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Foreword

The American Bureau of Shipping, with the aid of industry, published the first edition of these Rules as a Guide
in 1968. Since that time, the Rules have reflected changes in the industry brought about by development of stan-
dards, international regulations and requests from the intermodal container industry. These changes are evident
by the inclusion of programs for the certification of both corner fittings and container repair facilities in the
fourth edition, published in 1983.

In this fifth edition, the Bureau will again provide industry with an ever broadening scope of services. In re-
sponse to requests, requirements for the newest program, the Certification of Marine Container Chassis, arein-
cluded. Additionally, the International Maritime Organization’s requirements concerning cryogenic tank con-
tainersareincluded in Section 9.

On 21 May 1985, the ABS Speciad Committee on Cargo Containers met and adopted the Rules contained
herein.

On 6 November 1997, the ABS Special Committee on Cargo Containers met and adopted updates/revisions to
the subject Rules. The intent of the proposed changes to the 1987 edition of the ABS “Rules for Certification of
Cargo Containers’ was to bring the existing Rules in line with present design practice. The updated proposals
incorporated primarily the latest changes to | ACS Unified Requirements and 1SO requirements.

The effective date of the Rule changesis 13 May 1998 in line with other 1998 ABS Rules.
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Conditionsof Certification

Section 1

Section 1 Conditions of Certification

1.1 Certification

The Certification process consists of a) the develop-
ment of Rules, Guides, standards and other criteria
for the design and construction of containers, for
materials and equipment, b) the review of design and
survey during and after construction to verify com-
pliance with such Rules, Guides, standards or other
criteria and c) the issuance of certificates when such
compliance has been verified.

The Rules, Guides and standards are developed
by Bureau staff and passed upon by committees
made up of container manufacturers, naval archi-
tects, marine engineers, shipbuilders, engine build
ers, steel makers and by other technical, operating
and scientific personnel associated with the world-
wide maritime and container industry. Theoretica
research and development, established engineering
disciplines, aswell as satisfactory service experience
are utilized in their development and promulgation.
The Bureau and its committees can act only upon
such theoretical and practical considerations in ce-
veloping Rules, Guides and standards.

1.3  Certificatesand Reports

Plan review and surveys during and after construc-
tion are conducted by the Bureau to verify to itself
and its committees that a container isin compliance
with the Rules, Guides, standards or other criteria of
the Bureau and to the satisfaction of the attending
Surveyor. All reports and certificates are issued
solely for the use of the Bureau, its committees, its
clients and other authorized entities.

1.5 Approval of the Prototype
Container

Certification will be based primarily upon the container

mesting the design considerationsin Section 6, the per-

formance testsin Section 7 for al containers, and addi-

tional design considerations and tests in Sections 9 and

10 for tank containers and thermal containers. When a
prototype container meetsthe requirements of the Rules

and has passed the required tests the Prototype Test

Certificate will beissued.

1.7 Certification of Production

Certification of the production units will be based
upon the satisfactory conclusion of container plan
review, prototype approval, the production tests re-
quired by Section 7, the acceptance of the manufac-
turer’s quality control procedures and the survey of
each container. Additional tests are required for tank
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containers and for thermal containers as set forth in
Sections 9 and 10. The production units, when con-
sidered acceptable to the Bureau, will be certified
and a Container Production Certificate issued.

When a container is accepted for general service
a decal, as shown in Figure 1.1, signifying that the
container is in compliance with the Rules, is to be
affixed to the container. When a container is ac-
cepted for special service under 1.17.2, a decd as
shown in Figure 1.2 signifying that the container
meets the requirements for its intended service is to
be affixed to the container.

1.9  Optional Ingpection

When requested by an Owner the Bureau may also
inspect containers in accordance with Owner specifi-
cations in addition to the inspection required by the
Rulesfor certification.

1.11 Representationsasto Certification

Certification is a representation by the Bureau as to
the structural fitness for a particular use or servicein
accordance with its Rules, Guides and standards. The
Rules of the American Bureau of Shipping are not
meant as a substitute for the independent judgment
of professional designers, naval architects and me
rine engineers nor as a substitute for the quality con-
trol procedures of shipbuilders, container manufac-
turers, steel makers, suppliers, manufacturers and
sellers of marine materials, machinery or equipment.
The Bureau, being a technical society can only act
through Surveyors or others who are believed by it to
be skilled and competent.

The Bureau represents solely to the container
manufacturer, container Owner or client of the Bu-
reau that when certifying it will use due diligence in
the development of Rules, Guides and standards and
in using normally applied testing standards, proce-
dures and techniques as called for by the Rules,
Guides, standards and other criteria of the Bureau.
The Bureau further represents to the container manu-
facturer, container Owner or other client of the Bu-
reau that its certificates and reports evidence compli-
ance only with one or more of the Rules, Guides,
standards or other criteria of the Bureau in accor-
dance with the terms of such certificate or report.
Under no circumstances whatsoever are these repre-
sentationsto be deemed to relate to any third party.

1.13 Responsibility and Liability

Nothing contained in any certificate or report isto be
deemed to relieve any designer, builder, Owner,
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Conditionsof Certification

Section 1

manufacturer, seller, supplier, repairer, operator,
other entity or person of any warranty express or
implied. Any certificate or report evidences compli-
ance only with one or more of the Rules, Guides,
standards, or other criteria of the American Bureau
of Shipping and is issued solely for the use of the
Bureau, its committees, its clients, or other author-
ized entities. Nothing contained in any certificate,
report, plan or document review or approval isto be
deemed in any way a representation or statement
beyond those contained in the paragraphs entitled,
“Representations as to Certification.” The validity,
applicability and interpretation of any certificate,
report, plan or document review are governed by the
Rules, Guides, and standards of the American Bu-
reau of Shipping who shall remain the sole judge
thereof.

1.15 Authorization

The Committee of the American Bureau of Shipping
has authorized the Surveyors to the Bureau to carry
out the necessary surveys, when requested to do so
by the owners or builders of cargo containers, to
insure compliance with the following requirements
and to certify compliance.

117 Scope
1.17.1 General Service

These Rules are intended to apply to new cargo
containerswhich are:

Of a permanent character and accordingly strong
enough to remain serviceable for a reasonable
period after repeated use.

Specially designed to facilitate the carriage of goods,
by one or more modes of transport, without in-
termediate reloading.

Fitted with devices permitting their ready handling,
particularly their transfer from one mode of
transport to another.

Containers which do not meet the criteria stated
herein will be specially considered.

1.17.2 Special Service

The Bureau is prepared to consider specia modified
requirements applicable to cargo containers where it
can be shown that the specia requirements are con-
sistent with the intended service conditions. In such
case a prototype is to meet performance tests based
on intended service.
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1.19 ContainersNot Built Under
Surveillance

Individual existing containers, or sample units from
an existing container series, which have not been
built to the requirements of these Rules, but which
are submitted for certification, are to be subjected to
testing in accordance with the requirements of these
Rules. Where found satisfactory, they will be certi-
fied accordingly.

1.21 Approval of Modified Containers

The owner of a container which has been approved
in accordance with the requirements of the CSC and
has been modified in a manner resulting in structural
changesisto notify the Bureau of those changes. The
Bureau may require retesting of the modified con-
tainer as appropriate prior to recertification.

1.23 Loading, Handling, and Securing

These Rules are published on the understanding that
responsibility for securing containers, for control of
stacking loads, and for reasonable handling and
loading, as well as for avoidance of distributions of
weight which are likely to set up abnormally severe
stresses in containers, does not rest upon the Com-
mittee, or the Bureau.

1.25 Governmental and Regulatory
Agency Requirements

When authorized by an Administration signatory to
international conventions, and upon request, the cer-
tification procedure may be extended and containers
surveyed for compliance with the provisions of the
conventions, and certified thereto in the manner pre-
scribed.

The International Convention for Safe Contain-
ers (CSC) is an international agreement to which
ABS is authorized to certify containers. As an assist
to the reader, the convention is reproduced in Ap-

pendix F.

1.27 Disagreement and I nterpretation

Disagreement regarding the interpretation of the
Rules, isto be referred to the Bureau for resolution. In
case of disagreement between the Owners or builders
and the Surveyors to the Bureau regarding the mate-
rial, workmanship, extent of repairs, or application of
these Rules relating to any container certified or pro-
posed to be certified by this Bureau, an appea may be
made in writing to the Committee, who will order a
special survey to be held. Should the opinion of the
Surveyor be confirmed, the expense of this specid

survey isto be paid by the party appealing.
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Section 1

1.29 Effective Date of Rule Change

Changes to these Rules are to become effective six
months from the date on which the Committee -
proves them. However, the Bureau may bring into
forceindividua changes before that date if necessary
or appropriate.

FIGURE 1.1 Emblem—General Service

Thisis a representation of the blue emblem that will
be affixed to each Bureau-approved cargo container
that meets the criteria of these Rules.

Certification of Cargo Containers

FIGURE 1.2 Emblem—Special Service

Thisis a representation of the blue emblem that will
be affixed to each Bureau-approved cargo container
that meetsthe requirements of itsintended service.

ABS®






Design Review

Section 2

Section 2 Design Review

2.1  Application for Certification

The application for the certification of containersis
to include a statement that the containers will be
built in conformance to these Rules; that they will be
manufactured under a quality control program a-
ceptable to the Bureau; that they will be available for
ingpection during manufacture and testing and that
they will be tested in accordance with prescribed
procedures. The application is also to affirm that
changes in design, materials, or fabrication methods
will not be made without written approval.

Each application is to be accompanied by plans
and data of the container to be certified. The plans
are to delineate the arrangements and structural de-
tails of the containers as they are to be built. In addi-
tion to the plans a test agenda is to be submitted
which details the actual load values and identifies the
load medium to be used during the testing of the
prototype.

2.3 New Design Series

For the application of each design series to be certi-
fied, plans and data including at least the following
are to be submitted:

ABS Application form—one copy*

ABS Container data form—one copy*

ABS Data Form Supplement for Thermal Containers
[if applicable]—one copy*

ABS Data Form Supplement for Tank Containers [if
applicable]—one copy*

ABS Materid identification form—four copies*

Following drawings—four copies each:

General arrangement
Sub-assemblies

Detail of components
Markings, including data plates

Prototype test agenda—one copy
Quality control procedures—one-time requirement
for each manufacturing facility.

*To assist clients in providing the information necessary for the
certification of the container the Bureau has printed application
forms, available upon request.
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25 Approved Design Series

For the application of additional units to be certified
to an approved design series, the submittal is to in-
clude at least the following:

ABS Container Data form—one copy*

ABS Data Form Supplement for Thermal Containers
[if applicable]—one copy*

ABS Data Form Supplement for Tank Containers [if
applicable]—one copy*

Marking drawing—if owner has changed—four
copies

2.7  Changes

When changes are being made to an application or to
an approved design series, the submittal isto include
at least the following:

ABS Container Data form—one copy*

ABS Data Form Supplement for Thermal Containers
[if applicable]—one copy*

ABS Data Form Supplement for Tank Containers [if
applicable]—one copy*

ABS Material Identification form—one copy*

Design comparison table

Marking drawing—if owner has changed—four
copies

General assembly, subassembly and detail drawings
as appropriate showing any revision from origi-
nal design—four copies

All changes will be reviewed and if the modifica
tions are deemed significant retesting of those
parts of the container affected by the modifica-
tion may be required.

29 Certification to Other
Requirements

When the application includes a request for certifi-
cation to governmental requirements, international
conventions, or other standards, the submittal is to
include the necessary information required for the
reviews.

ABS®






Materialsand Fabrication

Section 3

Section 3 Materialsand Fabrication

31 Material Standards

Except where specifically approved, al structural
materials are to conform to an established specifica
tion or recognized nationa standard. In the selection
of materials due regard is to be given to established
practices in the country in which the materia is pro-
duced and the purpose for which the materia is in-
tended, the expected service, and the nature of con-
struction of the container.

3.3 Welders

The Surveyor is to be satisfied that the welders are
proficient in the type of work that they are called
upon to do either through requiring any or all of the
tests outlined in the following paragraphs or through
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due consideration of the system, training apprentice-
ship, plant testing, inspection, etc.

3.5  Qualification

The tests, if required for qudification in the various
positions for different materials and thicknesses, are
given in Figures 3.1 through 3.4. Test positions are
flat (F), horizontal (H), vertical (V), and overhead
(OH). Testing in V and OH qualifies the welder for
all positions.

