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SAE AS832F

1. SCOPE:

This SAE Aerospace Standard (AS) establishes the basic requirements for the specification and testing of
air surface (intermodal) 8 ft x 8 ft (2.44 m x 2.44 m) cross-section containers.

The basic requirements for the air/surface (intermodal) container are presented in Sections 3 to 6 while the
detailed design requirements are in Appendix A. Appendix B describes the sections of other standards
that apply to air/surface containers. Appendix C describes uniformity of test apparatus and methods.
These appendices shall be referred to for important supplemental requirements and procedures for this

document.

AS4041 presents the requirements for air mode general purpose containers.

document.

Requirements for co

NOTE: The essent|al basic and detail criteria are identified by use of the key word "shall-{'Rgcommended
basic and detail criteria are identified by use of the key word "should," and wiiile nof mandatory,
are considgred to be of primary importance in providing serviceable, econamical, and practical

air/surface gontainers.

1.1 Field of Applicationf

These containers afe suitable for international exchange and for conveyance by road, rail, and sea as
well as by freighter|versions of high capacity fixed-wing aircraft, including interchange betwgen these

modes of transport
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2. REFERENCES:

2.1 Applicable Documents:

2.1.1 SAE Publications:

21.2

2.13

2.14

The following publications form a part of this specification to the extent specified herein. The latest issue
of SAE publications shall apply. The applicable issue of other publications shall be the issue in effect on
the date of the purchase order. In the event of conflict between the text of this specification and
references cited herein, the text of this specification takes precedence. Nothing in this specification,
however, supersedes applicable laws and regulations unless a specific exemption has been obtained.

Available from SAE, 400 Commonwealth Drive, Warrendale, PA 15096-0001.

ARP1334  Ground Equipment Requirements for Compatibility with Aircraft Unit Load Devices

ARP1372 Mini
Trar

AS4041 Air N

NAS Standards:
DC 20005.

NAS 3610 Cargo

FAR Publications|:

Federal Aviation |
ANSI Publication

ISO 668 Seri
ISO 1161 Seri
ISO 1496/1 Seri

Con
ISO 3874  Seri
ISO 6346 Frei
ISO 8323 Frei

Spe

mum Requirements for Air Cargo Unit Load Device Ground Handling-an
sport Systems

lode General Purpose Containers

Available from Aerospace Industries Association, 1250 Eye Street NW,

Unit Load Devices, Specification for

Available from FAA, 800 Independence Avenue, SW, Washington, D
Regulation (FAR) Part 25, United Statés-Department of Transportation
5. Available from ANSI, 11 West 42nd Street, New York, NY 10036-80

bs 1 Freight Containers - Classification, External Dimensions and Rating
bs 1 Freight Containers, Corner Fittings Specification

d

Washington,

C 20591.

D2.

S

bs 1 Freight Containers; Specification and Testing - Part 1: General Cargo

fainers for General Pdrposes

bs 1 Freight Containers, Handling & Securing

jht Containers, Coding and Identification and Marking

pht Contaliners, Air/Surface (Intermodal) General Purpose Containers,
Cification;and Tests
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2.15

2.2

221

22.2

2.2.3

IATA Publications:

H3A 2R4.

IATA Standard Specification Number 40/0
IATA Standard Specification Number 40/2
IATA Standard Specification Number 50/0
IATA Standard Specification Number 50/6

Definitions:

Marking of Unit Load Devices

Air/Surface (Intermodal) Container

Available from IATA, IATA Building, 2000 Peel Street, Montreal, Quebec, Canada

Marking of Air/Surface (Intermodal) Containers
Condition Requirements for Interlining of ULD’s

AIR/SURFACE (INTERMODAL) CONTAINER: An article of transport equipment having an internal
volume of 1 mg (35 ftg) 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 handling on

andling systems

rollerized cargo h

TERMINOLOGY
term "mass" in or

SYMBOLS AND
accordance with /
symbol illustrated

and, as appropriale, on the roof, complying with the requirements ofISO 6346, IATA 40/0,

2 (see Appendix

NOTE:
of the m

3. GENERAL REQUIR

NOTE: Applicable

3.1

3.2

this documé

Airworthiness:

Airworthiness requi
container design fe
protection, and ma

For this purpose, N

MARKINGS: The coding, identification, and marking of theSe containe
Appendix B.3. To denote the container as an air/surface-(intermodal) container, the
in Figure 1 shall be located at the top left-hand corner of the end walls and sidewalls

3).

rks required by I1ISO 6346, IATA 40/0, and*40/2.
EFMENTS:

bortions of IATA 50/0 should:be’referred to for general requirements not
eNt.

Fements laid down by Federal Aviation Regulation Part 25 shall be recog
htures suchd@s ultimate loads (see 5.2.1), rapid decompression (see 5.3
kings.

AS 3610 shall be applied.

Tare Weight:

The term "weight" is used throughout this document instead of the-corfect technical
ler to conform to current commercial usage.

s shall be in

and IATA 40/

If any otIer markings are used on the container, they.shall in no way interfere with the location

detailed in

nized for
2), fire

Taking into consideration the unique aircraft requirements, container design should utilize the
combination of design and material that results in as low a tare weight as possible.
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3.3

4. DIMENSIONS AND

4.1 External Dimensions:

4.2

Customs Sealing:

Since air/surface (intermodal) containers are expected to travel on international routes under customs
control, container design shall meet the appropriate requirements of the following international

conventions:

a. UN/IMO (International Maritime Organization):

1972-12-02.

b. UN/ECE (Economic Commission for Europe):

Customs convention on the internationa

goods under cover of TIR carnets (TIR Convention), Geneva, 1975-11-14.

Customs convention on containers, Geneva,

| transport of

The requirements affecting container design appear in annex 4 of the convention quoted in a), and in

annex 2 of the con

ention quoted in b) which are regulations on technical conditions applic

containers that may

The main considergtions for container design appear in A.5 of Appendix A.

In accordance with
b), an approval cer
specified (minimun
vicinity of the lowet

The overall externg

established for series 1A, 1B, 1C, and 1D freight containers in ISO 668 (see Appendix B.1).
container shall project beyond these specified everall external dimensions.

Minimum Internal [

Internal dimensions
Table 1.

The dimensions ap|
temperatures shall

be accepted for international transport under customs seal.

annex 5 of the convention quoted in a), and with annex 3 of the conven

dimensions 200 mm x 100 mm (8 in x 4 in)), should-be-affixed accordir]
edge of the container door.

RATINGS:

| dimensions and tolerances of the-gontainers, covered by this documer

imension:

ply when imeasured at a temperature of 20 °C (68 °F). Measurements t3
be adjusted accordingly.

When a corner fittin

g-projects into the internal space, as specified by Table 1, the part of the

able to

ion quoted in

ificate should be issued by competent national authority;<and an approvial plate, as

gly in the

t, are those

No part of the

of containers shall'be as large as possible, but at least equal to the valpes shown in

ken at other

corner fitting

extending into the container shall not be considered as a factor in reducing the size of the container.
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TABLE 1 - Minimum Internal Dimensions
Freight Minimum Minimum Minimum  Minimum  Minimum  Minimum  Minimum
Container Height Height Width Width Length Length Length

Designation mm in mm in mm ft in
1A 2197 7 ft2-1/2 in 2330 91-3/4 11 998 39 4-3/8
1B 2197 7 ft2-1/2in 2330 91-3/4 8 931 29 3-5/8
1C 2197 7 ft2-1/2in 2330 91-3/4 5 867 19 3
1D 2197 7 ft2-1/2in 2330 91-3/4 2 802 9 2-5/16

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

Each container sh

Door openings shall be as large as possible, but not less than:

a. Minimum doo
b. Minimum doo

4.3 Ratings:
For the ratings of ¢
4.3.1 Maximum Gross

Maximu

Ra
R Maximu

a. :
b. Rg:

4.3.2 Tare Weight, T:
restraint devices.

4.4 Maximum Gross W,

The container shall
Table 2a.

