the
dimenslonal requirements affecting handling, sacuring and
intarchange shall be satisfled.

8.13 Test No. 12 — Base restraint on roller bed
vehicles

5,131 General
This test shall be carrled out to prove tha ability of the cantainer
to be transported on ground vehicles, incorporating roller beds,

while belng restrainad by latches angaged In the container slots
used for ground transport.

6.13.2 Procedure

The container shall be secured 1o a rigid base, using only lat-
ches, in accordance with flgure 6, engaged in the fore and aft

12
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ground transport end slots, as shown in figure 7, The latches
shall be adjusted, by suitable msans, to ensure restraint and
contact with the inner face of each outward slot.

The container shall hava a test load of 0,33R,, applied horizon-
tally, in an inward direction, to aach inner face on one of the
outward slots. Simultaneously, a test load of 0,208, shall be
applied vertically, in an upward direction, to the container
lower edge member in the opposite slot area. The test loads
shall be applisd to both ends of the container. The test shall be
repeated in the opposite slots unless tha slots and base sides
are identical. )

6.13.3 Requirements

On completion of the test, the container shall show neither per-
manent deformation which will render it unsuitable for use nor
abnormality which will render it unsuitable for use, and the
dimensional requirements affecting handling, securing and
interchange shall be satisfied.
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The aircraft in the symbol shall be at least 130 mm (5 in) high and 360 mm (14 in} long. The stacking symbol shall be at laast 280 mm
{11 in) high and 260 mm {10 in} wide. The recommeandad proportions should be usad, The capital letiers shall be at least 80 mm {3 in)
high.

The colour of the symbol should be black. If the colour of the container is such that the symbol doss not show clearly, a panel of a
suitable colour, preferably white, should be provided as background.

Figure 1 — Symbol to denote an air/surface {Intermodal) container
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)

Dimenslons in millimetres
{Dimensions In inches in parenthases)

1 988 {78.25)

B | i
| ~1.708 67.25) -
1.358(53,50) ___
__‘.1 079(42.50}
730{28.75)
451(17.75
SANOINO
{ |

1* 2 3

- 2 438(96) ref. -—

* Sat of three latch locations used depending on the arentation in the alrcraft; each set Is marked O or O

Figure B — End rastraint [ocations
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Dimenslons in millimstres
{Dimensions in inches in parantheses)
! |
B |
[o=)

< |

\O -
-+ [
' (
' |
]

Outline of containar
and siot

16,5 (0.65)

N
37(1.45)ref

§ J4 @ L.__ "_ i

P

Figure § — End latch dimansion
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Dimenstons in millimetres
{Dimensiens in inches fn parentheses}

[T

&

13

———————— e ey el ———, cl:_“

g ) o
i i —
| ] -
' 1 -
' | WL
I i o
|
1 | W
[ 1 ©
i I ™~
{ )
'HE———-———‘IC—__ —
A -

Corner fitting 1o be fiush with base _‘1"5 (_?“5)

Figure 9 — Location of bottom corner fitting

21
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[Dimensions in millimetres]

B-B
. 203 min. —
1645 min.
1
—_—
WIS SSSSSSSSAN
E S § .
El | l\ X oo
288 s
: E|U o
= ?- = § ]\ =R 21
AR SURENSS
Hmin. 16 min. typ. J A=A
20,5 max, 0
- =___20,'5—1,6 S‘I+g'a
LA R125 max ™
] P -
T \ e e
NP E R
A R 3] -
il o i !
Al E LML
— k\;” \\.
REXA
ve 101598 RO,25
R145 0 - -
These surfaces to ha flat within 1,56
J [sea note & for finish requirements!
c;“
(= o]
!