Alternatively, upon the request of the employer,
the welder may be qudified by use of radiography
tests except for gas metal arc welding with the short-
circuit transfer technique, for which the tests shown
in Figures 3.1 through 3.4 are required.

ABS®



Materialsand Fabrication Section 3

FIGURE 3.1 Square GrooveButt Joint

Material: 6.0 mm (¥4in.) Sheet to Casting
Test Position: F H Y OH
Qualifiesfor: F FH FHV FHOH
150 mm
Bin) .
‘-H"'--.'_

Specimen 150 mm

(6 in.}

Specimen: The plateisto be 150 mm (6in.) x 150 mm (6 in.). The weld isto be aminimum of 150 mm (6in.) in
length and is to be welded from one side only. The root gap isto be 2.0 mm (%/e4 in.).

Test: The corner casting is to be secured and the sheet is to be bent 180° towards the corner fitting. The axis of
the bend isto be paralld to the axis of the weld.

Criterion: A weld will be considered satisfactory if:
a.  No cracksare evident after bending.
b. Dueto the severity of thetest, cracks do occur; but the fractured face shows no evidence of defects, and the

throat is equal to or greater than the thickness of the sheet steel. Breaks in the base metal shall not be cause
for weld rejection.

Certification of Cargo Containers 8 ABS®



Materialsand Fabrication Section 3

FIGURE 3.2 T-Joint Fillet Weld

Material: 3.0 (2\, in.) Sheet to Casting
and
6.0 (Z\v in.) Sheet to Casting
Test Position: F H Y OH
Qualifiesfor: F FH FHV FHOH

150 mm

Foecimens. The plates areto be 150 mm (6 in.) x 150 mm (6 in.). The welds are to be a minimum of 150 mm
(6in.) inlength. Thethroat size of thefillet weld isto be equal to the thickness of the thinner material.

Test: The corner fitting isto be secured and the sheet isto be bent back and forth until failure.

Criterion: A weld will be considered satisfactory if the fracture surface shows complete fusion at the faying
surface.

Certification of Cargo Containers 9 ABS®



Materialsand Fabrication Section 3

FIGURE 3.3 Square GrooveButt Joint

Material: 1.2mm (.048in.) to 1.2 mm (.048in.) sheet
Test Position: F H Y OH
Qualifiesfor: F FH FH,V F, H, OH

Fecimen: The plates areto be 150 mm (6in.) x 150 mm (6 in.). The weld isto be aminimum of 150 mm (6in.)
inlength. Theroot gap isto be 1.0 mm (C\nv in.).

Test: One sheet isto be secured and the other is to be bent 180° back towards the held end. The axis of the bend
isto be paralld to the axis of the weld.

Criterion: A weld will be considered satisfactory if:
a.  No cracksare evident after bending.
b. Dueto the severity of thetest, cracks do occur; but the fractured face shows no evidence of defects, and the

throat is equal to or greater than the thickness of the sheet steel. Breaks in the base metal shall not be cause
for weld rejection.

FIGURE 3.4 Lap Joint Fillet Weld

Material: 1.2mm (.048in.) to 1.2 mm (.048 in.) Sheet
and
2.0mm (.080in.) to 4.0 mm (.157 in.) Sheet
Test Position: F H \% OH
Qualifiesfor: F F,H F,H,V F,H,OH
Specimen 150 mm
(6 in.) Test
=

N

|1 /@\\ |

f=———— 200 mm Min. ——-—-{
(8 in.)

Soecimen: Thetop plates are to be 150 mm (6 in.) x 150 mm (6 in.). The bottom plates are to be a minimum of
200 mm (8 in.) x 200 mm (8 in.) The welds are to be a minimum of 150 mm (6 in.) in length. The throat of the
fillet weld isto be equal to the thickness of the thinner material.

Test: A cold chisel isto be wedged between the two sheets until failure.

Criterion: A weld will be considered satisfactory if the fracture surface shows complete fusion at the faying
surface.

Certification of Cargo Containers 10 ABS®



Quality Control

Section 4

Section 4 Quality Control

4.1

The principa manufacturers engaged in the produc-
tion of containers are to submit a quality control
manual which gives in detail those inspections and
controls which are to be followed to assure that the
quality of the production units are comparable to that
of the prototype. The quality control manua is to
contain the information listed in 4.1.1 through 4.1.5.
This manual is to be initially submitted to ABS for
review in order that compliance may be verified with
this section of the Rules. Subsequent to a satisfactory
review by ABS, the manufacturing facility is subject
to an audit by the attending Surveyor to confirm
compliance with the quality control procedures out-
lined in the submitted manual. All changes or revi-
sions to the manua including any quality control
procedures are to be submitted to the Bureau for re-
view.

Quality Control Manual

411 Description of Organization

A description of the manufacturers organization con
sisting of management, purchasing, production, and
quality control functionsis to be shown in the man-
ual. Evidence to support adequate manning levels of
inspection at the various manufacturing stages is to
be provided by the manufacturer.

4.1.1.1 The line of responsibility for the quality
control function is to be independent from the pro-
duction function.

4.1.1.2 The quality control function is to be shown
to be adequately staffed in order to maintain control
of the purchased materia's, manufacturing processes,
testing as applicable, and fina acceptance of the fin-
ished container.

4.1.1.3 Arrangements for introducing approved
design and production changes to ensure that they
are acted upon at the appropriate production stage
are to be addressed in the manufacturer’s manua or
procedures.

4.1.1.4 The manua or proceduresis to address the
manufacturer’s system of performing internal audits
and corrective actions.

4115 It isto be shown in the manua or proce-
dures that compliance with these Rules is evidenced
during the ABS review process and demonstrated to
the attending Surveyor during periodic audits of the
manufacturer.
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412 Material Identification

Methods are to be established and covered in the
manual or procedures to control and identify all ma
terial, including methods for welding electrode iden-
tification. Structural materia identification arrange-
ments such as mill test reports (MTR's), material
purchase orders, etc. areto be sufficient to enable the
MTR to be traceable to the material.

4.1.2.1 Arrangements to ensure that supplies and
services from a sub-supplier meet with the design
requirements are to be addressed in the manua or
procedures.

4.1.2.2 ldentifiable test data for materials and com-
ponents is to be made available for the attending
Surveyor.

4.1.2.3 Arrangements are to be made by the manu-
facturer to demonstrate proper storage of stock mate-
rials and spare parts which is consistent with good
industry practice.

413 Workmanship Quality

Methods are to be established to assure workmanship
of consistently acceptable quality. Jigs or fixtures
suitable for maintaining dimensional accuracy during
repeated use are to be provided at the mainframe
assembly points or locations. The manua or proce-
dures are to address that the jigs or fixtures are peri-
odically verified by the manufacturer’s quality con-
trol function.

414  Control Records

The procedures for maintaining records are to be
adequate to assure the proper identification of mate-
rial and satisfactory checks on workmanship.

4.1.4.1 A system of documentation at the stages of
manufacturing containers is to be covered in the
manufacturer’s manual or procedures. The system
employed isto be demonstrated to the attending Sur-
veyor. This system may be comprised of traveler
forms, inspection checklists or procedures evidenc-
ing inspections being performed at the various stages
of manufacturing.

4.1.4.2 The records of inspection, tests, and results
of examinations and corrections are to be complete
and reliable for each container. The record of in-
spection is to contain the manufacturer’s identifica:
tion numbers, dates of delivery and names and a-
dresses of purchasers.

ABS®
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Section 4

415 Fabrication Quality Control Methods

The weld procedures and inspection techniques en-
ployed in the fabrication of containers are to be to
the satisfaction of the attending Surveyor. Specid
attention is to be given to the methods for proving
the adequacy of the corner fittings, and their attach-
ment to the main structural members. The quality of
corner fittings may be verified by certification in
accordance with Section 14. In any circumstance,
copies of the certified MTR’s for the corner fittings
are to be made available to the attending Surveyor.

4.1.5.1 All stages of the container manufacturing as
shown above together with the final dimensiona
examinations necessary are to be under the responsi-
bility of the quality control function.

4.1.5.2 The rgjection procedure and rejected com-
ponent identification arrangements are to be clearly
defined by the manufacturer.

4.1.5.3 All welding to be performed in the fabrica
tion of the container or its subassemblies is to be
carried out by qualified personnel in the positions for
which they are qualified to weld.

4.2

The manufacturer’s production facilities and quality
control methods are to be available for audit by the
Surveyor during his periodic visits. When, in the
judgment of the Surveyor, unacceptable workman-
ship, faulty material, or inadequate quality control
procedures are evident, certification may be sus-
pended pending corrective action to the Surveyor’s
satisfaction.

Quality Control Surveillance

421  All weld procedure specifications (WPS),
procedure qudification records (PQR), and welder’s
performance qualification records are to be in accor-
dance with recognized standards and are to be re-
viewed to the satisfaction of the attending Surveyor.

422  All nondestructive examinations performed

by the manufacturer are to be accomplished by per-
sonnel qualified to conduct such inspections in a-
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cordance with recognized standards. Where nonde-
structive examinations are performed, it is to be
demonstrated that such testing is properly recorded
by the manufacturer and found to be to the satisfac-
tion of the attending Surveyor.

4.3

Manufacturing and testing facilities for proving pro-
totype and production containers are to be approved
by ABS. The scope of the approval process will in
clude that the following steps be compl eted:

Factory Approval Certificate

431 The manufacturer is to submit a written
application for ABS Factory Approval.

432  The manufacturer is to submit three (3)
copies of their quality control manual and applicable
procedures as listed in these Rules. Supplemental
information in the way of company brochures, pro-
file, description of facilities, equipment, storage,
process flow diagrams, etc. may be provided for ref-
erence purposes.

4321 Areview letter isissued to the manufacturer
describing the evaluation of al eements of the
manufacturer's system governing the control and
quality of the product.

433 An audit of the manufacturer’s facility is
performed after issuance of the ABS review letter to
the manufacturer. This audit is performed by an ABS
Surveyor working in close cooperation with the
manufacturer’s representative, to confirm imple-
mentation of the quality control system.

434  The approva of the manufacturer’s facility
is contingent upon successful completion of the re-
view process in such a manner that there are no out-
standing comments and upon successful completion
of theinitial audit by an attending Surveyor.

435 The vdidity of the Factory Approva Cer-
tificate is subject to the continued maintenance of
conditions under which the approval was granted by
ABS. Periodic audits of the manufacturer are to be
performed on an annual basis.

ABS®
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Section 5

Section 5 Definitions

51 General

The following definitions for symbols and terms are
used throughout these Rules.

53 Maximum Gross Weight (R)*

R or rating is the maximum alowable combined
mass of the container and its cargo to which the
container istested and is expressed in kilograms and
pounds.

55 Design Gross Weight

The design gross weight is the weight rating on
which the structural design of the container is based,
and is to be equal to or greater than the maximum
gross weight.

57 Tare(T)

T or tare is the mass of the empty container, includ-
ing its normal complement of fittings, equipment and
devicesand is expressed in kilograms and pounds.

59 Payload (P)

P or payload is the difference between Rand T and
is expressed in kilograms and pounds.

511 Design Load

The design load is the minimum statically applied
load which the container is to be designed to with-
stand.

5.13 Design Load Factor

The design load factor is a factor which takes into
account, insofar as practicable, the static and dy-
namic loads and other applicable considerations.

5.15 Reference Mass

The reference mass is that mass which is to be multi-
plied by the design load factor to obtain the design
load.

*When Assembly Resolution A.737(18) of the International Con-
vention for Safe Containers (CSC) comes into force the term
“ maximum gross weight” will become “maximum operating gross
mass.” The CSC and Resolution A.737(18) have been reproduced
in Annex D.
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5.17 Floor Load

The floor load is the combined static and dynamic
load imposed on the floor by the cargo and by the
wheels of handling equipment.

5.19 EndLoad

The end load is the combined static and dynamic
load imposed by the cargo on the container walls or
doors, or both, which are perpendicular to the longi-
tudinal axis of the container.

5.21 SidelLoad

The side load is the combined static and dynamic
load imposed by the cargo on the container walls or
doors, or both, which are perpendicular to the trans-
verse axis of the container.

5.23 Roof Load
The roof load is the combined static and dynamic
load imposed on the roof of acontainer.

525 Specified Dimensions

The specified dimensions of the length, width, and
height of a container are the maximum alowable
outside dimensions.

5.27 Prototype

A prototype is a representative unit of a series of
identical containers built under conditions which
duplicate, insofar as is practicable, the conditions
under which al of the containers in the series are to
be fitted.