However, a uniform

all be provided with a door opening at least at one end.

r height: 2134 mm (84 in)
r width: 2286 mm (90 in)

ntainers suitable for air and surface transportgthe following definitions &

Weight: The maximum allowable combined weight of the container ang

M gross weight of an air/surface container
M gross weight of a surface container (stacking only)

The weight of the empty container, including its normal complement of

eight, R,, and Distributed Load for Air/Surface (Intermodal) Containers:

not be used¢in any transport system, at gross weight in excess of thosg

ly distributed load up to 6759 kg (14 900 Ib) may be placed in any 3 m (

pply.

its cargo:

oading

givenin

L0 ft) linear

length for 1A, 1B, &

nd-1C containers.
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TABLE 2a - Maximum Gross Weight of Container, R,

Air/Surface Maximum Gross  Maximum Gross
Intermodal Weight, R, Weight, R,
Container Designation kg b
1A 20 412 45 000
1B 15 876 35 000
1C 11 340 25 000
1D 5670 12 500

4.5 Center of Gravity:

Cargo placement s

a. *10% of the exfernal width, measured from the geometric center

b. +5% of the extgrnal length, measured from the geometric center

c. Between a heig

To obtain the abovg¢ asymmetric conditions, cargo density is assumed'to vary linearly.

5. TECHNICAL REQUIREMENTS - BASIC:

(For supplementary
5.1 General:

All containers shal

Containers, when Id

etailed design requirements see Appendix A.)

Ilbe weatherproof.

requirements specified in 5.1.1 to 5.1°74:

5.1.1 Stacking: Air/su

(see Table 3):

a. Terminal stofage;.-vbeneath two general cargo containers of the same size loaded t

ratings, as speécified in ISO 668 - 2 Rgq

nall limit the center of gravity to within the envelope indicated below:

rface (intermadal) containers shall be capable of being stacked in positi

ht of 356 mm (14 in) to 1219 mm (48 in), measured from the bottom of the base

aded to maximum gross weight, shall be capable of fulfilling the operating

bn as follows

T their

b.  Ship transport, below deck only: beneath one general cargo container of the same size loaded
to its rating, as specified in ISO 668 - Rg

For stacking, the maximum gross weight, R, for surface mode (intermodal) general cargo containers

shall not exceed

the values given in Table 2b.
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TABLE 2b - Maximum Gross Weight of Container, Rqg

Surface Maximum Gross  Maximum Gross
Container Weight, Rq Weight, Rg
Designation kg b
1A 30 480 67 200
1B 25 400 56 000
1C 24 000 52 900
1D 10 160 22 400

TABLE 3 - Stacking

Ship Transport,

Terminal Storage Below Decks Only
Rs
Ship Deck
Rg R
Ra -
AH A 077
Rs

5.1.2

5.1.3

Lifting from Top (
from the four top

container shall be
at any angle betw|

Lifting from Botto
lifted, from the bo

orner Fittings: Seriés 1A, 1B, and 1C containers shall be capable of b
Corner fittings (See Appendix B.2), with the lifting force applied vertically.
capable ofdeing lifted, from the four top corner fittings, with the lifting fq
een the yertical and 60° to the horizontal (see 6.3 - Test No. 2).

M Coernér Fitting:  Series 1A, 1B, 1C, and 1D containers shall be capab
tom ‘corner fittings (see Figure 10), by means of lifting devices exerting

eing lifted,
The 1D
rces applied

e of being
force on the

bottom corner fittings only and attached to a single transverse central spreader beam above the
container (see 6.4 - Test No. 3).
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5.1.4 Ground Handling:

5.1.4.1 Vertical Movements:

5.1.4.2

5.1.4.3

5.14.4

5.1.45

The ground handling equipment shall subject the container to ce

rtain loads

that shall be taken into account by the 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 center of
gravity of load within the container, and gravity is assumed to produce an equivalent vertical load not
greater than 2.0 R, (see 6.2 - Test No. 1, 6.3 - Test No. 2, 6.4 - Test No. 3).

Due to the flat bottom configurations, for terminal storage compatible 1SO interlayer fittings or other
separator means may be attached to the applicable corner fittings.

For stacking in ship cells (that is, the top two tiers), interlayer fittings shall be attached to each of the
four bottom corner fittings (see ISO 3874).

Horizontal Mov
restraint conditi
be capable of w

ements:  The design of the container shall take into account the longitu
bns that may be experienced during transportation by rail, so thatthe) co
ithstanding a horizontal acceleration of 2 g through the base, while’bein

and restrained ¢nly at the four bottom corner fittings (see 6.5 - Test No. 4).

The design of t
may be experie

e container shall also take into account the maximum eperational forwa
nced during surface transportation, so that the container’shall be capabl

withstanding a horizontal acceleration of 0.4 g through the end walls or doors (see 6.6.2

- Test No. 5.1).

Account shall a
that may be exy

S0 be taken, in the design of the container, of the maximum operational

withstanding a lorizontal acceleration of 0.6 g through‘the sidewalls (see 6.7.2 - Test N

Bridging and Ciesting: The container shall be/capable of negotiating a crest or bridge,

moved along a
6.12 - Test No.

Roof Strength (
distributed weig
applied verticall

Deck Lashing:
carried below d

rollerized conveyor system, without suffering permanent deformation or
11).

Walking Loads): The\container roof shall be capable of withstanding a
ht of not less than 300 kg (660 Ib), over an area of 600 mm x 300 mm (2
y downwards.(See 6.8.2 - Test No. 7.1).

No requirements for deck lashing are laid down, as air/surface containg
bck only\(top two positions) for ship transport.

linal external
ntainer shall
j supported

Id forces that
e of

side forces

erienced during surface transportation 8o that the container shall be capable of

D. 6.1).

when being
damage (see

uniformly
4inx12in),

ers shall be
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5.1.4.6

5.1.4.7

5148

5.1.4.9

5.2 Aircraft Restraint Lpads:

5.2.1

5.2.2

a. 1A (40 ft) container:11 slots
b. 1B (30 ft) container: 8 slots

Base Restraint on Roller Bed Vehicles: Slots to be used for ground transport restraint on roller bed
vehicles, not equipped with twist lock fittings, shall be provided, 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 (Rp).

The container lower edge member shall be capable of restraining an upward load of 20% of the
maximum gross weight (R,) in the slot area. These loads shall be applied simultaneously (see 6.13 -

Test No. 12).

Grappler Arms:  No optional provision shall be made for handling containers by means of grappler
arms or similar devices.

Loading by Trucks or Similar Devices: The container floor shall withstand the concentrated dynamic
loads imposed yhitebemngtoadedbypowered-ndustriat-tracksor-simitarcevices{see .9 - Test No.
8).

Ground Transpprt Equipment: The applicable portions of ARP1372 shall be cofsidered for handling
of the container

Ultimate Loads: [Air containers differ from their surface counterparts.in that they play an iptegral part in

the aircraft restraint system and are, therefore, subjected to additional design complexity, imposed by
aircraft certificatign requirements.

The container shdll be designed to bear the ultimate loads>given in NAS 3610 (see Appendix B.4), while
being supported gn a roller system, in accordance with-5:4.6, base restrained, in accordarjce with 5.2.2
and 5.2.3, and with the center of gravity of the cargg.ocated at any point in the envelope,|specified in

4.5,

Under these loads$, the container may exhibitpermanent deformation, but shall not deform to the extent
of discharging caigo.

Base Restraint Lgads: Side loads_shall be exerted on the container base. Upward, forward, and aft

loads shall be exgrted by a fitting}'ds shown in Figure 4, and inserted into the restraint slofs, shown in
Figures 2 and 3. The design.shall allow the forward and aft loads to be exerted on the follgwing number
of load-bearing slpts:

c. 1C (20 ft) container: 5 slots
d. 1D (10 ft) container: 2 slots

The ultimate forward and aft loads for each slot shall be 8340 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 either on one or both sides of the container.
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5.2.2

5.2.3

(Continued):

The container shall be designed to be restrained for vertical loads exerted by 50 to 60% of the total
number of slots, equally distributed on each side. The upward load shall be exerted by a minimum

6.8.4).

Base Restraint Loads - 1D Containers:

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

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 configuration

illustrated in Figure 6. The container end slot dimensions and location are shown in Figure 7.

5.3 Container Assembly:

5.3.1

5.3.2

5.3.2.1

5.3.2.2

Container body c
Pressure Equaliz

Normal Flight G
pressure equali
internal volume
shift.

The container d
deflect in either
1.0 psi).