NOTES

1 Solid and broken lnes {— and ---) show surfaces and contours which shall be physically duplicated in the fitting.
2 Phantom linas [—-—) show optional walls which may be used to develop a box-shaped fitting,

3 Outsida and Inside carner radif, where sharp corners are shown, shall be 3 mm max., except as noted.

4 Four fittings ara required per contalnet, two as shown and mirror images.
B

Qutside surfaces shalt have a casting surface of C30 or bettar,
Figure 10a) — Bottom corner fitting — Dimensions in millimetres

2
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[Dimensions in inches]

- 67T

]
=y
£ N § x X
Bl g = gle-:
= E o ] ELE e
J28 UL A sg:
ZE SN,
A =]
Tbmin,,. i Lommintyd b ala
13116 max. 0 B
_ 1| 1BN6-14 +1H16
onn I i 20
R12 max. *'
- p—— Y T ey
L N B N [ (RE N
B I | P
[ I = 1—4— —_
RBANVAS ] s SN ANGVISS
L Al SSnmsSK
] ) |
/ R3.8 ZE
R0.1 E=
R 916 R4 @
These surfaces 1o he flat within 1:’-‘I—E
3“ lsee note b for finish requirements}
o
1

©e]

NOTES

1 Solid and bruken linas { - and ---} show surfaces and contours which shall be physically duplicated in the fitting.

Phantom lines {— -—) show opticnal walls which may be used to davelop a box-shaped fitting.

2
3 Qutside and fnslde corner radii, where sharp corners ere shown, ahall be 1/8 in max., except a3 noted.
4 Four fittings are requirad per cantainer, two as shown and twe mirrar images.

1]

Qutside surfaces shail have a casting surface of C30 or better.

Figure 10b} — Bottom corner fitting — Dimensions in inches
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Test No. 1 — Stacking — Surface mode Test No, 2 — Top llifting — Surface mode

Tast load on

each corner See note 1

L
[

] 4
18R,-T | 2R,-T

[ p——— ————

‘ '’

19 mm (0.78 In) maxlmum deflection

NOTE — See 6.2.2 for limitations on offset (Ine of application of exter- NOTES

nally appited forces. 1 Wertical lifting skings for all sizes of container, except for 3 m {10 ft}
unit where the sling angle shall be 60° to the horizontal,

2 Buspend for 5 min.

Tost Mo, 3 — Bottom lifting — Surface mode Test No. 4 — Longidutihal restraint — Surface mode

e —| -

R 3 applied to each corper Anchor both corngrs at this end
NOTES NOTE — Repeat test with horizontal forces, R, appliad in the opposite
direction.

1 Bee 6.4.2 for the sling angle on units other than 8 m {20 ft) length,

2 The line of action of the slinging force and the outar face of the
corner fitting shafl ba no further apart than 38 mm {1.5 in}.

3 Suspend for 6 min.
Figure 11a} — Dlagrammatic representation of tests Nos. 1, 2, 3 and 4
24
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Test No. 5.1 — Strength of end wali/door — Forward opera-
tlonal load — Surface mode .

0,4(Ra-T)

NOTES
1 Restrain through botiom apertures of bottom corner fittings.

2 Repeat test with the horizontal foree, 0,4 (R; — T, applied to the
opposite end unless the ends are identical.

Test No. 6.3 — Strength of end wall/door — Forward opera-
tiona! load — Air moda, 1D container only

3m(10fthref

a3

NOTES
1 Restraint at end slots only.
2 R, - Tdownwards is optional.

3 Repeat test with the horizontal force, Ry — 7, applied to the op-
posite end unless the ends are identical-

J 4851903 0061797 2 r

ISO 8323-1985 (E)

Test Na. 5.2 — Strength of end wall/daor — Forward apera-
tional load — Air made

NOTES
1 See 5.2.2 for minimum restraint requirements.

2 Horizontal lateral reaction forces are necessary at the base to pre-
vent horizontal ratation of the unit.

3 K, — T downwards is optional.

4 Repaat test with the horizental force, Ry — T, applied ta tho op-
posite end unless the ends are identical.

Test No. 6.1 — Strength of slde walls — Side operational
load — Surface moda

0,6(R,-T)

[

7

m

NOTES
1 Restrain through bottom apertures of hotfom corner fittings.