5.29 Production Units

Production units are identical containers built under
conditions which duplicate, insofar as is practicable,
the conditions under which the prototype was built.

5.31 Corner Fitting

A corner fitting is a fixture consisting of standard
apertures and faces which provide a common inter-
face for handling and securing containers.
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Section 6 Design Considerations

6.1

Construction is to be structuraly sound and when
appropriate, weathertight. All fittings and appurte-
nances are to be within the maximum outside d-
mensions of the container. The main frame, corner
structures, sides, and ends are to have sufficient
structural strength to remain serviceable and with-
stand, without significant permanent deformation,
the static and dynamic loads imposed by lifting the
container by top or bottom corner fittings, the
stacking loads, and the impact and racking loads
encountered in norma service. The floor structure
is to be strong enough to support the payload under
dynamic loading conditions encountered in normal
service and concentrated fork-lift truck axle loads.
The specific design loading requirements are to be
not less than those given in 6.11. The manufacturer
is responsible for designing the container with suf-
ficient strength to withstand the design loads, and is
to include factors of safety allowing for fatigue,
normal wear and tear, manufacturing fabrication
techniques, and material properties.

General Specifications

6.3
6.3.1

Service Conditions
Genera

Containers used in multimoda transport should be
serviceable under normal operation in weather con-
ditions ranging from tropical to arctic zones. Each
transport mode has its own operating load require-
ments which can be expressed as accelerations in
the vertical, transverse or longitudinal direction.

6.3.2 Marine

Containers operating in the marine mode are often
stowed in vertical stacks within the cellsin aship’s
hold. When stowed in this manner, containers will
be restrained at the end frames against longitudina
and transverse movement by the cell structure. The
reactions of the entire stack of containers are taken
through the four bottom corner fittings of the low-
est container. Containers may also be stowed on
deck or in a hold restrained by lashings, deck fit-
tings, or both. Containers are normally stowed with
the longitudinal axis of the container paralel to that
of the ship.

It is assumed that the combined effect of aves-
sel’s motions and gravity results in an equivalent
1.8 times gravity for vertical acceleration, an
equivaent 0.6 times gravity for transverse accel-
eration, and an equivalent 0.4 times gravity for
longitudinal acceleration, acting individualy.
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6.33 Highway

Containers operating in the highway mode are ca-
ried by container chassis which provide support
and restraint through the bottom corner fittings, the
base structure, or through a combination of the two.

It is assumed that the combined effect of ave-
hicle’'s motions resulting from road conditions,
curves, braking, and gravity resultsin an equivalent
1.7 times gravity downward for vertical accelera
tion, an equivaent 0.5 times gravity upward for
vertical acceleration, an equivaent 0.2 times grav-
ity for transverse acceleration, and an equivalent
0.7 times gravity for longitudinal acceleration.
6.34 Rall
Containers operating in the rail mode are carried by
railcarsin two primary systems. container on aflat
car (COFC) in which the container is supported and
restrained through the bottom corner fittings, and
trailer on aflat car (TOFC) in which the container
and its chassis are carried as a single unit on the
railcar.

It is assumed that the combined effect of arail-
car’ smotions resulting from the ride characteristics
of the railcar, switching operations, and gravity
resultsin an equivalent 1.7 times gravity downward
for vertica acceleration, and equivaent 0.3 times
gravity for transverse acceleration, and an equive:
lent 2.0 times gravity for longitudinal acceleration.

6.3.5 Termina Handling

Handling equipment will subject the container to
certain forces that must be considered when cb-
signing a container. The lowering of containers
onto supports produces a dynamic load. It is &
sumed that the combined effect of this dynamic
load and gravity results in an equivalent 2.0 times
gravity downward for vertical acceleration.

6.5
6.5.1

Dimensional Tolerances
Overall Dimensions

The overall dimensions of the container may vary
from the specified dimensions within the tolerances
shown in Figure 6.1. Tolerances for intermediate
specified dimensions may be obtained by interpo-
lation.

6.5.2  Corner Fitting Location Tolerances

The tolerances for the distance between the centers
of apertures of corner fittings for the length, width,
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and height are to be equd to the tolerances of the
overal dimensions of the length, width, and height.

6.5.3 Diagonal Tolerances

The value of diagona tolerances K1 and K2 are not
to exceed those given in Figure 6.1.

6.54 Measurement Criteria

The dimensions and tolerances apply when mess-
ured a a temperature of 20°C (68°F). Measure-
ments taken at temperatures appreciably different
are to be adjusted accordingly.

6.7
6.7.1

Design Features
Corner Design

A container isto have four top and four bottom corner
fittings, oriented to define the corners of a hypotheti-
ca rectangular box. Figure 6.7 illugtrates the recom-
mended dimensions and tolerances of corner fittings.
The dimensions of the corner fittingsin Figure 6.7 are
the same as those specified in International Organiza
tion for Standardization (1SO) Standard 1161 Series 1
freight containers—Corner Fittings—Specifications.
The corner fittings are to meet the strength require-
mentsimposed on the containers by handling methods
described in Section 6, but are to be not less than the
srength requirements specified by 1SO Standard
1161. Although Figure 6.7 illustrates corner fittings as
separate elements of congtruction which must be &-
tached to corner poststo form the corner structures of
a container, the figures and references to “corner fit-
tings’ in the text do not preclude the use of corner
structures having the necessary gpertures as an inte-
gra feature of some other structural member, i.e,
post, rail, or crossmember.

6.7.2 Roof Clearance

The top corner fittings are to protrude a minimum
of 6 mm (¥in.) above the highest point of the roof
or upper structure. The transverse and longitudinal
areas adjacent to the top corner fittings may be de-
signed with reinforcements or “doubler plates’ to
protect the roof from being punctured during top
lifting operations. Such reinforcements may extend
the full width of the container and not more than
750 mm (29v4in.) from each end and may not pro-
trude above the top surface of the corner fitting.

6.7.3 Load Transfer Area

The base structure of a container is to be provided
with aload transfer areain accordance with Figure
6.2, which may be formed by the bottom surfaces
of the crossmembers or corresponding sub-
structure. The plane of the load transfer area shall
be positioned 12.5 mm +5, —=1.5 (Z\x in. + C\zn —
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Z\zn)* above the plane formed by the lower faces
of the bottom corner fittings. Containers fitted with
intermediate transverse members having a spacing
of 1000 mm (39C\, in.) or less, and recessed as
required, comply with this requirement. Except for
the bottom side rails and the bottom corner fittings,
no part of the container is to project below the
plane of load transfer areas. However, the trans-
verse and longitudinal areas adjacent to the bottom
corner fittings may be designed with reinforce-
ments or “doubler plates’ to protect the base from
being damaged during handling and securing q»
erations. Such reinforcements may not extend more
than 470 mm (18% in.) from the side faces of the
bottom corner fittings and not more than 550 mm
(22 in.) from each end of the container with the
bottom surface recessed not less than 5 mm
(C\zn in.) above the bottom surface of the corner
fitting.

The transfer of load between the underside of the
bottom side rails and the carrying vehicle is not
provided for in these Rules. The transfer of load
between side rails, or fork-lift pockets, and han-
dling equipment should only occur when provi-
sions have been made in accordance with 6.9.1 and
6.9.2.

6.9
6.9.1

Optional Design Features
Fork-Lift Pockets

Fork-lift pockets may be provided for handling

containersin the loaded or unloaded condition. The

fork-lift pockets are to meet the dimensiona e-

quirements specified in Figure 6.3 and pass com-

pletely through the base structure of the container

so that lifting devices may be inserted from either

side. Fork-lift pockets are to be provided with a
base strap or equivaent at each end.

6.9.2 Lifting Areas

Lifting areas may be provided for handling con-
tainers in the loaded or unloaded condition by
means of grappler arms or similar devices. The
lifting areas are to meet the location requirements
specified in Figure 6.4.

6.9.3 Gooseneck Tunnels

Tunnels may be provided in containers to accom-
modate chassis goosenecks. The tunnels are to

*Note This is the location of the load transfer area, it is not a
tolerance. To phrase the load transfer requirement another way:
Theload transfer areais to be on a plane located not less than 11
mm (M\zn in.), nor more than 17.5 mm (ZZ\zb in.) above the
plane formed by the lower surfaces of the bottom corner fittings.
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meet the dimensiona requirements specified in
Figure 6.5.

6.94  Cargo Securing Devices

Cargo securing devices may be provided in con-
tainersfor securing cargo.

6.11 Design Loading Specifications
6.11.1 Generd

The design loads on which the requirements of this
section are based take into account, as far as practi-
cable, the dynamic loads likely to be encountered
in container operation. Factors such as characteris-
tics of load application, load repetition, load rever-
sal and container life are to be considered in the
design of the container. Due regard isto be given to
local stresses resulting from attachment devices
used for handling and securing a container.

6.11.2 Corner Structure L oads—Stacking

Type of load
Concentrated compression
Direction of load

Verticaly downward, eccentrically applied,
and equally distributed among the four corner
structures.

Reference mass
R

Design load factor
1.8 x 8; each corner to take one fourth of the
design load.

Basis
The container corner structure is to have suffi-
cient strength to allow containers to be stacked
when transported by vessels. Vertica accel-
erations imposed by vessel motions (pitch and
heave) are to be considered. The maximum
vertical acceleration caused by combined
pitching and heaving, taking into account the
time phasing, may be assumed to be 0.8 g.
When the equivalent dynamic force of 0.8 g is
added to the static force of 1.0 g, the resulting
total force may betaken as 1.8 g. It is assumed
that the containers are stacked 9* high in cell
guides. Normal cell clearance may be assumed
to be 38 mm (1Z2\x in.) in the longitudinal d-
rection and 25 mm (1 in.) in the transverse di-
rection.

*For 10 ft containers the design load factor is 1.8 x 5 for 6
containersin astack.
**For 10 ft containersthe lifting forces are to be applied at an
angle of 60° to the horizontal.
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6.11.3 Lifting Loads

a. Lifting from Top

Type of load
Concentrated tension

Direction of load
Vertically** upward, applied tension at pick-
up points on four top corner fittings.

Reference mass
R

Design load factor
2.0; each corner to take one fourth of the ce-
sign load.

Basis
The container top corner fittings and associ-
ated components are to be capable of sus-
pending the loaded container when lifted by
any of the suitablelifting devices.

b. Lifting from Bottom
Type of load
Concentrated tension
Direction of load
Applied at pick-up points on four bottom cor-
ner fittings, acting parallel to the sides, along a
line drawn from the bottom corner fitting
through a point located above the roof at
midlength at the following angles [to the hori-
zontal]:
30°for 40 ft containers
37°for 30 ft containers
45°for 20 ft containers
60° for 10 ft containers
Reference mass
R
Design load factor
2.0; each corner to take one fourth of the re-
sultant load due to angle based on a vertica
component equal to R/2.
Basis
The container bottom corner fittings and asso-
ciated components are to be capable of sup-
porting the loaded container when lifted by any
of the suitable lifting devices.

c. Lifting from Fork Lift Pockets
Type of load
Concentrated
Direction of load
Vertically upward applied at pick-up area
Reference mass
R
Design load factor
16
Basis
The loaded container is to be capable of being
supported on two horizontal bars each 200 mm
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(8 in.) wide, projecting 1828 mm (72 in.) into
the fork pocket.

d. Lifting from Grappler Arm Positions

Type of load
Concentrated

Direction of load
Vertically upward, applied at four lifting posi-
tions

Reference mass
R

Design load factor
125

Basis
The loaded container is to be capable of being
supported at the four positions where provision
has been made for lifting equipment.

6.11.4 Floor Loads

a. Wheeled Vehicle

Type of load
Concentrated wheeled vehicle load

Direction of load
Vertically downward

Reference mass
5460 kg total (2730 kg per whee!)
12000 Ib. total (6000 Ib. per wheel)

Design load factor
1.0

Basis
The container floor is to be capable of with-
standing concentrated loads imposed by an in-
dustrial truck or other vehicle with a maximum
axle loading of 5460 kg (12000 Ib.). The
minimum wheel width is to be assumed to be
180 mm (7 in.) with an imprint area not greater
than 142 cn? (22 in.%) per wheel. The mini-
mum wheel center to center distance may be
assumed to be 760 mm (30in.).

b. Cargo

Type of load
Concentrated cargo load

Direction of load
Vertically downward

Reference mass
P

Design load factor
20

Basis
The container floor isto be able to withstand a
concentrated cargo load, uniformly distributed
from side to side, over any 3 m (10 ft). The
load is considered to be twice the maximum
cargo mass (2P) of which 22680 kg (50000 Ib.)
isto be uniformly distributed over the mid 3 m
(10 ft) with the balance of the load uniformly
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distributed over the remaining area of the con-
tainer floor.