Emergency (R3
flow pressure e

pnstruction shall be rugged and weatherproof.
Ation Requirements:
onditions: The container shall have a built-in vent area to @llow norma

zation. This vent area shall be a minimum of 5 cm,/m4-(8(02 iny/ftg) of
and shall be located so that it cannot be blocked or partially blocked by ¢

direction (in and out) under a pressure différential of between 3.5 and 7

pid Decompression) Conditions:
jualization in the event of a rapid decompression without creating a haz

cargo compartnpent or the aircraft structure.~Aminimum vent area of 100 CM%/M? (0.45

container intern
sufficiently undg
incorporates a |
fully open in les
kPa (2.0 psi). T

All vent areas s
cargo or cargo

pal volume shall be provided-unless the container door seals and door frg
r rapid decompressionconditions to fulfill this requirement. If the contai

5 than 0.2 s when subjected to a maximum pressure differential, from the
ne "blowout™ device shall remain attached to the container after activatic

hall be located and/or designed to avoid becoming blocked or partially b,
Bhift.

(low airflow)
container
Argo or cargo

por seals may fulfill part or all of this vent requirement if they are sufficietly flexible to

0 kPa (0.5 to

The container shall be designed to enfsure high

ard to the
in2/ft3) of
mes deform
her design

low-out panel or equivalent device to meet this requirement, then such & device shall

inside, of 14
n.

ocked by
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5.3.2.2 (Continued):

5.3.3

5.4 Container Base:

54.1

54.2

5.4.3

5.4.4

NOTE: Full-scale tests have indicated that typical aircraft containers design and construction
meet the previous requirement since, when submitted to the rapid decompression

condition, the panel joints and noticeably the door frames immediately deform

to the

extent of creating sufficient space for the high airflow required, without breaking or
projecting parts which could become a hazard to the surrounding structure (see 1ISO

11242).

However, it remains necessary, in compliance with clause 3.8 of ISO 8097 (NAS 3610),
to verify this requirement by analysis or testing when designing any new type of
container, particularly if the new design is intended to be built in a stronger manner than

is current industry practice.

The container bogly shall incorporate fittings at its top four corners in accordance with Apﬂ>endix B.2.

The protrusion of the upper faces of the top corner fittings shall be kept to a minimum'ef g
above the roof of the container.

The bottom four dorners shall incorporate fittings in accordance with Figure 10y

Dimensions and tplerances between corner fittings shall be in accordance’with Appendix

The container ShI" have a smooth bottom below which there*shall be no protrusions. The
of the edge membyers and the bottom corner fittings shall b&*flush with the bottom surface
(see Figure 9).

Along the length pf the container, the bottom surface shall be flat to within 3 mm (0.125 in
allow for a wavingss factor, crest to crest, at aiminimum pitch of 915 mm (36 in).

The base edge shall have restraint slotsithat conform to Figures 2 and 3. End slots shall b
accordance with Figure 7. The verticakstirface of the base edge between the restraint slo
smooth and contipuous in order to provide a suitable interface for the automatic aircraft re
latches. The lowey profile of the édges shall be as shown in Figures 3 and 7.

Securing points shall be provided internally for the attachment of devices for the lashing g
these points shall|be located on 600 mm (24 in) centers around the periphery of the base,
door sill area. Thgse points shall be "D" rings, or equivalent, each capable of withstanding

mm (1/4 in)

ower surface
of the base

). This shall

e provided in
s shall be
straint

f cargo, and
excluding the
a force of

1776 daN (4000 Ip)-in‘any direction.
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5.4.5 So that the container conforms to the aircraft system deflected shape, the 1A and 1B container base,
loaded to the rated maximum gross weight (see Table 2), shall be free to deflect £92 mm (x£3/8 in),
without rigid restraint by the sidewalls. Base stiffness in the forward and aft direction in the plane of the

base shall have a maximum value of 339 075 N.m%/m (3 Ibf-in%/in x 10° Ibf-in%/in) or 824 000 Pa per 25

5.4.6

5.4.7

5.5 Closures and Door

5.5.1 Any closure in thg
with an adequate

mm.

NOTE: These 1A and 1B container requirements relate to current aircraft and may be amended
for future aircraft.

The base shall provide for support and ease of movement when loaded to the rated maximum gross
weight on the following minimum conveyor systems:

a.

(See 6.9.2 - Test

The base design
fittings for ground
location of the up
design purposes,

Accordingly, undg
more than 19 mm

Four rows of rollers, approximately equally spaced over a width of 1930 mm (76 in), as

nnnnnnnnnn cantara-afraoviaJtmach raonvn chall ha camanricand of 20 o (1 0

measured be
diameter pa
in), spaced 2
centerlines.

Swivel castg
in), located ¢
directions ag

Ball transfer

(5 in x 5 in) grid pattern. The container shall travel in all ditéctions across the grid.

Pt e eRtRe-Ceter SO FowWwS——ati+owWw-SAamr1Be COMPTTSCO OO0 1T (5O

allel rollers, 76 mm (3 in) long, uncrowned, with an edge radius of 1.5,
54 mm (10 in) apart. The container shall travel perpendicular to theollg
rs, with 25.4 mm (1 in) diameter wheels, shall have a contact length of 5
ross the grid.

units, with 25.4 mm (1 in) diameter balls, shall beocated on a 127 mm

No. 8.2.)

shall allow for deflections of no mgre than the thickness of the interlayer
handling or more than the combined dimensions of the adapter and the

the combined dimension is-assumed to be 19 mm (0.75 in).

r dynamic conditions; er the static equivalent thereof, no part of the base
(0.75in). (See 6(2r Test No. 1.)

contdiner which, if unsecured, could be hazardous during handling, sha
securifg system.

in)
m (0.06

h

=

1mm (2

n a 305 mm x 305 mm (12 in x 12 in) grid pattern. The-eontainer shall tfavel in all

X 127 mm

adapter
proud

ber fittings of the surface container, on which it is stacked for ship-cell handling. For

b shall deflect

| be provided
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5.5.2

Doors should be capable of being securely fastened in the open and closed positions, while the

container is being supported solely by the lower corner fittings or when it is on the minimum conveyor
systems, as described in ARP1334.

5.5.3

slot areas as shown in Figure 7.

5.5.4

The lower edge of the door and its attached hardware shall not encroach on the mandatory restraint

The door latches shall be designed to allow for the opening and shutting of the door when the container

is on an uneven surface (varying up to 12 mm (0.5 in) over the width of the door opening).

5.5.5

5.5.6

Provision shall be made for a mechanical device to indicate that doors are positively locked.

Particular attention should be given to the prevention of water leaking through door-to-body interface

areas (see 6.11 - Test No 10)

5.5.7 Handles, straps,
movement of the
should provide an

hand.
5.6 Forklift Pockets:

5.6.1 When forklift poc
conditions, they s
pass completely t
either side (see 6

Pocket design shg
Backward tilt up tq

tunnel structure against the two tine blades, neither of which shall be more than 200 mm (

less than 1828 mr
consideration sha
with the centerling
6. TESTING:

6.1 General:

Air/surface (intermg

br handholds shall be provided on the door of the 1D container to assist
Container. These devices shall withstand a 450 daN (1000 Ib) pulkir‘any
area equivalent to 152 mm (6 in) wide by 76 mm (3 in) deep fof@ripping

ets are provided for handling 1C and 1D containers in the loaded or unl
nall comply with the dimensional requirements(@pecified in Figure 8. The
hrough the base structure of the container se'that lifting devices may be
10 - Test No. 9).

Il take into account that forklift tinesyshall not extend the full width of the|
10°, and a lift and load support equivalent to 1.25 R, shall be imparted

n (72 in) in length. In selecting the material used for pocket faces and tu
| be given to the fact that tines are steel blades that shall be inserted at
of the pocket.

dal);eontainers, complying with the design requirements specified in Se

n the manual
lirection, and
with a gloved

paded
pockets shall
nserted from

container.
by the upper
B in) wide or
nnels,

an angle +3°

ction 5, shall

not be inferior to co

htalihers that have passed the tests specified in 6.2 to 6.13, inclusive. It

S

recommended that

the test for weatherproofness (Test No. 10) shall be carried out last.
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6.1 (Continued):

Unless otherwise stated, operational design loads shall be used in all tests. For substantiation of
analytical data when required, tests, in selected cases, should be repeated under ultimate load
conditions. If this becomes necessary, the container tested in this manner shall not be used in service
until structural and design parameters have been completely restored. Where a test is not stipulated, the
design requirements specified in Section 5 should be verified 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 symbol P denotes the maximum payload of the container under test, that is, the tare
weight, T, subtracted from the maximum gross weight (see Equation 1):

6.1.2

6.1.3

6.1.4

6.1.5

o T

The symbol Ry d¢

The test load pla
maximum variatid
5.3,6.2,6.3,7.2,

The described te
uniformity of testi

When restraint o
5.4.6. Suitable la
to secureitatits |
test container.