2 Repeat test for the horizenial forcs, 0,6 [R; — T, applied to the
oppodite side unless the sides are identical.

Figure 11b} — Diagrammatic representation of tests Nos. 5.1, 5.2, 5.3 and 8.1
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Teat No. 6.2 — Strength of side walls — Side operatlonal Test No. 6,3 — Strength of side walls — Side operational
load — Alr mode . load — Alr made, 1D conteiner only

~att— 38 mm (1.5 in} maximum deflection

1

o _ 2 438mm(8 ft)
38 m {1.b in) maximum defleotion —Bme -
T ref.

Ra-T
Ra-T

s e e i i
e . - —

o E

/] ! s
NOTES NOTES
1 Sea §,2.2 for minimum restraint requirements. 1 Reaction force, F7, at the base increases end sfot restraint.
2 Ry — Tdownwards Is optional, 2 Ry — T downwards Is optlonal.
3 Repeat test with the hotizantal force, &z — T, applied to the op- 3 Repeat test with the horizontal force, Ry -~ T, applied to the op-

pasite side unlase the sides are identical, posite side unless the sides are identlcal.

Test No. 7.1 — Roof strength — Localized walking load — Test No. 7.2 — Roof strehgth — Upwards operational
Surface mode load — Air mode

300 daN (6601b)

Ra-T
1= — = - — [

_-—
7 ,Wbpw 7 ¥

NOTE — The test load shall be applied over an area of NOTE — Sea 5.2.2 for minimuim restraint recuirements.
300 mm X% 800 mm (12in ¥ 24 (n) on the woakest part of the roof,

-Figure 11¢} -~ Dlagrammatic representation of tests Nos. 8.2, 6.3, 7.1 and 7.2

26
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NOTE — Restralnt at end slots only.

 8323-85

Test No. 7.3 — Roof strength — Upward operational load —
Air mode, 1D Contalner only

2 730 kg (6 000 Lb)

| qaﬁ'iﬁ'hﬁéi?qﬂi_b r

1S0 8323-1985 (E)

Test No. 8.1 — Floor strength — Gycfie [oading

3m(10f+)ref
< 3m{ )re__|

Ra=T

Test No. 8.2 — Floor strength — Cyclic endurance

Traval at least tha containar [ength

| ——— -

Aiteraft roller system —/

NOTES
1 Speed of trave! 18,3 m/min (60 ft/min) for 100 cycles.

2 The draw-bar -pull shall be measured periodically as specified
in 6,9.2.2.

2 T30kg (6 000 (b}

Manoauvra load
over entire floor

NOTES

1 The load shall be applied by two wheels, each 185 mm 17.25 in)
wida, with 142 om2 (22 in2) maximum contact area with tha container
supported on its four cotner fittings.

2 Manceuvre load for 100 cycles.

3 Repeat test with the container supported on the convevor surface,
in acgordance with the minimum requirements of IS0 4116,

Test No. 9 — Lifting from fork-lift pockets
(where appficablg}

1,25 Re-T

NOTES

! Support beam shall be centrally located in fork-lift pockets.

2 SBupport beams shall bs 200 mm (8in} wide, projecting
1828 + 3 mm (72 +£0.125 in} into the pockets.

Figure 11d) — Diagrammatic representation of tests Nos. 7.3, 8.1, 8.2 and 9

Copyright by the International Organization For Standardization
Tue Sep 23 14:06:31 2003



J s851903 D0R18CO 1§

SO 8323-1985 (E}

Ll PUE Q. “SON S153] JO uonwuasasdas anewwesberg — (911 eanbly

‘zsoe|d Joama) sy Cue uosed BuiBpug ayl wol dosp ol paoe aq (BYS JauIIuo] 2

(Ul g)uw sl

‘u § ¢ o) uomsod Buirsarz ul pEY &4 (|BYS JSUBRIOD |

5310N

P —
L I
1
L]
\ _
H
a - . ]
s N
[ ————— [
uonsod ey uonmsod BuiBpug T‘
e {iucd saueleq)