6.11.5 Floor and Rear Panel Loads

a. Cargo

Type of load
Uniformly distributed

Direction of load
Longitudinally outward

Reference mass
P

Design load factor
04

Basis
Front and rear end panels are to be capable of
withstanding the forces imposed by transport
equipment operations, assuming acceleration
during rail car impact. The front end panel isto
be of sufficient strength to withstand the forces
encountered during emergency brake applica-
tion when the container is transported by
highway vehicles.

b. Racking

Type of load
Concentrated

Direction of load
Transverse, applied at top corners

Design load
150 kN. (33700 Ibf)

Basis
Front and rear end panels are to be capable of
withstanding the racking imposed on the bot-
tom container in a stack when the containers
are carried on deck under conditions affording
limited external racking restraint.

6.11.6 SidePanel Loads

a. Cargo

Type of load
Uniformly distributed

Direction of load
Transversely outward

Reference mass
P

Design load factor
0.6

Basis
Side panels are to be capable of withstanding
forces imposed by vessel motions. Vessd
rolling may be assumed to be isochronous,
simple harmonic type motion. The minimum
period for one complete roll may be assumed
to be 13 seconds. The maximum distance of
the center of gravity of the container from the
vessd’'s roll axis may be assumed to be
13.70m (45 ft).
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b. Racking

Type of load
Concentrated

Direction of load
Longitudinal, applied at top corners

Design load
75KkN. (16850 Ibf)

Basis
Side panels are to be capable of withstanding
the racking imposed on the bottom container in
astack when the containers are carried on deck
under conditions affording limited external
racking restraint.

6.11.7 Lashing

Type of load
Concentrated

Direction of load
Longitudina, transverse and vertical, applied
at corner fittings

Design load
Refer to Figure 6.6

Basis
Top and bottom corner fittings are subject to
externally applied loads transmitted through
that aperture or face of the corner fitting per-
pendicular to the load.

Each corner fitting may be subject to longitudinal,
transverse and vertical forces applied individualy
or simultaneoudy, provided that:

Thelongitudinal and transverse components are not
to exceed the magnitude specified in Figure 6.6,
but in no case, is the resultant to exceed 150 kN
(33700 Ibf).

The longitudinal, transverse and vertical com-
ponents are not to exceed the magnitude specified
in Figure 6.6; but in no case, is the resultant to ex-
ceed 300 kN. (67400 Ibf)

The top and bottom corner fittings are to each, in
conjunction with the container structure, be capable
to withstanding each of these loads when applied to
any end or side aperture of the external faces. The
container is to be capable of withstanding the reac-
tion to each of the loadsillustrated by Figure 6.6.

6.11.8 Roof Load

Type of load
Uniformly distributed applied over an area
600 mm x 300 mm (24 in. x 12 in.) located on
the top of the container.

Direction of load
Vertically downward

Reference mass
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200 kg (4401b)

Design load factor
15

Basis
Container roof structure is to be capable of
supporting two 100 kg (220 Ib) workers on the
container roof.

6.11.9 Base StructurelL oads

Type of load
Concentrated

Direction of load
Longitudinal, applied through bottom apertures
of bottom corner fittings

Reference mass
R

Design load factor
2

Basis
The base structure is to be capable of with-
standing the forces imposed by transport
equipment operations, assuming acceleration
during rail car impact.

6.11.10 Cargo Securing Device L oads (where
provided)

Type of load
Concentrated tension

Direction of load
Applied away from the cargo securing device
inall directions

Referenceloads*
10 kN (2200 Ibf) for an anchor point in the
base structure; 5 kN (1100 Ibf) for a lashing
point in any part of the container other than the
base structure.

Design load factor
15

Basis
Cargo securing devices are to be capable of
withstanding the inertial forces imposed by
cargo in transit.

*The reference loads for platform and platform based contain-
ers: 30 kN (6600 Ibf) for an anchor point and 10 kN (2200 1bf)
for alashing point.
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FIGURE 6.1 Assembled Corner Fittings—Diagonal Tolerances

Overall length, height and width dimensions are measured along the appropriate edges.

Length between centers of apertures in comner fittings
Width between centers of apertures in corner fittings

[ T

-1,5 (427,14 in)
orner fitting measurement 899, mm (3 1/2%¢, . in)
L = External length of the container
W = External width of the container
H = External height of the container

§

P
C, = Comer fitting measurement 101.575 . mm
C,=C

D = Distance between centres of apertures, or projected reference points there from,
of diagonally opposite comer fittings, resulting in six measurements: D;, D,, Dy,

D,, D and Dy

K, = Difference between D, and D, or between D; and D; i.e. K, = |[D, — Dy or

K, = |Dy — D,|
K, = Difference between D, and Dy; i.e. K, = |Dy; — Dy|
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FIGURE 6.1 (continued)

Dimensions and tolerances

10 ft 20 ft
container container
mm min
(ft. in.) (ft, in)
Length 29917%% 60587
(external) 9 f (19 ft
9,251 in.) 10%,'%,4 in.)
s 2787 5853
(9 ft {19 ft
13, in.) 2 in.)
Width 243870 243879
(8 ft (8 ft
013,16 in.) Dtgna in.)
P 2259 2259
(7 ft (7 ft
43]?‘32 il.—L} 43?.32 i“.)
Height 243810 243872
(8 ft (8 ft
D:g,f 16 in.) Urgne in.)
2591*2 259110
(8 ft (8 ft
ﬁfgns in.) ﬁ:g; 16 in.)
2743 27431
(9 ft (9 ft
074,46 in.) 0*9, 6 in.)
289672 289617
(9 ft (9 ft
615,16 in.) 6131 in.)
K,(max) 10 13
(¥ in.) (Y in.)
K;(max) 10 10
(¥ in.) (% in.)

30 ft
container
T

(ft, in)
9124*,
(29 ft
117,135 in.)

8918
(29 ft
3V in)
24382

(8 ft
013,16 in.)

2259
(7 ft

Y, in)

243842
(8 ft
Uignﬁ in.)

2591+9
(8 ft
nguﬁ in)

2743+
(9 ft

ng,, 16 in)

2896+
(9 ft
625,16 in.)

16
(5.”5 in.)

10
(?;"s in.)

40 ft

container
mimn

(ft, in)

121924,

(40 ft
Oi-g,-"s iﬂ.)

11985
(39 ft
37 in)

2438+
(8 ft

013;1& in.)

2259
(7 ft
4314, in.)

243813
(8 ft
01516 in.)

2591+
8 ft
623,16 in.)

2743+
(9 ft
Ui-gfr 16 iﬂ.}'

289617
9 ft
613,16 in.)

19
'ﬁ‘:{ in.)

10
(%5 in.)

Note  Attention of manufacturers is drawn to the vital importance of accurately maintaining the
reference dimensions of 5 and P.
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FIGURE 6.2 Location and Dimensionsfor Load Transfer Areas

Load transfer zones

[T
Zone | [
Central axis — )

Load transfer areas—20 ft containers

=

1700 to 2000 mm
(66134 to T8Y, in.)
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g
=
g
g
7
=]

- 1700 to 2000 mm
(B6YY,; to T8Y, in.)

Minimum requirements = 4 pairs of load transfer areas
(1 pair at each end plus 2 intermediate pairs)

(14 in.)

350 mm

r— 25 mm (1 in.) min
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FIGURE 6.2 (continued)

Load transfer areas—30 ft containers

- i

1700 to 2000 mm 1700 to 2000 mm
(86%4 to 78%, in.) (66154 to 78%, in.)

Minimum requirements: 5 pairs of load transfer areas
(1 pair at each end plus 3 intermediate pairs)

Load transfer areas—40 ft containers

*

| ] |

1700 to 2000 mm 1700 to 2000 mm
(6613, to 78%, in.) (66'%}¢ to 8%, in.)

Minimum requirements: 5 pairs of load transfer areas
(1 pair at each end plus 3 intermediate pairs)

-

Load transfer areas—40 ft containers with gooseneck tunnel

1000 to 2000 min

(393 to 78%, m.)t;_.

3150 to 3500 mm 1700 to 2000 r;'lm
(124Y, to 137%%, in.) (661%,, to 78%, in.)

Minimum requirements: 6 pairs of load transfer areas
(1 pair at each end plus 4 intermediate pairs)
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FIGURE 6.2 (continued)

Minimum Requirements for Load Transfer Areas in Vicinity of Gooseneck Tunnel

End of container >
R
Mo
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FIGURE 6.3 Location and Dimensionsfor Forklift Pockets

BJ’
B
L, L =Y x
| L 1 |
:'[ JLC : ] = : | | ] E
] T T Y
L« e
! I | !
A |
I
Section Y-Y Section X-X _I—
Dimensions and Tolerances
Fork pockets for loaded Fork pockets for unloaded
and unloaded containers containersonly
mm mm
(in) (in.)
A 2050 + 50 —
(8112
B 355 min —
(14 min)
C 115 min —
(4%2min)
A — 900 + 50
(36%2+ 2)
B — 305 min
(12 min)
(04 — 102 min
(4 min)
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FIGURE 6.4 Location and Dimensionsfor Grappler Lifting Areas

Lifting centers
Lifting centers

40 ft

30 ft

20 ft

lifting area 600 mm min
(23%; in.} min

f—

4876 = 6 mm
(192 * 1/4 in.)
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FIGURE 6.5 Location and Dimensionsfor Gooseneck Tunnels

le— Face of front crossmember

View A

Dimensions and Tolerances

Length L 3150 to 3500
mm (124 to 138)
(in.)

D 611
EA )

Width W, 930 max
mm (36% max)
(in.)

% 1029*3
(40%,75"%)

Y, 1070 min
1130 max
(42% min
44Y, max)

VA 25 min
{1 min)

H

eight B, 2%2{);‘3

mm (454,10 ,9)

(in.)

by 35 min

70 max
(1%, min
2%, max)

¢ 12,513
(%23/38)
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FIGURE 6.6 Lashing L oads (Forces)

c, C,
T T,
Ty T,

C, = 100kn (22400 Ibf)
C, = 150kn (33700 Ibf)
T, = 150kn (33700 Ibf)
T, = 150kn (33700 Ibf)
T, = 12R

T, = 100 kn (22400 |bf)
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FIGURE 6.7 Top Corner Fitting—Muillimeters

— S 1 i
20.5 max 110 min | | — po2min { '
= |

g 2

E

n S ' \
EiN -—--G—J—-—r

11.0 min
149.0 min

6.545 x 45°

| Y
Va1

@)

RS
R12.5 max %
b el VI
Section A-A 51.0%13 63.511% R51.0%L5
o
I::.*
124.0415 " ]
¢ 0 o3 2
=
2
R14.5 =15

Notes
1 Solid and broken lines (— and - -) show surfaces and contours which must be physically duplicated in

the fitting.
2 Phantom lines (— - —) show optional walls which may be used to develop a box-shaped fitting.
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FIGURE 6.7 (continued) Top Corner Fitting—Inches

13/1649, 46

—

13/16 max 7/16 min
t

R

13/16 max
7/16 min

118 . Section B-B
Yeth/ 16 x 45 4, 0 3/4 + 1/16

1716

\\r
b

=

¢ <

[

4 |LE
16"
N

F\[NRr
R 1/2 max h__ Ra2+i/1é
Section A-A 2""_"4ta ”ﬁ gy 11 -0
R 1/4%,.4
T/ +1/18 ’T = :E
s RIS
T
'“{"\._J g‘
R 9/16 = 1/16
4ﬂ;"lﬁ
Notes
1 Solid and broken lines (— and - -) show surfaces and contours which must be physically duplicated in

the fitting.
2 Phantom lines (— - —) show optional walls which may be used to develop a box-shaped fitting.
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FIGURE 6.7 (continued) Bottom Corner Fitting—M illimeters

101559,

101.5%9 ¢

R145+ 158
R145+15

8919 5
Il _Lr
63.5+359

(j "..__:::_JJ ¢124t65
R6.5%0,
51*33
R12.5 max '_.‘ R "'AR
| enmpighymsempeted e e e =
=y i FATH ST
n | _=_L__JJ L] o ] l:
R sl a| BV UIRKJ!IIB || ' o
AV . Ll B LI\.'_J‘. &Bﬁ.i H .LJ { 1‘1
YWy, i R O
—i[+6.515 x 45°» R6™] / A R6+2&
=115 \O+nT 51+15 -0
Section A-A & 101529,
164.5 min E
(=]
| Z277 222727 Lo
Y DR B
337
| HHE) B
2| E P =
=2 ol
JZ T .
20.5 max 11.0 min—» tt
20.519 5 A—I L 16 min
Section B-B
Notes
1 Solid and broken lines (— and - -) show surfaces and contours which must be physically duplicated

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

ABS®

Certification of Cargo Containers 31



Design Consider ations Section 6

FIGURE 6.7 (continued) Bottom Corner Fitting—Inches

R9/16+1/16 | 1/

= P47/ F1/16

S-I/Ettl'.-' 18
Lot
N
i -
I
1
224

+1/ 16
275

R 1/2 max

1
3 A’gi—é! 16
1
1
3 ;’éi’o““

V _' _J
R 1!4:*3*"34‘5

-.-'l.fl;tllpflﬁ » 45°

+0

g-v

fle . B
=3
-1/16

R 1/443/64

™
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Section 7 Testing

7.1

Cargo containers for general service* are not to be
inferior to those which have met the prescribed tests
in 7.11 1 through 7.11.16. Tests are primarily static
in nature to provide comparable and repeatable test
data while minimizing the complexity and cost of
test equipment. The prescribed test loads take into
account, insofar as practicable, the combined static
and dynamic loads anticipated in service. As previ-
ously defined in Section 5, R and P are expressed in
units of mass. Some of the following test require-
ments are based upon the inertial gravitationa forces
derived from these values and will be shown as Rg
and Pg. Representative deflection measurements are
to be taken and recorded during the tests.