The diagrams in
to a6 m (20 ft) cq

Ll |

-T

R—P
P=R,

enotes the assumed maximum gross weight of the surface centainer (se

ced in the container shall be uniformly distributed, unless otherwise spe
ns in the center of gravity, as specified in 4.5, shall be considered for T¢
7.3,8.2,and 11.

5t equipment and methods for testing are netifitended to be restrictive;
ng results, the apparatus and methods described in Appendix C should

movement is used on an aircraft system, the test system shall be in ac
ches and guide-rails shall be provided to guide the container along the
atch points. The test system shall-be of sufficient length to permit cycling

Figures 11a to 11f (Test.Nos. 1 to 12) show the test loads and reaction f
ntainer (drawn approximately to scale). Variations in the geometrical lay

restraint means gnd test methods are stated beneath the diagram, where appropriate.

6.2 Test No. 1 - Stacki

6.2.1

General:  This tg
while on the grou

Ng:

st shallbe carried out to prove the ability of an air/surface (intermodal)
hd, to~support two fully loaded surface containers (2 Rg) of the same len

(Egq-

1)

e Table 2Db).

ified. The
est Nos. 5.2,

nowever, for
be used.

ordance with
onveyor and
of the longest

prces applied

out of the

Container,
gth.

This test also tests the ability of the air/surface (intermodal) container to support one fully loaded
surface container (Rg), when placed in ship-cell structures.
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6.2.2

6.2.3

6.3 Test No. 2 - Lifting from the Four Top.Corner Fittings:

6.3.1

6.3.2

Procedure: The container shall be placed on four level pads, one under each corner fitting. The pads
shall be centered under the fittings and shall be basically of the same dimensions 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 shall be equal to 1.8 R,. For the purposes of the

test, a uniform load shall be defined as 1.8 R, - T.

The container shall have a test load applied vertically to each of the four top corner fittings
simultaneously, in such a manner that the planes of the container remain horizontal throughout the test.
The load shall be applied through a corner fitting, or a pad, not less than 25 mm (1 in) thick and of the
same plan area as the corner fitting. Each pad shall be offset in the same direction by 25 mm (1 in)
laterally and 38 mm (1.5 in) longitudinally.

The test load value on each corner fitting shall be determined from Table 4.

TABLE 4 - Corner Fitting Test Load

Test Load per Corner!  Test Load per Cornér:

Containgr Designation daN Ib

1A 16 169 36 350
1B 13678 30,750
1C 11187 25 150
1D 6 205 13 950

1 The test load values allow for an assumed lifting deVvice weight of 5000 kg
(11 0Q0 Ib) when the container is lowered.

Requirement: Throughout the test, the maximum downward deflection of the base shall ot exceed 19
mm (0.75 in).

On completion of the test, the container shall-not show a permanent deformation nor abngrmality that
will render it unsujtable for use, and its dimensional requirements that affect handling, sequring, and
interchange shallpe satisfied.

General: This tgst shall be-carried out to prove the ability of a container to withstand beipg lifted from
its four top cornerffittings, by-means of lifting devices bearing on the top corner fittings.

Procedure: The|centainer shall have a load uniformly distributed over the floor in such g way that the

combined weight bfthe container and the uniformly distributed test load is equal to 2 R__It shall be
carefully lifted from the 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 2 R, - T. No portion

of the container shall touch the ground during the test.
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6.3.2

6.3.3

(Continued):

For series 1A, 1B, and 1C containers, the lifting forces shall be applied vertically. For the 1D container,
lifting shall be by means of slings, each leg being at an angle of 60° to the horizontal.

After lifting, the container shall be suspended for not less than 5 min and then lowered to the ground.

Requirements:

On completion of the test, the container shall not show a permanent deformation or

abnormality that will render it unsuitable for use, and its dimensional requirements that affect handling,

securing, and inte

rchange shall be satisfied.

6.4 Test No. 3 - Lifting from the Four Bottom Corner Fittings:

6.4.1

6.4.2

General:

This test shall be carried out to prove the ability of a container to withstand bei

g lifted from

its four bottom co
attached to a sing

Procedure: The
combined weight
carefully lifted fron
acceleration or de
defined as 2 R, -

Lifting forces shal

a. 30° to the hollizontal for 1A containers

b. 37°to the hollizontal for 1B containers

c. 45°to the hor

d. 60° to the hollizontal for 1D containets

In each case, the
farther apart than
bear only on the f

The container sha

T

ner fittings, by means of lifting devices, bearing on the bottom cornerfitti
le transverse central spreader beam above the container.

container shall have a load uniformly distributed over the floor‘itr such a
f the container and the uniformly distributed test load is equal'to 2 Rj. |

n the side apertures of all four bottom corner fittings insuch a way that n
celeration forces are applied. For the purposes of thé test, a uniform loa

be applied at:

zontal for 1C containers

line of action of the)lifting force and the outer face of the corner fitting sh
38 mm (1.5 in).\Fhe lifting shall be carried out in such a manner that the
bur bottom.corner fittings.

Il be Suspended for 5 min and then lowered to the ground.

ngs only, and

way that the
shall be

o significant
d shall be

all be no
ifting devices
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6.4.3

Requirements:

On completion of the test, the container shall not show a permanent deformation or

abnormality that will render it unsuitable for use, its dimensional requirements that affect handling,
securing, and interchange shall be satisfied.

6.5 Test No. 4 - Longitudinal Restraint:

6.5.1

6.5.2

6.5.3

6.6 Test No. 5 - Streng

6.6.1

6.6.2

6.6.2.1 Procedure:

General:

This test shall be carried out to prove the ability of a container to withstand longitudinal

external restraint under the dynamic conditions of railway operations, which implies acceleration
equivalent to a load of 2 R, exerted horizontally.

Procedure:

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 R,. It shall be
secured longitudinally to rigid anchor points through the bottom apertures of the bottom corner fittings at

one end of the coj

A load equivalent
apertures of the d

Requirements:

by the bottom cor
be checked for ng

On completion of
will render it unsu
interchange shall

General: These
withstand the ma
transportation, wh
system.

Test No. 5.1 - Su

the four bottom
container.

The containenshall be secured to rigid anchor points through the bottom g

tairrer For thepurpose of thetest, auniformmioad stattbedefmedas R

ther bottom corner fittings, first toward and then away from the;anchor g

While the container is subjected to the internal downwardoad of R, and

her fittings, and after the removal of the horizontal loads/ the doors and
rmal function.

the test, the container shall not show a permanent deformation nor abn
itable for use, and its dimensional requirements that affect handling, seq
be satisfied.

th of End Wall/Door:

imum operational forward forces that may be experienced during surfad
ile secured by means of‘the bottom corner fittings or the appropriate air

fface Mode:

corner fittings. A test load of 0.4 (R, - T) shall be applied horizontally to g

a-T.

to a load of 2 R, shall be applied horizontally to the container through the bottom

oints.
is supported

atches shall

brmality that
uring, and

tests shall be carried out to pfove the ability of the container end walls and door to

e or air
craft restraint

pertures of
ne end of the

The test shall b

e repeated at the opposite end of the container unless the ends are identical.
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6.6.2.2 Requirements:
handling, securi
6.6.3 Test No. 5.2 - Air

6.6.3.1 Procedure:

On completion of the tests, the container shall not show a permanent deformation or
abnormality that will render it unsuitable for use, and its dimensional requirements that affect

ng, and interchange shall be satisfied.

Mode:

The container shall be secured to the aircraft restraint system, or its equivalent. The

number of latches indicated in 5.2.2 shall be engaged on one side of the container and the latches
adjusted 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 horizontally to one end wall. A similar test load of R,

- T may be applied downwards, simultaneously, to the top surface of the container base.