I21auWeIp apisu) (U 5°0)
WL §'ZL SZZON

v

1

u

|

L e —
e
1(0
Qz

-

uansed Bunsaly

B v —
[BAE1] 1O BUORDSII]

Bunseso pue Bubplig — LL "oN 1581

*{S/U ) S/WIW OL  AUJO[AA JNBAL T

"By OO * anssaud JMBAN |

S3L0N

L

(Hows'L

ssaujooldieyneeps — AL “ON 1504,

Copyright by th Intentional Organization For Standardization

Tue Sep 23 14:06:32 2003



3323-8 l 4851903 0051801 O l

IS0 8323-1985 (E)

Teat No. 12 — Base restraint on roller bed vehicles — Surface mode

u L

0,3R,— .|

0,208,

NOTES
1 Restraint at ground trensport end slots only {both ends).
2 Apply horizontal and vertical forces, R, st both ends of the base, simultansously.

3 Repeat test in the opposite slots unless the slots and basg sides are identical.

Figure 11f) — Diagrammatic representation of tast No, 12

29
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Annex A

Detailed design requirements

A.1 Introduction

The following detailed design requirements are intended to
supplement the basic design requirements laid down in 5.3, 5.4
and B.5. Thess detaited dasign requirements shall be carefully
considered in order to provide serviceable, economical and
practical alr/surface contalnars.

A2 Container assembly

A.2,1 The container shall be squipped with davices allowing
tha air to flow in or out for normal pressure equalization. These
davices shall be constructed so as to prevent access to the con-
tents,

A.2.2 The structural and operational integrity of the container
shatl be malntalned In a temperature environment from —54 °C
to + 71 °C {—65 9F to + 160 °F),

A.2.3 Material used in the manufacture of the cantainer shall
be capable of withstanding the environmental conditions ex-
perienced in sea transport, Including dock, lighter, ware-
housing and over-the-road cperations.

A.2.4 Contalner construction shall be frea of any recesses or
voids in which cargo {or other materiall could be concealed,

A.26 |norder to meet agroultural requirements, exterior and
interior surfaces should be as free as possible of recesses, rail-
ings and protuberances, where pests could hide or where soll
or ofher resitiues could accumulate.

A.2.6 The top and bottom corner fittings should be readily
replaceabile,

A.3 Container base

A.3.1 There shall be no sharp cornets or edges on the base
of the container. o oo

A.3.2 The base bottom skin shall be enclosad by its edge
rims.

A.3.2 The base should be strusturally attached to the body
by means of a minimum number of easily removable and inter-
changeable fittings.

A.3.4 The top of the base should be smooth to aliow easy
sliding of cargo and there shall be no voids or crevices where a
conslderable amount of dirt could accumulate. The canstruc-
tion shall allow for the efficient drainage of liquids used for
cleaning the unit.

30
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A.3.5 The base structure of the container shall be capable of
transferring load to or from the longitudinal members of a
carrying vehicle that are assumed to lie within the two 280 mm
(10 in) wide zones, defined (by the broken iines} in figure 12,

A.4 Doors

A.41 It should be possible for one man to opsn and close
the door in no more than 30 s. No tools should be required to
oper ar close the doors or latches.

A.4.2 The door should have tha minimum number of pos-
ition latches and. restraint attachmants that will sustain the
ultimate load (see 5.2.1) without unlatching or releasing the
container contents.

A.4.3 Latches shall be located so that they cannot damage
ot be damaged by adjacent units should they inadvertently ba
left apen or become opan in flight.