General

7.3

The prescribed tests are not intended to be restric-
tive. The Bureau is prepared to consider aternative
test procedures provided they can be shown to be not
less effective. Tests not required under these Rules
will be certified upon request. The tests may relate to
particular in-service conditions or be performed us-
ing test loadsin amanner other than prescribed.

Alternatives

7.5

Upon application of the prescribed test load or force
the container is not to exhibit significant permanent
deformation or weakening of the structure, nor is the
container, after removal of any load or force, to be
dimensionaly atered so asto render it unsuitable for
use, or affect its handling, securing or interchange-
ability.

Acceptance Criteria

1.7 Prototype Tests

The prescribed tests, 7.11.1 through 7.11.16 are re-
quired to be performed on a prototype. The tests are
to be witnessed by a Surveyor. The tests need not al
be performed on the same container, nor in the s-
guence listed. However, the tests are not to be per-
formed on more than two representative containers;
the dimensional check is to be done first; and the
weathertightness test is to be performed on the same
container that has undergone the racking tests. The
dimensional check isto be repeated upon completion
of al structural tests. The test loads/forces are to be
applied in amanner that will alow free deflection of
the container under test.

When the result of any test is not satisfactory,
the test is to be repeated on a minimum of two addi-
tional containers to demonstrate satisfactorily the
adequacy of the design.
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79 Production Tests

The prescribed tests 7.11.1 and 7.11.16 are to be
performed on each production unit. If the manufac-
turing operation has sufficient jigs and fixtures to
control dimensions, and the quality control proce-
dures assure their accuracy, the frequency of per-
forming 7.11.1 may be modified.

A pull test is to be performed using a force
equivaent to 2 R4 on each corner post assembly.
However, if the quality control procedures of corner
post and corner fitting assembly are deemed adequate,
the pull test may be performed on one container from
each lot of fifty (50) containers or fraction thereof.
The Surveyor is to witness representative production
tests during periodic visits to the plant of the manu-
facturer. Records of production tests are to be made
available to the Surveyor during the periodic visits.

711 Tests
7.11.1 Dimensional Check

Prior to the start of the following structural tests the
empty container is to be measured to insure compli-
ance with the dimensional specificationsin 6.5. The
dimensional check isto be repeated upon completion
of the structural tests.

7.11.2 Stacking

The container under test is to be placed on four sup-
ports in the same horizontal plane; one under each
bottom corner fitting, with the base structure free to
deflect. It is to be uniformly loaded to 1.8R, except
that tank containers (See Section 9) may be tested in
the tare condition. The container under test is to be
subjected to a vertical stacking force of 848 kN
(190640 Ibf)** on each of the top corner fittings in
such a manner that the planes of application of the
forces and the supports of the container remain hori-
zontal and unchanged during the test. The forces are
to be applied to the four top corner fittings through a
pad of the same plan area as a corner fitting, having
a chamfered aperture of the same size as that of the
bottom face of a bottom corner fitting. The pads used
to apply the force to the container under test must be

*See Section 1.17.1

**Derived from a superimposed mass of 8 containers stacked on
top of one container each rated at 24000 kg (52900 Ib) with an
acceleration of 1.8g. For 10 ft containers the stacking force is
224 kN (50400 Ibf) derived from a superimposed mass of 5 con-
tainers stacked on top of one container each rated at 10160kg
(22400 Ib) with an acceleration of 1.8g.
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of sufficient size and strength to permit full applica
tion of the ram force. The force is to be applied to
the four top corner fittings simultaneously. The -
plication of force is to simulate the base structure of
a superimposed container and the top pads are to be
interconnected in such away as to minimize top pad
rotation or torsional effect. The applied forceisto be
held for not less than five minutes for each position.
This test is to be repeated with four eccentric
applications of force offset in the same direction by
25 mm (1in.) lateraly and 38 mm (1% in.) longitu-
dindly. Theline of force should be maintained at the
centroid of the pads. End frames may be tested indi-
vidually to equivalent loads as described above.

7.11.3 Lifting From TheTop Corner Fittings

The container under test is to be placed on four sup-
ports in the same horizontal plane; one under each
bottom corner fitting, with the base structure free to
deflect. Itisto be uniformly loaded to 2R.

The container is to be lifted verticaly* by its
four top corner fittings in such away that no signifi-
cant acceleration or deceleration forces are applied.
The container is to be suspended for not less than
five minutes, and then lowered to its original posi-
tion.

7.11.4 Lifting From TheBottom Corner
Fittings

The container under test is to be placed on four sup-
ports in the same horizontal plane; one under each
bottom corner fitting, with the base structure free to
deflect. Itisto be uniformly loaded to 2R.

The container isto be lifted vertically by its four
bottom corner fittings in such a way that no signifi-
cant acceleration or deceleration forces are applied.
The lifting forces are to be applied paralel to the
sides such that the lifting slings meet above the roof
at midlength at the following angles [to the horizon-
tal]:

30° for 40 ft containers

37°for 30 ft containers

45°for 20 ft containers

60° for 10 ft containers

The lifting dlings are to be kept 38 mm (1%21in.)
from the side face of the corner fittings. The con-
tainer is to be supported for not less than five min-
utes and then lowered to its original position.

*For 10 ft containers the lifting forces are to be applied at an angle
of 60°to the horizontal.
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7.11.5 Lifting From Fork-lift Pockets—For
L oaded Containers (where provided)

The container under test isto be uniformly loaded to
1.6R. The container is to have two fork tines or
equivalent inserted into the pockets. The load appli-
cation to the pocket surface by the fork tineisto be
uniformly distributed over an area 200 mm (8 in.)
wide by 1828 mm (72 in.) long. The container is to
be lifted to a position clear of al obstructions, sup-
ported in this position for five minutes, and then
lowered to its original position.

7.11.6 Lifting From Fork-lift Pockets—For
Unloaded Containers (where provided)

The container under test isto be uniformly loaded to
0.625R. The container is to have two fork tines or
equivalent inserted into the pockets. The load appli-
cation to the pocket surface by the fork tine is to be
uniformly distributed over an area 200 mm (8 in.)
wide by 1828 mm (72 in.) long. The container is to
be lifted to a position clear of all obstructions, sup-
ported in this position for five minutes, and then
lowered to its original position.

7.11.7 Lifting From Grappler Arm Position
(where provided)

The container under test isto be uniformly loaded to
1.25R. The container is to have four lift shoes or
equivalent placed in contact with the grappler arm
pads or positions. The load application is to be
equaly distributed on four bearing areas of 32 mm
(1% in.) by 254 (10 in.). The container is to be sup-
ported for five minutes and then lowered to its origi-
nal position.

7.11.8 Floor Strength (Concentrated)

The container under test is to be empty and is to be
placed on four supportsin the same horizontal plane;
one under each bottom corner fitting, with the base
structure free to deflect.

A vehicle with a front axle load of 5460 kg
(12000 Ib), 2730 kg (6000 Ib) per whedl, is to be
maneuvered over the entire floor areain alongitudi-
nal direction, making a minimum of nine passes.
One passisto be made along each side with the front
wheels as close to the side walls as practicable.

7.11.9 Restraint

The container under test is to be placed on four sup-
ports in the same horizontal plane; one under each
bottom corner fitting, with the base structure free to
deflect, and is to be uniformly loaded to R. The con-
tainer is to be secured through the bottom apertures
of the bottom corner fittings a one end by twist
locks or equivalent devices.
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A force equal to 2Rg is to be applied longitudi-
nally through the bottom apertures of the bottom
corner fittings at the opposite end of the container by
twist locks or equivalent devices. The force is to be
applied to the container first in compression then in
tension, each application being held for five minutes.
The container is to have both sides tested; if they are
identical only one side need be tested.

7.11.10 End Panel Strength

The container under test is to be positioned in such a
manner that the end panel is free to deflect over its
entire surface. A load or force equal to 0.4Pg isto be
uniformly distributed over the inside surface of the
end panel. The load isto be applied in such a manner
that the effect of the load is being distributed only to
the end panel and not the supporting structure. The
test load isto be held for five minutes, then gradually
removed.

The container is to have both end panels tested;
if they areidentical only one end need be tested.

7.11.11 SidePanel Strength

The container under test is to be positioned in such a
manner that the side panel is free to deflect over its
entire surface. A load or force equal to 0.6 Pg isto be
uniformly distributed over the inside surface of the
side panel. The load is to be applied in such a man-
ner that the effect of the load is being distributed
only to the side panel and not the supporting struc-
ture. The test load isto be held for five minutes, then
gradually removed.

The container is to have both side panels tested;
if they are identica then only one side need be
tested.

7.11.12 Roof Strength

The container under test is to be placed on four sup-
ports in the same horizontal plane; one under each
bottom corner fitting. A load equal to 300 kg
(660 Ib) isto be uniformly distributed over an area of
600 mm x 300 mm (24 in. x 12 in.) located so as to
have the most adverse orientation with respect to the
unsupported area of the roof sheet. The load isto be
kept in place for five minutes then removed.

7.11.13 Transverse Racking

The container under test is to be empty and is to be
placed on four supportsin the same horizontal plane;
one under each bottom corner fitting.

The container is to be restrained against latera
and vertical movement by means of twist locks or
equivalent devices acting through the bottom aper-
tures of the bottom corner fittings. A compression
and then atension force of 150 kN (33,700 Ibf) isto
be applied to each of the two top corner fittings on
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one side of the container. The line of action of the
compression and tension force isto be parallel to the
end and base planes of the container. The compres-
sion forceisto be applied through a pad equal in size
to the side face of the corner fitting with the line of
force at the center of the pad. The pad is to be of
sufficient strength to prevent deformation by the
ram. The tension force is to be applied by a device
whose contact area is to be as large as possible and
applied to the inside surface of the outer wall of the
corner fitting through the center of the side aperture.
The forces are to be gradually applied, held for five
minutes, then gradually removed.

The container isto have both ends tested; if they
are identical, only one end need be tested. When
testing one end frame, lateral and vertical restraint is
to be applied only at the end frame under test.

The diagonals of the end frame to be tested are
to be measured before the application of force and
under full test load. With the container under full test
load the sum of the changes in the length of the two
diagonalsis not to exceed 60 mm (2C\, in.).

7.11.14 Longitudinal Racking

The container under test is to be empty and is to be
placed on four supportsin the same horizontal plane;
one under each bottom corner fitting.

The container is to be restrained against longitu-
dina and vertical movement by means of twist locks
or equivalent devices acting through the bottom go-
ertures of the bottom corner fittings. A compression
and then a tension force of 75 kN (16,850 Ibf) is to
be applied to each of the two top corner fittings on
one end of the container.