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

6.6.3.2 Requirements:

abnormality that will render it unsuitable for use, and its dimensional requirements'that

handling, secur
6.6.4 Test No. 5.3 - Air

6.6.4.1 Procedure:
only restraints i

The container S
of Rg-Tmayb

The test shall b

6.6.4.2 Requirements:

abnormality thaf will render it unsuitable foruse, and its dimensional requirements that

handling, secur|
6.7 Test No. 6 - Streng

6.7.1 General: Thesq
the maximum ops
transportation, wh
system.

The container shall be secured to the aircraft restraint&ystem, or its equiv

ng, and interchange shall be satisfied.

Mode, 1D Container Only:

n the fore and aft end slots, in accordance with Figlres 5 and 6.

hall have a test load of R, - T applied horizontally to one end wall. A sim
b applied downward, simultaneously, to the top surface of the container

b repeated at the opposite end of the-container unless the ends are ider
On completion of the test, the'container shall not show a permanent d

ng, and interchange shall be satisfied.

th of Sidewalls:

tests shall bescarried out to prove the ability of the container sidewalls t

rational side forces that may be experienced during surface transportat
ile secured’by means of the bottom corner fittings or the appropriate air

On completion of the tests, the container shall not show a permanent dtformation or

ffect

plent, using

ilar test load
base.

tical.

pformation or
hffect

b withstand
on or air
craft restraint
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6.7.2 Test No. 6.1 - Surface Mode:

6.7.2.1

Procedure:

The container shall be secured 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 sidewall of the
container.

6.7.2.2

Requirements:

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

On completion of the tests, the container shall not show a permanent deformation or
abnormality that will render it unsuitable for use, and its dimensional requirements that affect
handling, securing, and interchange shall be satisfied.

6.7.3 Test No. 6.2 - Air Mode:

6.7.3.1

6.7.3.2

6.7.4 Test No. 6.3 - Ai

6.7.4.1 Procedure:

Procedure: T
number of latch
side slots and f{

The container S

R, - T may be applied downward, simultaneously, to the top surface of'the container b3

The test shall b

Requirements:
with respect to

On completion

will render it un

interchange sh

T
only restraints

The container 3
R, - T may be applied.dewnhward, simultaneously, to the top surface of the container bg

ne container shall be secured to the aircraft restraint system, or its eguiy
es indicated in 5.2.2, equally spaced on both container sides, shall be’e
he latches adjusted by suitable means, to ensure vertical restraint.

hall have a test load of R, - T applied horizontally to one sidewall. A simi

e repeated on the opposite sidewall unless the walls are identical.

Throughout the tests, the maximum permitted lateral deflection of the
the container base, shall not exceed 38 mm™ (1.5 in).

pof the test, the container shall not shew a permanent deformation or abr
suitable for use, and its dimensional requirements that affect handling, s
hll be satisfied.

Mode, 1D Container Only:

ne container shall be secured to the aircraft restraint system, or its equiv
n the fore and aft.ehd slots, in accordance with Figures 5 and 6.

hall have atest load of R, - T applied horizontally to one sidewall. A simi

The test shall Hectepeated on the opposite sidewall unless the walls are identical.

alent. The
hgaged in the

ar test load of

Se.

container roof

ormality that

ecuring, and

alent, using

ar test load of
se.
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6.7.4.2 Requirements:
with respect to |

Throughout the tests, the maximum permitted lateral deflection of the container roof,

he container base, shall not exceed 38 mm (1.5 in).

On completion of the tests, the container shall not show a permanent deformation or abnormality that
will render it unsuitable for use, and its dimensional requirements that affect handling, securing, and
interchange shall be satisfied.

6.8 Test No. 7 - Roof Strength:

6.8.1 General: These tests shall be carried out to prove the ability of the container roof to withstand the
force imposed by persons working on it, and the maximum operational load that may be experienced
during air transportation.

face Maode:

6.8.2 TestNo.7.1-Su

6.8.2.1 Procedure: A
mm (24 in x 12

6.8.2.2 Requirements:

n), located at the weakest area of the rigid container roof.

load of 300 daN (660 Ib) shall be uniformly distributed over an area’of6p0 mm x 300

On completion of the test, the container shall not show a permanent deformation or

abnormality that will render it unsuitable for use, and its dimensional requirements that affect

handling, secur|

6.8.3 Test No. 7.2 - Air

6.8.3.1 Procedure: The container shall be secured to the aircraftrestraint system, or its equiv|

container shall

The total numb
distributed betw

ng, and interchange shall be satisfied.

Mode:

have a test load of R, - T applied upward-to the underside of the roof.

br of restraint latches shall be as given in Table 5 and the latches shall i
een both sides and equally spaced along the full length of the container

TABLE 5 - Total Number of Restraint Latches

Air/Surface (Intérmodal) Total Number of
Container Designation Restraint Latches
TA 24
1B 18
1C 12
1D 6

6.8.3 Requirements:

On completion oT the test, the container shall not show a permanent det

Alent. The

e equally

rmation or

abnormality that will render it unsuitable for use, and its dimensional requirements that affect handling,
securing, and interchange shall be satisfied.
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6.8.4 Test No. 7.3 - Air Mode, 1D Container Only:

6.8.4.1

6.8.4.2

Procedure:

The container shall be secured to the aircraft restraint system, or its equivalent, using

only restraints in the fore and aft end slots, in accordance with Figures 5 and 6. The container shall
have a test load of R, - T applied upward to the underside of the roof.

Requirements:

On completion of the test, the container shall not show a permanent deformation or
abnormality that will render it unsuitable for use, and its dimensional requirements that affect
handling, securing, and interchange shall be satisfied.

6.9 Test No. 8 - Floor Strength:

6.9.1 Test No. 8.1 - Surface Mode (Cyclic Loading):

6.9.1.1

6.9.1.2

General: This
concentrated d)
industrial trucks

Procedure:

axle weight of 5
be positioned s
a rectangular e

by 100 mm (4 im). Each wheel shall make physical contact over an area within this envs

more than 142
shall be nomindg

The path of the
defined as the t
then leaving thd
with the contain
structure to be

The test shall b
conveyor syste

The test shall be carried out using a test vehicle equipped witk/tires, and |

namic loads imposed during cyclic loading operations; for example,-by
and similar devices.

160 kg (12 000 Ib); that is, 2730 kg1 (6000 Ib) on each.6f two wheels. The
b that all points of contact between each wheel and aflat continuous sur
velope measuring 185 mm (7-1/4 in) (in a direction-parallel to the axle ¢

m? (22 in2). The wheel width shall be nominally 180 mm (7 in) and the w
lly 760 mm (30 in).

test vehicle shall be patterned oves-the entire floor area of the container
est vehicle entering the container,\traveling its entire length along variod
container. This maneuver shall*be repeated for 100 cycles. The test sh
er resting on four level supports under four bottom corner fittings, to allg
ree to deflect.

b repeated with the‘\container supported on unidirectional and multidirec
ms, as described i ARP1334.

test shall be carried out to prove the ability of a container floor to withstand the

bowered

paded to an
vehicle shall
ace lie within
f the wheel)
lope of not

heel centers

One cycle is
s paths and
all be made
w its base

ional

1The values of 5460 kg and 2730 kg are in conformity with the requirements of the CSC (International
Convention for Safe Containers, UN/IMO) floor strength test.
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6.9.1.3

Requirements:

On completion of the tests, the container shall not show a permanent deformation or
abnormality that will render it unsuitable for use, and its dimensional requirements that affect
handling, securing, and interchange shall be satisfied.

6.9.2 Test No. 8.2 - Air Mode (Cyclic Endurance):

6.9.2.1

6.9.2.2

6.9.2.3

6.10 Test No. 9 - Liftin

6.10.1

6.10.2

General:

action of being moved along aircraft and ground mode conveyor systems.

Procedure:

The test shall be carried out to prove the ability of the base structure to withstand the cyclic

The container, loaded to R, - T, shall be placed on a system consisting of one half

rollers and one half swivel castors (but not ball units), as described in 5.4.6. The maximum vertical
displacement of system parts should be less than 0.76 mm (0.03 in).