A.4.4 |t should be possible to lack (in order to discourage
entry] and seal the door so that there shall be some visual in-
dication of unauthorized entry,

A.4.5 Hinges shall be mads and fitted so that doors cannot
be lifted off the hinge pins, onge shut. The screws, bolts, hinge
pins and’ other fastenars shall be welded to the outer parts of
the hinges, unless the closure system has locking davices, inac-
cessible from the outside, which, when applied, prevent the
doors from being lifted off the hinge pins.

" A5 Customs gsealing

A.B.1 According ta the applicable international conventions
{see 3.3], the container design shall provide the featuras, laid
down in A.B.2 and A.B.3, for customs sealing approval.

A.5.2 The container shall be desighad, constructed snd
equipped in such a manner that :

al No goods can be ramoved from, or introduced Into, the
sealed container without leaving obvious traces of tamper-
ing or without breaking the customs seal.

b} Customs seals can be simply and effectively affixed.

¢] W contains no concealed space where goods may be
hidden.

d} All space capable of holding goods are readily access-
ible for customs inspections.
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A.B3 In particular, the following design featuras shall be
provided :

g} The constituent parts of the container (sides, floor,
doors, roof, frames, etc.}) shall be assembled either by
means of devices which cannot be removed and replaced
from the outside without leaving cbvious traces, or by such
methods as will produce a structure which cannot be
modified without Isaving obvious traces. When the sides,
flacr, doors and roof ara made up of various components,
these shall meet the same requirements and be of sufficient
strength.

_. 4851903 00LL&03 qr
ISO 8323-1985 (E)

bl Doors and all other closing systems (including venting
areas, if provided in accordance with 5.3.2} shalt be fitted
with a device on which a customs seal can be fixed. This
device shall be such that it cannot be removed and replaced
from the outside without leaving obviols traces, nor can the
door or fastening be opensd without breaking the customs
seal. The latter shall be adequately protected.

¢) Apertures for venting and drainage, if provided, shali be
provided with a device preventing access to the interior of
the container. This device shall be such that it cennot be
removed and replaced from the outside without leaving ob-
vious tracas.

Dimensions in millimetres
{Dimensions in inches in parentheses)

=)
p=d
L =
N e
an 971 2
L U S I m
che_ ____________ [ ‘F
A
Centreline -
N - L L L
Zona 'l
N P g
1 [ o =
— | 0
— n
o}
&

Figure 12 — Details of requirements for load-transferring areas in base structures of containers
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Annex B.1

Overall external dimensions and tolerances — 1S0O 668
{See 4.1 and 5.3.3)

B.1.1 The nominal contalner lengths are given in table 8.

Table 6 — Nominal lengthe

Frelght contalner Nominal length
deslgnation
m ft
14 12 40*
1B 9 30
1C 4 20
10 3 10

*

of vehicle end load.

in cartain countries, there are legal limitations to the overall langth

B.1.2 The external dimensions and tolerances are given in
table 7 {see figure 13),

B.1.2.1 The dimensions and tolerances apply when measured
at the temperature of 20 °C {68 °F); measurements taken at
other temperatures shall be adjusted accordingly.

B.1.2.2 Caorner fitting locations (centre-to-centre distances -
and diagonal tolerances} are given in figure 13 and table 8.

Table 7 — Extornal dimensions and permissible tolerances

Frelght Length, L Width, W Height,
contalner Tolar- Toler- Toler- Toler- Tofer- Toler-
designation | mm ances  |ft in | ances mm ances ft ances mm ances ft ances
mm in mm In mm In
o 0 0 0 B o
1A 12 182 ~10 40 ~a/8 2438 -5 8 —3/18 2438 5 8 —3/16
i} i 1] a 0 4]
1B 9126 | _.0 |20 10w 9. | 2438 5 | 8 s | 2438 s 8 A
4} 0 0 a 4] [
1©c 6058 o fret0nzp 5, | 2438 s 8 e | 2438 e 8 e
- o 0 0 0 o 0
1D 2 9591 5 | @ 9| 5, | 248 8 8 e | 2438 s 8 316
Table 8 — Dimensions and tolerances relating to corner fitting locations
Fraight S {ref.) P (tef.) Ky max. Ky max,
container T
designation mm ft In mm ft In mm in [mm | in
1A 11985 39 378 2259 7 4 31732 19 | 3/4 10 | 3/8
B 8918 | J1/8 2259 7 4 3132 18 5/8 10 3/8
ic . 5863 19 2716 22569 7 431432 13 142 10 3/8
1D 2787 9 1 23/82 2259 7 4 31732 10 | 3/8 1 | 3/8