The line of action of the compression and ten-
sion forceisto be parald to the side and base planes
of the container. The compression force is to be g-
plied through a pad equal in size to the end face of
the corner fitting with the line of force at the center
of the pad. The pad is to be of sufficient strength to
prevent deformation by the applied ram. The tension
forceisto be applied by a device whose contact area
isto be as large as possible and applied to the inside
surface of the outer wall of the corner fitting through
the center of the end aperture. The forces are to be
gradually applied, held for five minutes and then
gradually removed.

The container is to have both sides tested; if
they areidentical only one side need be tested. When
testing one side frame, longitudinal and vertica re-
straint is to be applied only at the side frame under
test.

The deflection of the top of the container with
respect to the bottom of the container with container
under full test load isnot to exceed 25 mm (1in.).
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7.11.15 Cargo Securing Devices (where
provided)

Cargo securing devices are to be proof tested with a
tensile force equa to 1.5 times the reference load
using a shackle or hook having a maximum diameter
of 10 mm (C\, in.). The reference load* for an a-
chor point securing device installed in the floor or
base structureis not to be less than 10 kN (2200 Ibf).
The reference load* for a lashing point securing de-
vice installed on the interior sides or at ceiling level
is5 kN (1100 Ibf). Theforceisto be applied as indi-
cated below and held for five (5) minutes and re-
leased. Each type of cargo securing device is to be
tested.

L ocation: Direction of forces:

Foor Perpendicularly to the axis of the
container structural members 45° to
the horizontal plane.

Interior sides  45° upwards and downwards

Ceilinglevel  45° downwards

*The reference loads for platform and platform based containers:
30 kN (6600 Ibf) for an anchor point and 10 kN (2200 Ibf) for a
lashing point.
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7.11.16 Weathertightness

The container is to be tested for weathertightness by
applying a stream of water over al exterior surfaces.
The character of the stream of water isto satisfy the
Surveyor that the test is reasonable and effective. An
example of acceptable parameters controlling the test
include: 1 kgf/cnt (15 psi) pressure in conjunction
with the use of a 12.5 mm (Z\x in.) inside diameter
nozzle held at adistance of 1.5 m (5 ft) from the part
under test with a rate of movement over the exterior
of approximately 100 mm (4 in.) per second. Upon
completion of thistest, the container is considered to
be satisfactory if the interior is free from the pene-
tration of water.
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Section 8 Marking

8.1 | dentification and Data

Markings

For minimum identification purposes, each con-
tainer is to be permanently marked by the manu-
facturer with the following information:

Manufacturer’ s name and address
Manufacturer’ s serial number

Month and year of manufacture
American Bureau of Shipping emblem
Maximum gross weight

Tare

Payload

Design type number
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8.3  Additional Markings

Additional markings are to be applied as required
by international conventions, governmental regul a
tions or other requirements. See Appendices A-1
and A-2 for examples of the plates required by the
International Convention for Safe Containers
(CSC)" and the Customs Convention (TIR).

Appendix A-3 is an example of a consolidated data
plate that is an acceptable method of plating the
container and complying with the marking re-
quirements of both the CSC* and the TIR.

*When Assembly Resolution A.737(18) of the International
Convention for Safe Containers comes into force the present
terms on the CSC plate will become maximum operating gross
mass (kg and Ib), allowable stacking load for 1.8g (kg and Ib)
and transverse racking test force (newtons). The CSC and
Resolution A.737(18) have been reproduced in Annex D.
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I nter national Convention For Safe Containers(CSC) Approval Plate

Appendix A-1

Appendix A-1 International Convention
For Safe Containers (CSC)
Approval Plate

g b

O o GO RO -

o

CSC SAFETY APPROVAL

USA/AB-123/98 ... . e N
Date mrianulCtured . . o coovvis s v s mnm i i s s
DA RCRBON: MO v b iris s womon o v w8 T S0 4
Maximum gross weight ........
Allowable stacking weight ............ ... i

For EBg woiiimoyisnpinianiins
Racking test load value .............

______________ 1b

=100 mm

' =200 mm

Country of Approva Reference as given in the
example on line 1. (The country of Approva
should be indicated by means of the distin-
guishing sign used to indicate country of regis
tration of motor vehicles in internationa road
traffic.)

Date (month and year) of manufacture.
Manufacturer’s identification number of the
container or, in the case of existing containers
for which that number is unknown, the number
allotted by the Administration.

Maximum operating gross weight (kg and |b).
Allowable Stacking Weight for 1.8g (kg and Ib).
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K 3

Transverse Racking Test Load Value (kg and Ib).
End wall strength to be indicated on plate only if
end walls are designed to withstand a load of
less than 0.4 times the maximum permissible
payload, i.e. 0.4 P.

Side wall strength to be indicated on plate only
if the side walls are designed to withstand a load
of less or greater than 0.6 times the maximum
permissible payload, i.e. 0.6 P.

First maintenance examination date (month and
year) for new containers and subsequent main-
tenance examination dates (month and year) if
plate used for this purpose.
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Customs Convention on the I nter national Transport of Goods Appendix A-2

Appendix A-2 Customs Convention on the
|nternational Transport of
Goods Under Cover of TIR
Carnets(TIR Convention)
Approval Plate

APPROVED FOR TRANSPORT
UNDER CUSTOMS SEAL

USA/123-AB/98

=100 mm

Manufacturer’s No.
Type ..... SRR of the Container ..........

——

=200 mm
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Appendix A-3

) & I
!.
APPROVED FOR TRANSPORT
UNDER CUSTOMS SEAL
E
E
| USA/123-AB/98 | g
vee [ | MANUFACTURER'S NO| |
OF THE CONTAINER
®\ IR
::NUFACTUHED APPROVED BY OWNED BY
IWAMERICAN BUREAU
OF
SHIPPING
AB/123/98
TIMBER
COMPONENT
TREATMENT
IM/CEL A/87
®; @}
CSC SAFETY APPROVAL PRl an
USA/AB-123/98 BEFORE
DATE MANUFACTURED [ |
IDENTIFICATION NO. [ | E
MAXIMUM GROSS WEIGHT [ KG LB | 2
ALLOWABLE STACK WT. FOR 186 [ KG LB |
RACKING TEST LOAD VALVE [ KG LB |
@ ) ®

200 mm
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Section 9 Tank Containers

9.1

In addition to the requirements of Section 1
through 8 of these Rules, certification of tank con-
tainers is to include compliance with the require-
mentsin this section.

9.3
931

Certification
Tank ContainersBuilt Under Survey

Tank Containers which have been built to the full
requirements of the Rules, to the satisfaction of the
Surveyors to the Bureau, will be certified and dis-
tinguished by the symbol = AB.

9.3.2 Tank ContainersNot Built Under
Survey

Tank containers which have not been built under
Survey to this Bureau, but which are submitted for
certification, will be subjected to a specia condi-
tion survey. Where found satisfactory, they will be
certified and distinguished by the symbol AB.

9.3.3 Certification Application

The application to be submitted in accordance with
Section 2, and is also to include the following:

Application for tank containers CTR AB 214A.*

Data form supplement for tank containers CTR AB
216B.*

Details of fabrication, including welding procedure
specifications and procedures qualification re-
cords (WPS/PQR), and degree/type of non-
destructive testing.

Details of internal/external coils including materi-
als specifications, dimensions and weld details.

Details of al openings, nozzles, covers, and a-
tachment mountings.

Design data including design minimum and maxi-
mum pressures, design temperatures, and
thickness and type of any insulation.

Full design calculations including shell and head
stresses, opening reinforcements, and saddle or
mounting stresses due to tank supports.

Data plate drawings as required.

Details of valves, fittings, heaters, covers, and other
attachments including pressure and tempera
ture ratings and material specifications.

*To assist clients in providing the information necessary for the
certification of the container, the Bureau has printed application
forms, available upon request.
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Required capacity calculations, capacity and pres-
sure settings of pressure relief devices.
9.3.4  Continuanceof Certification

The continuance of certification of tank containers
is conditional upon the requirements for periodic
in-service inspection and testing in 11.3.

9.5

The following definitions for symbols and terms
regarding tank containers are used throughout this
section.

Definitions

951 Tank Container

A tank container is a container for transport of bulk
liquids and gases with a minimum capacity of 450
liters (119 gallons) and which includes two basic
elements, the tank or tanks and the framework.

9.5.2 Compartment

A compartment is any fluid tight section of the tank
formed by the shell, ends, or interna bulkheads.
Baffles, surge plates or other perforated plates do
not form tank compartments within the meaning of
this definition.

9.5.3 Total Capacity

Total capacity is the volume of water at 20°C
(68°F) which will completely fill the tank.

954 Ullage

Ullage is the portion of the “total capacity” of a
tank container not occupied by its liquid commod-
ity, expressed as a percentage of that total capacity.

955 Gas

A gas is a gas or vapor having a vapor pressure
greater than 3 bar absolute (43 psia) a 50°C
(122°F) or as otherwise defined by a competent
authority.

956 Liquid

A liquid is a fluid substance having a vapor pres-
sure not greater than 3 bar absolute (43 psia) at
50°C (122°F).

9.5.7 Hazardous Commodities

Hazardous commodities are those substances clas-
sified as hazardous by a competent authority.
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958 Maximum Allowable Working Pressure

(MAWP)
MAWRP isthe tank design pressure above which the
tank shall not be operated.

959 Test Pressure

Test pressure is the interna gauge pressure at
which the tank is tested. This pressure is measured
at the top of the tank with the container in its nor-
mal operating position.

9.5.10 Competent Authority

The authority or authorities designated as such in
each country or in each specific case by the gov-
ernments concerned for the approva of tank con-
tainers.

9.7
9.7.1

Design Considerations
General Specifications

Congtruction is to be structuraly sound and weath-
ertight. All fittings and appurtenances are to be
within the maximum outside dimensions of the
tank container. The main frame and corner struc-
tures are to have sufficient strength to remain
serviceable and withstand, without significant per-
manent deformation, the static and dynamic loads
imposed by stacking loads, lifting the tank con-
tainer by top and bottom corner fittings and the
impact and racking loads encountered in normal
service. The base structure is to be strong enough
to support the weight of the tank and cargo under
the dynamic loading conditions encountered in
normal service. The specific design loading re-
quirements are not to be less than those given in
6.11 and 9.7.2. The manufacturer is responsible for
designing the tank container with sufficient
strength to withstand the design loads and is to
include factors of safety alowing for fatigue, nor-
mal wear and tear, manufacturing fabrication tech-
niques and material properties.

9.7.2  Tank Specifications

Tanks whose maximum allowable working pres-
sure (MAWP) is 1.03 bar (15 psig) or greater areto
be designed and constructed in accordance with a
recognized pressure vessel code and the require-
ments of 9.7.2 through 9.7.9. Tanks whose MAWP
is less than 1.03 bar (15 psig), intended for the
transport of hazardous cargo, are to be designed
using a recognized pressure vessal code as a guide.
Tanks whose MAWP is less than 1.03 bar
(15 psig), intended for the transport of non-
hazardous cargo, are not required to be designed in
accordance with a recognized pressure vessel code,
but are to be designed in accordance with 9.7.2
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through 9.7.9 and good engineering practice. The
materials used in construction of the tank are to be
suitable for, or adequately protected from, the
commodities intended to be transported. Due re-
gard is to be given to the problems of commaodity
and ambient temperatures, corrosive atmospheres,
the possibility of uncontrolled cargo releasein fire,
etc.

Each tank is to be firmly secured in structural
elements of the framework. The tank is to be capa
ble of being filled and emptied without remova
from the framework and is to be capable of with-
standing the static head pressure produced by up-
ending the tank container while loaded to its
maximum gross weight (R).

In general, tanks and their supports are to be
capable of absorbing the following dynamic loads.
Design load factors for inertial effects, resulting
from motion of the commodity during transport are
to be considered as: 2.0 times gravity longitudinal,
1.0 times gravity transverse and 2.0 times gravity
vertical. All inertial loads may be considered to act
singly, to be evenly distributed and to be applied
through the geometric center of the tank. The above
loadings are not considered to give an increase in
pressure in the vapor space. For design purposes,
an equivaent pressure loading may be used. The
design of the tank is to include consideration of
both commaodity vapor pressure and pressure from
dynamic loads. Where necessary, alowance for
corrosion of the tank shell is to be included when
determining the shell thickness.

Each tank without vacuum relief devicesisto
be designed to withstand an external pressure of at
least 0.42 bar (6 psig). Each tank with vacuum re-
lief devicesisto be designed to withstand an exter-
nal pressure of at least 0.21 bar (3 psig).