Al bha mavad alona thn ovictarm aviar o dictanoan nnat Incc thaon thn ot

The container s
back to the star
not less than 1§

The drawbar pU

Requirements:
gross weight at
drawbar pull fro

After the test, W
system, the dog
and close withg

On completion
that will render

aH-be-moved-alengthe-systemovera-distarcenotesstharthe-contad
ling position. This traverse cycle shall be repeated for 100 cycles at ajm
.3 m/min (60 ft/min).

Il shall be measured periodically at test speed or at breakaway’

During the test, the maximum drawbar pull shall not exceed 3% of the
test speed or 5% of the maximum gross weight at breakaway. The varig
m the first to the last cycle shall not exceed 0.5% of\the maximum gross
ith the container still loaded to its maximum.gtéss weight and resting on
rs shall be fully opened and closed for three-complete cycles. The door

ut jamming and the door-locks shall engage and disengage with ease.

Df these tests, the container shalluiot show a permanent deformation or

General:

Procedure:

combined weight of the container and the uniformly distributed test load is equal to 1.25

supported on twp horizontal bars, each 200 mm (8 in) wide, projecting 1828 mm + 3 mm
in) into the forklift poekets, as measured from the outside face of the side of the containe
shall be centered within the packets

This fest is applicable(toyIC and 1D containers when fitted with forklift pocket

from Forklift Pockets (Where Fitted):

er length and
pan velocity

maximum
tion of
weight.

the conveyor
5 shall open

abnormality

t unsuitable for use, and its dimensional requirements that affect handlifg, securing,
and interchange¢ shall be satisfied.

2

Thie containersshall have a load uniformly distributed over the floor in such a way that the

R, It shall be

72 in+0.125
r. The bars

The container shall be supported for 5 min and then lowered to the ground.
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6.10.3

Requirements:

On completion of the test, the container shall not show a permanent deformation or
abnormality that will render it unsuitable for use, and its dimensional requirements that affect handling,
securing, and interchange shall be satisfied.

6.11 Test No. 10 - Weatherproofness:

6.11.1

6.11.2

6.12 Test No. 11 - Brid

6.12.1

6.12.2

6.12.3

6.13 TestNo. 12 - Bas

6.13.1

Procedure:

A stream of water shall be applied on all exterior joints and seams of the container from

a nozzle with a 12 mm (0.5 in) inside diameter, 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 1.5 m (5 ft) from the container, and the stream shall be directed at the container 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 Innding naless than that which could be Qllpplind hy a Qingln nazzle.

Requirements:

General: This
handling equipm
the point where
by one row of ro

Procedure: Th
in 4.5, shall be n

and made to pas
difference at the

The container sh
minimum period

The rear end of
platform.

Requirements:
abnormality that

securing, and inferchange shall be satisfied.

ping and Cresting:

est shall be carried out to prove the ability of the containef to transfer fro
ent to another, when the level of the conveyor surfagesvare not in the sg
he container balances on the end of the higher sutface, the entire load
lers.

e container, loaded to R, - T, with the centerof gravity at the maximum

hoved along a roller system compatiblewith the minimum requirements
s across a stepped junction with anether similar roller system, with the
junction being not less than 150 mm (6 in).

all be held at the balance (cresting) point on the edge of the higher plat
of 5s.

he container shall then be allowed to drop from the higher platform to th

On completion of the test, the container shall not show a permanent de
will renderit unsuitable for use, and its dimensional requirements that af

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

m one type of

me plane. At
S supported

imits, shown

bf ARP1334,
neight

orm for a

e lower

formation or
fect handling,

b Restraint on Roller Bed Vehicles:

General:

This test shall be carried out to prove the ability of the container to be transported on

ground vehicles, incorporating roller beds, while being restrained by latches engaged in the container
slots used for ground transport.
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6.13.2

6.13.3

Procedure: The container shall be secured to a rigid base, using only latches, in accordance with
Figure 6, engaged in the fore and aft ground transport end slots, as shown in Figure 7. The latches
shall be adjusted by suitable means, to ensure restraint and contact with the inner face of each

outward slot.

The container shall have a test load of 0.33 R, applied horizontally, in an inward direction, to each
inner face of one of the outward slots. Simultaneously, a test load of 0.20 R, shall be applied

vertically, in an upward direction, to the container lower edge member in the opposite slot area. The
test loads shall be applied to both ends of the container. The test shall be repeated in the opposite
slots unless the slots and base sides are identical.

Requirements: On completion of the test the container shall not show a permanent deformation or
abnormality that will render it unsuitable for use, and its dimensional requirements that affect handling,

securing, and inferchrangestattbesatisfied:

PREPARED BY SAE SUBCOMMITTEE AGE-2A, CARGO HANDLING OF
COMMITTEE AGE-2, AIR CARGO AND AIRCRAFT GROUND EQUIPMENT AND SYSTEMS
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AIR/SURFACE

The alrcraft in the symbol shall be at least 130 mm (5 In) high and 360 mm (14 In) long. The stacking symbol
shall be at least 280 mm (11 in} high and 260 mm (10 In) wide. The recommended proportions shouid be
used. The capltal letters 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 does not
show ciearly, a panel of a suitable colour, preferably white, shouid be provided as background.

FIGURE 1 - Symbol to Denote an Air/Surface (Intermodal) Container
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Dimensions in millimeters
(Dimensions in inches in parentheses)
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FIGURE 2 - Side Restraint Slots Location
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Dimensions in millimeters
(Dimensions in inches in parentheses)
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FIGURE 3 - Side Slot Detail
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Dimensions in millimeters
(Dimensions in inches in parentheses)

(" 254:075 (10£003) )
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37 £0.75 (1.45 £ 0.03)
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e s
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NOTE: Latches with the dimension of 25.4 (1.0) are for vetical restraint only.

FIGURE 4 - Latch Dimensions - Forward, Aft, Upward, and Side Loads
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Dimensions in millimeters
(Dimensions in inches in parentheses)
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* Set of three latkbh locations-used depending on the orlentation in the alrcraft; each set is marked[_] orO

FIGURE 5 - End Restraint Locations
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Dimensions in millimeters
(Dimensions in inches in parentheses)
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FIGURE 6 - End Latch Dimensions
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Dimensions in millimeters
(Dimensions in inches in parentheses)

298.5(1.75) 711,5(28.25) lws—Centerline of container within 0.7 (0.03)
86.205(3.4 002 ) A38MN.5
01,0 (&0} @
)
A =\\
"" 86:05(3.4:0
Z 5. VA B8 8777
ot
2 438 (96) ref.

For the cross-section, see Figure 3, side slot detail. ~—1

NOTES
1 Slots are indicated thus: m

2 Optionsl slot sizes afe indicated thus:  RR/Z/77A0
1 Tokerance: 10,7 (0.0, uniess otherwise stated.

@ (Relar to the Bustration) Slow 10 be used for ground Gansport restraint. Tha area shown shall bé kept
closr for pircratt and ground equipmant tatch interface.

NN SN NN

FIGURE 7 - End Slots
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Dimensions in millimeters
(Dimensions in inches in parentheses)

D B 71117 -]

| T~
‘_'\—\———\/“—\
355 “ M jof—— Centerline of contairier,

Forklift pocket

Forklift pocket

A

1. Ndrmal location of side restraint slots———I

12.7(0.50)
typ-

115(4-.5) min.

FIGURE 8 - Provisions for Handling 1C and 1D Containers by Means of Forklift Trucks
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(Dimensions in inches in parentheses)
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0 0
Corner fitting to be flush with base -1.5 (-1/16)

FIGURE 9 - Location of Bottom Corner Fitting
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NOTES

1 Solid and broken lines (— and ---) show surfaces and contours which shall be physically duplicated in the fitting.
2 Phantom lines {—-—) show optional walls which may be used to develop & box shaped fitting.

3 Outside and Inside comer radii, where sharp corners are shown, shall be 3 mm max., except 83 noted.

4 Four fittings ere required per container, two as shown and mirror images.

6 Outside surfaces shall be & casting surface of C30 or better.

FIGURE 10a - Bottom Corner Fitting - Dimensions in Millimeters
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NOTES

1 Solid and broken lines (— and -} show surfaces and contours which shall ba physically duplicated in the fitting.
2 Phantom lines {—-—) show optional walls which may be usad to develop a box- shaped fitting.