G

H

32

NOTE — Attantion of manufacturers is drawn ta the vital importance of accurately maintaining the reference
dimenstons of 8§ and P.

The tolerances to be applied § and £ ars governad by the tolerances shown for the ovarall length and width in
IS0 668 and IS0 1161,

Symbols for figure 13 and table B

= Corner fitting measurement 101,6_% ;mm (4 _$,,5in)

= Corner fitting measurement 89 _% . mm (3 1/2_9,..in}
1,8 1716

= Distance between centres of apertures, or projected reference points therefrom, of diagonally opposite cornar fittings,

= QOverall height

rasulting in six measurements : Dy, Dy, D3, Dy, Dgand Dy

Copyright by the International Organization For Standardization
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K; = Difference between D; and Dy or between D3 and Dy, therefore Ky = |D; — D or Ky = |D3 — Dy
K, = Difference between Dy and Dg, therefore K3 = |D5 — Dy
L = External length of the container
P = Width batween centres of apertures in corner fittings Top corner fitting
i - right-hand
5 = Length betwean centres of aperturss in corner fittings /
W = External width of the contaimer Width

Length

~< . |
Helght ’@’? g

. Width ]
/ % \Tgth

Bottom comer fitting,
right-hand

NOTE — Dimensions L, 5 and W are measured along the approprlate edges.

Figure 13 — Corner fittings
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Annex B.2

Top corner fittings — 1SO 1161
{Ses 6.1.2 and b,1.3}

B.2.1 Dimensional requirements — General

B.21.1 The dimensions and tolerances of the corper f|tt|ngs
shall confarm to figure 14,

Each container shall have two right-hand top corner fittings {on
the right as the observer faces either end of the containar) and
two left-hand top corner fittings which are 1ha mirror image of
the right-hand fittings.

The corner fittings shown in figure 14 illustrate right-hand top
corner fittings only; for the left-hand corner fittings, the dimen-
sions are simply transposed.

B.2.2 Detailed dimensional and manufacturing
requireaments

B.2.2.1 Sharp corners shall ba removed as far as practicable.

B.2.2.2 Where dimensions are not specified for inner and
outer edges of apertures, these edges shall be given a radius of
3_{ smm {1/8_9;55Inl.

B.2.2.3 At the junction of the two 6 mm (1/4 In} outside edge
radii with the 14,6 mm (9/16 in) edge radius, the corner should
be rounded by blending the radiused edges, removing
minimum amounts of material from the flat outer faces and
walls.

B.2.24 Whare a corner fitting has an optional Inner side wall
and is made to the minimum dimension of 149 mm {6 7/8in},
the junction of the mandatory horizonta! face to the optional
inner side walf may be provided with a radius not exceeding
B,6 mm (7/32 inj}.

If a greater radius is required, the 149 mm (56 7/8 in} dlmensmns
shalf be increased accordingly. .

B.2.3 Strength requiraments

The corner fittings shall be designed and constructed in such a
mannat and of such materials as to enable them to pass the
operating and testing requirements laid down in ISO 1486/1,

Copyright by the International Organization For Standardization
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B.2.4 Design requirerhents

B.24.1 Loads

The following container dasign loads and criteria were used in
establishing the dimensional design of comer fittings specified
in [SO 11861.