9.7.3 Tank Openingsand Fittings

All tank openings except those fitted with pressure
relief devices, are to be provided with closures to
prevent accidental escape of the contents. Tank
openings located below the normal liquid level of
the contents and fitted with a valve capable of be-
ing operated manually are to be provided with at
least one additional means of closure on the outlet
side of the valve. Such additional means of closure
may be a fluid tight cap, bolted blank flange, or
other suitable protection against accidental escape
of the contents.

Tank fittings are to be of a proven design and
attached to the tank in such a manner as to mini-
mize the risk of damage. Protective covers or
housings are to be employed where necessary to
comply with this requirement. A clearance of at
least 25.4 mm (1 in.) is to be provided between
externd fittings and the planes formed by the out-
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side surfaces of the corner fittings. All tank fittings
are to be clearly marked to indicate their appropri-
ate functions. Quick disconnect fittings are not
permitted for tank containers intended for the
transport of hazardous commodities.

9.7.4 Pressureand Vacuum Relief Devices

Pressure relief devices, where provided, are to be
connected to the vapor space of the tank located as
near to the top of the tank and as near to the geo-
metric center of the tank as practicable.

Pressure relief devices are to have sufficient
relieving capacity to provide unrestricted venting
and prevent arise in interna tank pressure in ex-
cess of 1.5 times the MAWP during the complete
engulfment of thetank in fire.

The primary relief device is to be set to func-
tion in arange of no less than 100% and no greater
than 125% of the MAWP.

Spring-loaded pressure relief valves are to
close after discharge at a pressure not less than
90% of the start-to-discharge pressure and remain
closed at al lesser pressures, and are to be cont
structed in a manner to prevent unauthorized al-
justment of the relief setting.

Fusible elements are not to be protected from
direct communication with external heat sources.

Vacuum relief devices, where provided, are to
be designed to provide total containment of the
product and are to be set to open at a nominal ex-
ternal overpressure of not less than 0.21 bar
(3 psig) but not greater than the external pressure
for which the tank is designed.

For hazardous commodities, the pressure and
vacuum relief devices are to comply with the re-
quirements applicable to their intended service.
Each pressure and vacuum relief device is to be
plainly and permanently marked with the pressure
at which it is set to operate.

9.75 Inspection and Maintenance Openings

Tank containers are to be provided with a manway
or other opening to alow for complete internal
inspection. The size of the manway is to be a
minimum of 460 mm (18 in.) in diameter and is to
be determined by the need for men and equipment
to enter the tank to inspect, maintain, or repair its
interior. Adequate provisions are to be made for the
application of sealing devices to al access open-
ings.

9.76  Gauging Devices

Gauging devices, where provided, are to be of sub-
stantial construction. Sight glasses are not permit-
ted.
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9.7.7 Insulation

Insulation, where provided, is to be such that the
insulation will not affect compliance with specified
requirements nor interfere with the proper function
of the tank fittings. Where insulation is provided to
reduce the required venting capacity, it isto remain
effective at all temperatures up to 649°C (1200°F)
and be jacketed with a material having a melting
point of 649°C (1200°F) or greater.

9.7.8 Heatingor Refrigeration

Heating or refrigeration, where provided, is to be
such that it will avoid the development of excessive
temperatures and stresses, and suitable operational
safeguards are to be provided. The design of inter-
nal heating and cooling or external coils will be
reviewed as pressure retaining components. Where
electrical equipment is ingtalled for the above pur-
poses, the design, installation, and functionality
shall be verified as acceptable.

9.7.9 Fork-Lift Pockets

Fork-lift pockets, when provided, are to be for han-
dling the tank container only when empty and are
to be marked accordingly. Fork-lift pockets, when
provided, are to have a center to center dimension
of 2050 mm £50 (81 in. +2) and are otherwise to be
constructed in accordance with 6.9.1 and tested in
accordance with 7.11.6*

9.9
99.1

Construction
Genera

Construction is to be carried out under the surveil-
lance of a Surveyor. The manufacturer is responsi-
ble for the quality of the work. The Surveyor isto
satisfy himself that procedures and workmanship,
as well as the materials used, are in accordance
with the Rule requirements and reviewed plans.

9.9.2 Weder Qualification

The Surveyor is to satisfy himself that all welders
and welding operators to be employed in the con-
struction of tank containers are properly qualified
and are experienced in the work proposed. The
Surveyor is aso to be satisfied as to the employ-
ment of a sufficient number of skilled supervisors
to ensure a thorough supervision and control of all
welding operations. Inspection of welds is to be
carried out to the satisfaction of the Surveyor.

*The IMDG Code, in Part 13.1.18.5, requires fork-lift pockets
of tank container to be capable of being closed off. 1ISO 1496/3,
in section 5.1.9, states that fork-lift pockets shall not be pro-
vided in tank containers.
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9.9.3 Post Weld Heat Treatment

Post weld heat treatment is to be performed as re-
quired by the latest edition of the chosen pressure
vessel design code.

9.94 Radiography

Radiography, if specified, is to be performed in
accordance with the latest edition of the chosen
pressure vessel design cade. All welded jointsto be
radiographed are to be prepared as follows:

The weld ripples or weld surface irregularities, on
both the inside and outside, are to be removed by
any suitable mechanical process to such a degree
that the resulting radiographic contrast due to any
irregularities cannot mask or be confused with the
image of any objectionable defect. Also, the weld
surface is to merge smoothly into the plate surface.
The finished surface of the reinforcement of al
butt-welded joints may be flush with the plate or
may have areasonably uniform crown.

9.95 Passivation

The passivation of stainless steel may be required
by regulation when the tank container is intended
for the carriage of hydrogen peroxide and certain
other reactive commodities. It isthe manufacturer’s
responsibility to passivate the tank container with a
solution that will effectively passivate the internal
surfaces of the tank including the piping, valves,
and any material surface that will come in contact
with the commodity. Records concerning the pass-
vation are to be made available to the attending
Surveyor.

9.11 Testing
9.11.1 Genea

Tank containers presented for testing are to be fully
assembled and ready for intermodal service. All
welding, including shell to bearer supports, isto be
completed prior to testing. All valves and fittings,
with the exception of the pressure relief devices,
are to be fitted to the tank prior to hydrostatic pres-
sure testing. Insulated tanks are to be hydrostati-
caly pressure tested before the insulation is in-
stalled.

The tests outlined in this section are to be car-
ried out in the presence of a Surveyor on the pro-
totype tank container that has successfully com-
pleted the tests required by Section 7 as applicable.
Tests 7.11.1 and 9.11.4 are to be performed in the
presence of a Surveyor on each tank container to be
certified. The required loadings in each test should
be applied in such a manner as to allow free de
flection on the container section under test.
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For those tests that require the tank container
to be loaded to its maximum gross weight or
greater the tank is to be filled, and if necessary, a
supplemental external loading is to be provided
when necessary in order to achieve the specified
test loading. Any supplemental loading is to be
evenly distributed on the tank in such a manner that
the forces are transmitted through the tank sup-
ports.

Alternative test procedures will be accepted if
they are considered by the Bureau to be equivalent.

9.11.2 Longitudinal Inertia

The container under test is to be loaded to R and
positioned with itslongitudinal axis vertica. Itisto
be supported by the downward facing bottom cor-
ner fittings and restrained from horizontal move-
ment through the bottom apertures of the bottom
corner fittings at the upper end of the base struc-
ture. The container isto be held in this position for
five minutes then returned to its original position.
No restraints are to be fixed to the top corner fit-
tings.

9.11.3 Lateral Inertia

The container under test is to be loaded to R and
positioned with its transverse axis vertical. It isto
be supported by the downward facing bottom cor-
ner fittings and restrained from horizontal move-
ment through the bottom apertures of the bottom
corner fittings at the upper side of the base struc-
ture. The container isto be held in this position for
five minutes then returned to its original position.
No restraints are to be fixed to the top corner fit-
tings.

9.11.4 PressureTest

The container under test is to be in an upright posi-
tion on firm ground. This test is to be carried out
after all required prototype testing has been com-
pleted and before any insulation is fitted. The tank,
together with its associated pipework and fittings,
isto be hydrostatically pressure tested to a pressure
not less than 1.5 times the MAWP, but not less
than 1.03 bar (15 psig). Alternate test pressures will
be considered based on tank design and specid
service conditions.

Relief devices, where fitted, are to be rendered
inoperative or removed. All pressure parts are to be
completely filled with water. The pressure is to be
measured at the top of the tank. The pressureisto
be held for ten minutes then released. The tank
shall show no signs of leakage, permanent defor-
mation or other abnormality which would render it
unsuitable for use.
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If traces of atesting liquid cannot be tolerated,
a pneumatic test with a suitable leak detection
method may be performed in lieu of a hydrostatic
test provided the test pressure is not less than 1.25
times the MAWP and provided this test method is
not in conflict with any additional competent
authority reguirements requiring approva as per
9.15*

When internal coils are provided, the coil sys
tem is to be hydrostaticaly tested to 13.8 bar
(200 psig) or 1.5 timesthe rated pressure of the coil
system, which ever is greater.

9.11.5 Walkway Test

The container under test is to be in an upright posi-
tion on firm ground. A load equal to 300 kg
(660 Ib) is to be uniformly distributed over an area
of 600 mm x 300 mm (24 in. x 12 in.) located so as
to have the most adverse orientation with respect to
the unsupported area of the walkway. Theload isto
be kept in place for five minutes then removed.

9.11.6 Ladder Test

The container under test is to be in an upright posi-
tion on firm ground. A load equa to 200 kg
(440 1b) is to be suspended from the center of the
widest rung. The load is to be kept in place for five
minutes then removed.

*Air and gas are hazardous when used as a testing medium,
therefore it is recommended that special precautions are to be
taken when apneumatic test is being performed.
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9.13 Marking

In addition to the marking required by Section 8
each container is to be marked with the following
information:

Test pressure and date, and date of next retest.
Maximum allowable working pressure.

Tota capacity.

* AB or AB (see9.3.10r9.3.2).

9.15 Other Requirements

The Bureau is prepared to review tank containers
for compliance with the International Maritime
Dangerous Goods Code (IMDG Code); the United
States Department of Transportation Hazardous
Materials Regulations; the International Conven-
tion concerning the carriage of dangerous goods by
rail (RID); the European Agreement concerning the
internationa carriage of dangerous goods by road
(ADR); Transport Canada (TC); American Asso-
ciation of Railroads (AAR); or other recognized
standards and regulations.

When areview in accordance with these regu-
lations is requested, the information required to be
submitted in 9.3.3 isto a so include the following:

List of hazardous commaoditiesto be carried

Calculations for pressure boundary and tank sup-
ports based on applicable regulations.

Relief valve venting calculations for al hazardous
commoditiesto be carried.
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Section 10 Thermal Cargo Containers

10.1 General

In addition to the requirements of Sections 1 through
8 of these Rules, athermal container will be certified
to its thermal capabilities and is to comply with the
requirements in 10.3 through 10.11. A thermal con-
tainer has insulated walls, doors, floor and roof,
which retard the transmission of heat between the
inside and the outside of the container. A thermal
container may have its own mechanical refrigeration
system or it may be cooled by an external source.

10.3 Certification

The certification of the thermal capabilities of a con
tainer is to be to the manufacturer’s design internd
temperature rating at a specific ambient temperature
with the heet loss or gain expressed as the overal coef-
ficient of heat transfer in keca/hr (Btu/hr). These Rules
apply to containers with a maximum U factor as given
in the following table based upon an interna tempera:
ture of —18°C (0°F) and an externd temperature of
+38°C (100°F). Containers having greater U factors
will besubject to specia cons deration.

Nominal size of container

20ftx 8ft 30ftx 8ft
10ftx8ft 20ftx8ft6in 30ftx8ft6in
U factor
kcal/hr/C:  12.90 22.37 31.83
Btwhr/F.  28.45 49.31 70.18

40ftx 8ft
30ftx9ft6in  40ftx8ft6in  40ftx9ft6in
34.39 41.30 43.85
75.82 91.05 96.67

The above values correspond to an overall K factor (as defined in 10.9.3a) of 0.344 kcal/hr/nf/C (0.0704

Btu/hr/ft?/F)

10.5 Application

In addition to the plans and data to be submitted for
review as required by Section 2, the following plans
and data are also to be submitted as appropriate:

Full particulars of the arrangement, nature, and con-
struction of the insulation including density, K
factor, specific heat, and its protection from
damage.

Details of the design heat load such as, design over-
al K factor, mean surface area, estimated air
leakage, design internal temperature, design am-
bient temperature and total design heat load to
be absorbed by the cooling unit.