3 Outside and inslde corner radii, where sharp corners sre shown, shall be 1/8 In max., except as noted.

4 Four fittings are required per container, two as shown and two mirror imeges.

5 Outside surfaces shall be 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 lifting - Surface mode
Test load on
each corn
o See note 1
s ol =

1.8RI.'T ZR.'T

T T——— — S =
4
18 mm (0.76 i) maximum deflection ]

JOTE - See 6.2.2 for limitations on offset line of application of NOTES
ixternally spplied forces.

1 Venrtical lifting slings for all‘'sizes of container, K:m for
3 m (10 1) Unit where the sling angle shall be £0° to the
horizontal.

2 Suspend for § min,

Test No. 3 - Bottom lifting - Surface mode Test No. 4 - Longitudinal restraint - Surface moge

R"T L

NOTES NOTE - ﬂcm:t test with horizontal forces, R, spplied
F with horizont
1 See 6.4.2 for the sling angle of units other than 6 m (20 ft) length, in the eppasite rection

2 The line of ection of the slinging force and the outer face of the
corner fitting shall be no further apart than 38 mm {1.5 in).

3 Suspend for b min,

FIGURE 11a - Diagrammatic Representation of Test Nos. 1, 2, 3, and 4
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Test No. 5.1 - Strength of end wall/door - Forward Test No. 5.2 - Strength of end wail/soor — Forward
operational load - Surface mode operational load — Air mode
L
R t Bl T
Ri-T
0.4(R,-T)
I’

NOTES NOTES
1 Restrain through bottom spertures of bottom corner fittings. 1 See 52.2 for minimum restraint requiremen
2 Repest ftest with the horizontal force, 0.4 (Ra - T), applied to the 2 Horizontal lateral reaction forces are atthe

oppositd end unless the ends are identical. : base to prevent horizontal rotation of tha un

3 Rg- T downwards is optional.

4 Repeattest with the horizontal force, Ry - T, dpplied to
the opposite end unless the ends are identi

Tost No. b.3 - Strangth of end wall/door - Forward operational Tost No. 8.1 - Strength of side walls - Side operationat
load - Air mode, 1D container only load - Surface mode
3m{0ftiref
g 0,6(R,-T)
R.-T
|
R. - T
L4 b
4 ]
NOTES NOTES
| Restraint at end siots only. 1 Restrain through bottom apertures of bottom camer fittings.
!} Ry - T downwards is optional. 2 Repeat test for the horizontal force, 0,6 (Rg - T), spplied 10
3 Repeat test with the horizontal force Ra - T, Applied to the opposite side unless the sides are identical.

the opposite end unless the ends are identical.

FIGURE 11b - Diagrammatic Representation of Test Nos. 5.1, 5.2, 5.3, and 6.1
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Test No 6.2 ~ Strength of side walls — Side operational

load - Alr mode

NOTES

~— 38 mm (1.6 in) maximum deflection

R:-T

Test No 6.3 - Strength of side walls - Slde operational
load - Air mode, 1D contalner only

38 mm (1.5 in) maximum deflection

2 636nmBft)

ref.

Rs-T

1 See 5.2.2 for minimum restrgint requirements.

2 Ra-T

wards is optional.

3 Repest test with the harizonta! force. Rg - T, applied to
the opposile side uniess the sides are identical.

Tost No. 7.1 |

NOTES

1 Reaction force, F, at the.base increases end slot restraim

Ir

2 Rg - T downwards(is optional.

3 Repeat test with.the horizomal force, R 5 - T, applied to th
opposite side unless the sides are identical.

Roof strength - Localized walking load - Tezt No. 7.2 - Reol strength - Upwards operational
Surface mode load - Air mode
0 daN (6601b)
7
<
D 7T
=1

NOTE - The test load shall be applied over an area
of 300 mm x 600 mm {12 in x 24 in) on the
weakest part of the roof.

wm mm ww

4

4

NOTE - See 6.2.2 for minimum restraint requirements.

FIGURE 11c - Diagrammatic Representation of Test Nos. 6.2, 6.3, 7.1, and 7.2
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Test No 7.3 - Roof strength - Upward operational Test No 8.1 - Floor strength - Cyclic loading
load - Alr mode, 1D contalner only

Im(10ft)ref . 2730 ka(6 000 (b)

2 T30kq (6 000(b)
Manauvre foed
R-T
NOTE - Reptraint at end slots only. NOTES
1 The load shail be spplied by two wheels, esch 185 mm (7.25 in)
wide, with 142 cm? {22'in?) maximum contact area with the
container supported.on its four corner fittings.
2 Manasuvre load for 100 cycles.
3 Rapest test with the container supported on the conveyor gurface,
In accordence with the minimum requirements of ARP 1334
Test No| 8.2 - Floor strength - Cyclic endurance Test No. B - Lifiing from fork-lift pockets,
{(whers applicable}
Travel ot losst the contsiner length
D —— ]
u
—_ 15RT
Ra-T
L o d { Dl
Favvees bbbl
Alrcraft roler system —/
NOTES NOTES
1 Speed of travel 18,3 m/min (60 ft/min} for 100 cycles. 1 Support beam shall be centrally located in fork-lift pockets.
2 The draw-bar pull shall be measured periodically s 2 Support beams shall bs 200 mm (8 in) wide, projecting
specified in 6.9.2.2. 1828 + 3 mm (72 £ 0.125 in) into the pockets.

FIGURE 11d - Diagrammatic Representation of Test Nos. 7.3, 8.1, 8.2, and 9
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Test No 10 - Weatherproofness

1.5m{Bft)
-f—
- T
‘:‘\\
-
=7
n a g
Norzié 12,5 mm
NOTES {0.5'ln] inside diamater
1 Water pressurs ; 100 kPa.
2 Water velocity ; 100 mm/s {4 In/e).
Test No. 11 - Bridging and cresting
Sty
Direction of travel nce
e B
ogpotton _y Fralpiatip
I’“ T -P-g'-_ﬁ""'_g.l_‘
|!
}onnnsd: . .
----- tn---;x-]:r-xxx- .lll' '{—.",,._
e mmitin

NOTES
1 Container shali be held in cresting position for 5 sec. minimum,
2 Container shall be allowed to drop from the bridging position onto the lower platform.

FIGURE 11e - Diagrammatic Representation of Test Nos. 10 and 11
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Test No. 12 - Base restraint on roller bed vehicles - Surface mode

T

0,33 R,—Q—; =
0,20R,

DTES

Restraint at ground transport end slots only {both ends).

FIGURE 11f - Diagrammatic Representation of Test No. 12

Apply horizontal and verticsl forces; R 5, at both ends of the besse, |lmuhaneousry.
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APPENDIX A
DETAILED DESIGN REQUIREMENTS
A.1 INTRODUCTION:

A.2 CONTAINER ASSEMBLY:

The following detailed design requirements are intended to supplement the basic design requirements
laid down in 5.3, 5.4, and 5.5. They shall be carefully considered in order to provide serviceable,
economical, and practical air/surface containers.

A.2.1 The container shall be equipped with devices allowing the air to flow in or out for normal pressure
equalization. These devices shall be constructed so as to prevent access to the contents.

A2.2

A2.3

A2.4

A25

A.2.6

A.3 CONTAINER BAS

A3.1

A.3.2

A.3.3

A3.4

The structural awwwmmmwmmmm
environment fronp -54 to +71 °C (-65 to +160 °F).

Material used in
conditions experi
the-road operatig

Container constr
concealed.

In order to meet
of recesses, railin
accumulate.

The top and bott

There shall be ng sharp corners or edges on the base of the container.

The base bottom

The base should
removable and in

The top of the b3

he manufacture of the container shall be capable of withstandingthe er
ns.
Liction shall be free of recesses or voids in which cargo\(or other materig
hgricultural requirements, exterior and interior@urfaces should be as fre
gs, and protuberances, where pests could hide or where soil and other r

bm corner fittings should be readily replaceable.

==

skin shall be enc¢losed by its edge rims.

be structurally~attached to the body by means of a minimum number of
terchangeable fittings.

se should be smooth to allow for easy sliding of the cargo and there sha

ure

vironmental

enced in sea transport, including dock and lighter handling, warehousing, and over-

) could be

b as possible
psidues could

easily

Il be no voids

or crevices whersg

b arconsiderable amount of dirt can accumulate. The construction shall 3

lllow for the

efficient drainage of liquids used for cleaning the unit.


https://saenorm.com/api/?name=0b008f95554b535a99e53d6355e90c32

SAE

AS832F

-44 -

A.3.5 The base structure of the container shall be capable of transferring load to or from the longitudinal

Centerling + =

A.4 DOORS:

A4l

A4.2

A.4.3

A4.4

A.4.5

Dimensions in millimeters

(Dimensions in inches in parentheses)

Zone

________4__( =

l—_———_——-l-—

I
250(10)

members of a carrying vehicle that are assumed to lie within the two 250 mm (10 in) wide zones,
defined (by the broken lines) in Figure Al.