Corner fittings for series 1 freight containers shall be capable of
withstanding the loads calculated in accordance with the re-
quirernents of 150 1496/1 for 1AA, 1A and 1AX containers.
The calculated design loads are fisted in the following
subclauses,

B.2.4.1.1 Stacking

Design ioads

Top corner fittings
[superimposed load offset
25,4 mm {1 in} Iaterally and

38 mm (1 1/2 in) longitudinalky] 680 kN

B.2.4.1.2 Lifting

Top cormer fittings

{twistlock, hook or shackle} 150 kN

B.2.4.2 _Compulsory foatures
Compulsory walls or faces in the corner fittings are :
Top corner fittings :
— the top face
— the external side wall

— the external end wall

B.2.5 Minimum bearing area — Top corner
fitting

It is assumed that lifting devices which use only the top aper-
tures of the four top corner fittings will hava a minimum total
bearing area on the horizontal part of the inner top surfaces of
the top corner flttings of 800 mm2 (1.24 in2}, for each of the
top corngr fittings.
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[Dimensions in millimetres]

20515

M min. 205max._
| . Y

A

/
i/

mlé

1 min.20.5 max
<6 min
] W
I_L/.‘.A.JUJ’ v
149 min

-
[~
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1 Selid and broken lines {— and -} show surfaces and contours which shall be physically duplicated in the fitting.

2 Phantom lines {— - —) show optlonal walls which may be used to develop a bex-shaped fitting.

Figure 14a) — Top corner fitting — Dimensions in millimetres
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[Dimansions in inches]
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NOTES
1 Solid and broken fines {— and ---} show surfaces and contours which shall be physically duplicated in the fitting.

2 Phantom lines {(— - —) show optlonal walls which may be used to develop a box-shaped fitting.

Figure 14b} — Top corner fltting — Dimensions in inches
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Annex B.3

Marking requirements — SO 6346
{See 56.3.3}

B.3.1 Location of marks

B.2.1.1 Location of mandatory marks

B.3.1.2 Identification marks

The mandatory marks, such as owner's code, serial number,
check digit, shall be positioned as far as practicable an the con-
tainer as specified In figure 15, Where construction features of
the container dictate otherwise, the mandatory mark layout
may be vertical,

B.3.1.3 Operational marks

The mandatory operational marks, such as maximum gross and

tare weights, shall be positioned as far as practicable on the

container as specified in figure 15,

Copyright by the International Organization For Standardization
Tue Sep 23 14:06:35 2003

B.3.2 Location of optional marks.

The optional marks shall be located on the container as outlined
in B.3.2.1 and B.3.2.2.

B.3.2.1 Identificatlon marks

The optional marks of country, size and type cade, when used,
shall be located under the mandatory identification marks.
When the mandatory identification marks are displayed ver-
ticafly, the country, size and typs codes should be placed adja-
cent to the mandatory marks.

B.3.2.2 Other marks
Marks, other than those specified in IS0 6348, shall be so

digplayed on the container that they do not in any way interfere
with marks described in SO 6346.
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Figure 15 — Lacation of mandatory marks
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Annex B.4
Ultimate load criteria — SO 80977
(See 5.2.1)
Table 9 — Ultimate load criteria
Fraiaht Maximum
o nt;]ln of unit gross Forward2 . Aft? Side! Upward Downward
deslgnation welght. X :
kg th daN tb daN Ib daN Ib daN Ib daN b
14 20 412 45 000 30025 67 500 30 025 87 600 30025 67 500 B0 042 | 112500 | 100 085 | 225 000
1B 16 876 a5 000 23 363 52 500 23 353 52 500 23 353 52 B0C 38 922 87 OO 77844 | 176 000
1Cc 11 340 26 000 16 681 37 500 18 681 37 500 16 681 37 BOG 27 B01 62 500 55 603 | 125 00O
1D 5 670 12 6800 9340 18 750 8 340 18 750 8 340 18 750 380 31 280 27 801 62 500

1) The leads specified and the text are an abstract taken from ISQ 8097, Metiic units are not included in IS0 8097,
2} In comblnatlon with a dewn load equal to 2/3 of the forward load. -
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