350(14)

£

Zone

FIG

It should be posj
required to open

The door should
the ultimate load

Latches shall be
inadvertently be

It should be poss

or close the doors or latches.

eft open-or become open in flight.

URE A1 - Details of Requirements for Load-Transferring
Areas in Base Structures of Containers

have the minimum rumber of position latches and restraint attachments
(see 5.3) without unlatching or releasing the container contents.

located sothat they cannot damage or be damaged by adjacent units s

ilale to lock (in order to discourage entry) and seal the door so that therg

250'(10)

850(14)

ible for one man to open ang-close the door in no more than 30 s. No tqols should be

that will sustain

hould they

shall be some

visual indication

of tmauthorizedentry:

Hinges shall be made and fitted so that doors cannot be lifted off the hinge pins, once shut. The screws,
bolts, hinge pins, and other fasteners shall be welded to the outer parts of the hinges, unless the closure
system has locking devices, inaccessible from the outside, which, when applied, prevent the doors from
being lifted off the hinge pins.
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A5 CUSTOMS SEALING:

AS5.1

A5.2

A5.3

According to the applicable international conventions (see 3.3), the container design shall provide the
features, laid down in A.5.2 and A.5.3, for customs sealing approval.

The container shall be designed, constructed and equipped in such a manner that:

a. Goods cannot be removed from, or introduced into, the sealed container without leaving obvious
traces of tampering or without breaking the customs seal.

In particular, the

a.

Customs seals can be simply and effectively affixed.

It contains no

concealed space where goods may be hidden.

All space cappble of holding goods are readily accessible for customs inspections;

The constituept parts of the container (sides, floor, doors, roof, frames, etc)) shall be 4
either by means of devices that cannot be removed and replaced froni¢he outside wit
obvious tracep, or by methods that will produce a structure which gannot be modified
leaving obvioyis traces. When the sides, floor, doors, and roof are_ made of various co
these shall mget the same requirements and be of sufficient strength.

Doors and all
shall be fitted

cannot be removed and replaced from the outside without leaving an obvious trace, n

following design features shall be provided:

other closing systems (including venting areas, if provided in accordand
with a device on which a customs seal can be fixed. This device shall b

issembled
hout leaving
without
mponents,

e with 5.3.2)
b such that it
or should it

enable the dopr or fastening to be opened without breaking the customs seal. The latfer shall be

adequately prptected.

Apertures for
the interior of
the outside w

venting and drainage, if provided, shall be provided with a device to pre
the container. This device shall be such that it cannot be removed and
thout leaving an obviQus trace.

ent access to
eplaced from



https://saenorm.com/api/?name=0b008f95554b535a99e53d6355e90c32

SAE

AS832F

- 46 -

APPENDIX B

SECTIONS OF OTHER STANDARDS THAT APPLY TO AIR/SURFACE CONTAINERS

B.1 OVERALL EXTERNAL DIMENSIONS AND TOLERANCES PER ISO 668 - (SEE 4.1 AND 5.3.3):

B.1.1 The nominal container lengths are given in Table B1.

TABLE B1 - Nominal Lengths

Freight Container

Nominal Length

Nominal Length

[y

Designation m ft
1A 121 40t
1B 9 30
1C 6 20
1D 3 10

In certain countries, there are legal limitations to the overall
bngth of vehicle and load.

B.1.2 The external dim

bnsions and tolerances are given in Table B2 (see Figure B1).

TABLE B2 - External Dimensions and Permissible folerances

Length, Length Width, Width, Height Height
Freight Length, L Length, Length, L Width, w Width, w Height, H Hgight, H
Container L Tolerances L L Tolerances w Tolerances W Tolerances H Tolerances H Tolerances
Designation mm mm ft in in mm mm ft in mm in ft in
0 0 0 0 0 0
1A 12192 -10 40 -3/8 2438 5 8 -3/16 2438 -5 8 -3/16
0 0 0 0 0 0
1B 9125 -10 29 11-1/8 -3/8 2438 -5 8 -3/16 2438 -5 8 -3/16
0 0 0 0 0 0
1c 6 058 -6 19 10-1/2 -1/4 2438 -5 8 -3/16 2438 -5 8 -3/16
0 0 0 0 0 0
D 2991 -5 9 9-3/4 -3/16 2438 -5 8 -3/16 2438 -5 8 -3/16
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K 1 = Difference between D snd D7 or between D3 and D, therefore K1=[Dq-Dalor Ky =[D3-D |
K 2 = Diffarence betwsen Dy and Dg, therefore Ko =D - Dgl
L = External length of the container

P = Width between centres of apertures in corner fittings

§ =Length between centres of apertures in corner fittings

W = External width of the containars

/ % Length
Bottom corner fitting,
right-hand

NOTE - Dimensions L, H AND W are measured along the apptopriate edges.

FIGURE B1 - Corner Fittings
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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 Corner fitting locations (center-to-center distances and diagonal tolerances) are given in Figure B1
and Table B3.
TABLE B3 - Dimensions and Tolerances Relating to Corner Fitting Locations
Freight
Containers s(ref)  s(ref) s(ref) p(ref) p(ref)  p(ref) k; max k; max k, max k, max
Designation mm ft in mm ft in mm in mm in
1A 11 965 39 3-7/18 2259 7 4-31/32 19 3/4 10 3/8
1B 8918 29 3-178 2259 7 7=317132 16 578 10 3/8
1C 5853 19 2-7/18 2259 4-31/32 13 1/2 10 3/8
1D 2787 9 1-23/32 2259 4-31/32 10 3/8 10 3/8
NOTE: Attenfion of manufacturers is drawn to the vital importance of accurately maintaining the
reference dimensions of S and P.
The toleranced to be applied S and P are governed by the toleranees shown for the overall length
and width in IS0 668 and ISO 1161.
Symbols for Figure B1 and Table B3:
+0 +0
C1 = Corner fitting measurement 101.5 -1.5 mnmi«(4’-1/16 in)
+0 +0
C2 = Corner fitting measurement 89 -1.5 mm (3 1/2 -1/16 in)
D = Distance|between centers of apertures, or projected reference points therefrom, of diagonally
opposite [corner fittings, resulting in six measurements: D1, D2, D3, D4, D5, and D6
H = Overall height
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B.2 TOP CORNER FITTINGS PER ISO 1161 - (SEE 5.1.2 AND 5.3.3):

B.2.1 Dimensional Requirements - General:

B.2.1.1 The dimensions and tolerances of the corner fittings shall conform to Figures B2 and B3.
Each container shall have two right-hand top corner fittings (on the right as the observer faces either
end of the container) and two left-hand top corner fittings which are mirror images of the right-hand

fittings.

The corner fittings shown in Figures B2 and B3 illustrate right-hand top corner fittings only. For the

left-hand corne

r fittings, the dimensions are simply transposed.

B.2.2 Detailed Dimensional and Manufacturing Requirements:

B.2.2.1

B.2.2.2

B.2.2.3

B.2.2.4

B.2.3 Strength Requirg

The corner fitting
enable themto g

Sharp corners
Where dimens

given a radius

At the junction
should be roun
the flat outer 4

Where a corne

mm (5 7/8 in), the junction of the mandatory horizontalface to the optional inner sidew4

provided with g

If a greater rad

Shall be removed as far as practicable.
ons are not specified for inner and outer edges of apertures, these’‘edgg
Df +0 +0

3 -1.5 mm (I/8 -1/16 in).

bf the 6 mm (1/4 in) outside edge radii with the 14 mng (9/16 in) edge radi
Hed by blending the radiused edges, and removingminimum amounts of
ces and walls.

I fitting has an optional inner sidewall and.issmade to the minimum dime
radius not exceeding 5 mm (7/32 in).

us is required, the 149 mm (5 7/8 in) dimensions shall be increased acc

ments:
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