The rating of the cooling unit in kcal/hr (Btu/hr) at
specific internal and ambient temperatures.

The standard to which the cooling unit israted.

The standards to which the refrigerant system of the
cooling unit is constructed.

The manufacturer and model of the cooling unit.

10.7 Design Considerations
10.7.1 Cooling Unit

The container cooling unit is to be capable of main-
taining the design interna temperature with the
cooling unit cycling 80% on and 20% off during a
24-hour period at the design ambient air temperature.
If the unit is electrically driven, the lowest variation
of voltage and the lowest frequency expected in tran-
sit is to be used in determining the required cooling
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capability and the adequacy of the air circulating
fans. The effect of radiant heat is to be considered
when containers are designed to be carried on the
open deck. The operation of the cooling unit is to be
controlled by at least one suitably located tempera
ture sensing device.

10.7.2 Insulation

Theinsulation of the wall, floors, and roof of the con-
tainer is to be complete and ingtaled in an effective
manner. Insulation exposed to damage when loading
or unloading the container isto be suitably protected.

10.7.3 Heating Arrangements

Where it is expected that ambient air temperatures
will be encountered which will be lower than the
temperature a which the container cargo is to be
carried, arrangements for heating the container b-
gether with suitable controls are to be provided.

10.7.4 Refrigerants

The selection and use of refrigerants is to be in ac-
cordance with the Handbook for the Montreal Proto-
col On SQubstances That Deplete The Ozone Layer,
second edition, October 1991.

10.7.5 CryogenicFluids

Containers using cryogenic fluids that have an oper-
ating temperature below minus 73°C (minus 100°F)
as the cooling medium will be subject to specia con-
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sideration and details of the cooling arrangements
areto be submitted for review.

10.7.6 Openingsand Drains

All openings are to be weathertight except that ven-

tilators, necessary for the preservation of cargoes, are
to be designed to prevent the entrance of water due
to rainstorms and sea water spray. Openings pro-
vided for drainage are to have a minimum interna

diameter of a suitable size. Each drain is to be capa-
ble of being closed from the outside of the container
or be fitted with arrangements which will automati-
cally prevent the entrance of water into the container.
Openings and drains are aso to be designed to keep
the entrance of outside air to a minimum unless such
air leakage is designed as part of the ventilation sys-
tem. Customs regul ations require screens on drains.

10.7.7 Temperature Measuring Devices

Each container is to be fitted with at least one indi-
cating thermometer capable of withstanding over the
road shock and shipboard vibration. They are to be
of atype not affected by weather conditions or sea
water spray. In addition, when only one temperature
indicator isinstalled, the container isto be fitted with
an arrangement for checking the temperature with a
test thermometer.

10.9 Testing
109.1 Genera

Thetests outlined in this section are to be carried out
in the presence of a Surveyor on the prototype ther-
mal container that has successfully completed the
testsrequired by Section 7.

Test 10.9.3 is to be performed on one additional
container, from each lot of 100 or fewer containers
of the same order. The Surveyor isto review the re-
sults of this test during periodic visits to the plant of
the manufacturer.

Test 7.11.1, 7.11.16, 10.9.2, and 10.9.5 are to be
performed on each production unit. Alternatives to
10.9.2 will be considered upon request. The Sur-
veyor is to witness representative production tests
during periodic visits to the plant of the manufac-
turer. The manufacturer is to keep such records as
necessary to satisfy the Surveyor that the production
testing has been performed. The records are to be
made available to the Surveyor during periodic visits
to the plant of the manufacturer.

The Bureau is prepared, in cases where a con-
tainer has been certified according to Section 10 and
the refrigeration machinery has been certified to the
requirements of Section 13 of these Rules, to accept
additional containers of the same design series hav-
ing machinery of identical capacity also certified to
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the requirements of Section 13 without repeating the
thermal prototype tests required by this section.

10.9.2 Air Leakage Test

An air leakage test is to be conducted on the proto-
type to determine the rate of air leakage. Theinterna
and ambient temperatures are to be within the range
of 15°C to 25°C (59°F to 77°F) and are to be stabi-
lized within 3°C (5.4°F) of each other. An air flow
metering device and manometer are to be connected
to the container with the manometer not part of the
air delivery system. The flow measuring device isto
be accurate to +3% of the measured air flow rate
with the manometer accurate to +5%. The air flow to
maintain the pressure, once steady state conditions
have been achieved, is to be recorded. The air lesk-
age rate is to be determined while retaining an inter-
nal air pressure of 250 Pa+10 Pa[25.4 mm +1 mm)]
water gauge while achieving steady state, and the
rateis not to exceed 10nt/h. The air pressure isto be
released before opening the container doors.

10.9.3 Heat Leakage Test

The heat leakage test is to establish the heat leakage
for prototype and that the overall coefficient of heat
transfer of the prototype is not greater than the
manufacturer’s design rating. This test is to be per-
formed on the prototype after completion of the air
leak test specified in 10.9.2.

aElectric Heating Method Where the test room is
equipped with air conditioning to stabilize the tem-
perature external to the container, the quantity of
heat necessary to maintain a steady temperature in-
side the container may be measured with a watt hour
meter having an accuracy of 2% of quantity meas-
ured. The air inside the container is to circulate over
the electric space heaters, and temperature measuring
devices are to be installed to determine that the heat
is evenly distributed and to ensure that the required
temperatures are maintained. The internal and exter-
nal temperature measuring devices are to be located
100 mm (4 in.) from any wall, floor, or roof, as per
Figure 10.1. Temperature measuring devices are to
be accurate to £0.5°C (1°F). The air outside the con-
tainer isto circulate over the external surfaces of the
container at a velocity of not greater than 2 m/s in
the vicinity of the temperature measuring devices.
All temperature measuring devices are to be pro-
tected againgt radiation. This test is to be performed
for aperiod of not less than eight hours with the fol-
lowing steady-state conditions satisfied:

The test is to be performed with a mean wall tem-
perature between 20°C and 32°C (68°F and
90°F) and a temperature difference between in-
side and outside not less than 20°C (36°F).
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Maximum difference between the warmest and coldest
indgde pointsat any onetimeisto be 3°C (5.4°F).

Maximum difference between warmest and coldest
outside points at any one time is to be 3°C
(5.4°F).

Maximum difference between any two average in-
side air temperaturesg; at different timesisto be
1.5°C (2.7°F).

Maximum difference between any two average out-
side air temperatures g, at different times is to
be 1.5°C (2.7°F).

Maximum percentage between the lowest and the
highest power dissipation Watt (Btu/hr) values
isnot to exceed 3% of the lowest figure.

All readings are to be recorded at intervals of not
more than 30 minutes with at least 17 sets of
readings taken during maintenance of the
steady-state conditions.

In no case is the temperature inside the container to
exceed that permissible for the type of insulation
being used.

Heat Leakage Calculation: The overal heat lesk-
age is to be expressed by the total heat transfer rate
U in kcal/hr/C (Btu/hr/F), as obtained from the fol-
lowing eguation using at least 17 sets of readings
taken during steady-state conditions:

U = [Q/(qe—aqi)]

Q = power dissipated by the operation of in-
terna heaters and fans, kcal/hr (Btu/hr)

Je = averageoutsideair temperature, degrees
C(F

i = averageinside air temperature, degrees C
(F)

g = meanwall temperature= (g + q;)/2

The value of U is to be corrected to the standard
mean wall temperature of 20°C using a method re-
lating U to the mean wall temperature.

The coefficient of heat transfer, K in kcal/hr/nf/C
(Btu/hr/fE/F), is such that K = U/Swhere

S = mean surface area of the container in nf (ft?),
which is the geometric mean of the inside surface
area S, and the outside surface area S, as obtained
from the following equation.

S=4SSe
If any areas are corrugated, the projected area is to
be used. All temperature measuring instruments

placed inside and outside the container are to be
protected against radiation.
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b Alternate Heat Sink Method The rate of heat
transfer in kcal/hr (Btu/hr) into the container isto be
determined by the heat sink principle with test con-
ditions of minus 18°C (0°F) inside the container and
38°C (100°F) and 50% relative humidity in a test
room. A brine is circulated through cooling coils
inside the container and also through a brine heater
located outside the container. Since the brine flow
rate is the same in all parts of the circuit, the heat
gain of the container can be calculated from the
measured quantity of heat which has been added to
the brine heater as electrical energy. This figure is
found by multiplying the heat added to the brine
heater by the ratio of the risein brine temperature in
the container to rise in temperature of the brine
heater, and subtracting from this quantity the heat
introduced into the container by auxiliary equipment
such as blowers, fans, and space heaters.

Rate of heat transfer = (DT,H,/DT,) —H,

DT, = temperatureriseof thebrineintheair cool-
ing coil inside the container in degrees C (F)

T, = temperature rise of the brine from inlet to
outlet of the comparison brine heater in de-
greesC (F)

H; = the sum of dl of the items of auxiliary heat
added to the container interior for the pur-
pose of the test, such as fans and blowers,
controlling heat in kecal/hr (Btu/hr)

H, = heat absorbed in the comparison brine heater
in kea/hr (Btu/hr)

c Alternative Cryogenic Fluid Method  Alter-
natively, the rate of heat transfer may be determined
by the use of a cryogenic fluid with test conditions of
minus 18°C (0°F) inside the container and 38°C
(100°F) in atest room. No humidity control is used.
The container cooling unit is operated until the inter-
nal temperature has been lowered to the required
temperature. After the container has been precooled
a liquid cryogenic unit, such as a nitrogen unit, is
operated to provide the refrigerator function. The test
is conducted for a period of 4 hours and the loss of
cryogenic fluid is measured by weighing the unit at
30 minute intervals, and the refrigeration effect to
maintain a steady state condition is calculated with
the results given in kcal/hr (Btu/hr).

10.9.4 Performance Test

The container is to be placed in a room with the a~-
erage temperature outside the container maintained
within +1.5°C (2.7°F) of the design ambient tem-
perature. Temperature measuring devices are to be
located 100 mm (4 in.) from any wall, floor, or roof,
as per Figure 10.1 and are to be protected from ra-
diation. The container is to be cooled down to its
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design temperature using its own cooling unit. The
average interior temperature is to be maintained to be
within £1.5°C (2.7°F) of the design temperature for
eight hours. After this period, a heater having a ca
pacity of at least 25% of the total heat leakage rate
determined from the previous hesat leakage test, isto
be positioned inside the container and turned on.
Temperatures are to be recorded at intervals of not
more than 30 minutes. The cooling unit is to main-
tain the average interior temperature within £1.5°C
(2.7°F) of the design temperature for a period of at
least four hours.

10.9.5 Operational Tests

The machinery or equipment providing the refrig-
eration function is to be operated on each container
in order to check that the machinery, controls, air
circulating fans and associated equipment are oper-
ating satisfactorily. The refrigeration machinery
manufacturer’s commissioning tests conducted on
the cooling unit would a so satisfy this requirement.

10.11 Marking

In addition to the markings given in Section 8 of
these Rules, the cooling unit is to be marked in ac-
cordance with 13.7 and the container is to be marked
asfollows:

Design Rating of the Cooling Unit in kcal/hr or
Btu/hr at

°C( °F) ambient temperature and

°C( °F) interna temperature
Design Rating of the Container in kcal/hr or Btu/hr
a

oc(
oc(
with aU factor of

°F) ambient temperature and
°F) interna temperature
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10.13 Other Requirements

The Bureau is also prepared to certify thermal con-
tainers in accordance with the testing requirements
of the Agreement on the International Carriage of
Perishable Foodstuffs and on the Special Equipment
to be used for Such Carriage (ATP). The certification
to the testing requirements of the ATP will be con-
sidered sufficient to comply with the requirements of
this section.

ABS is authorized to witness the air circulation and

ventilation tests so that the applicable containers may
be registered with ATO-DLO to carry flower bulbs.
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FIGURE 10.1 Schematic of L ocations of Temperature Probes
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Section 11 Container Surveys

11.1 General

This section describes the periodic surveys for the
continuance of certification for tank containers,
regulatory surveys and miscellaneous surveys related
toin-service conditions of all containers.

11.3 Periodic Surveysfor the
Continuance of Certification
of Tank Containers

11.3.1 General

Each tank container that has been certified to these
Rules is to be surveyed for continuance of certifica
tion. The continuance of certification of a tank con-
tainer is conditional upon the Rule requirements for
periodical surveysbeing duly carried out.

11.3.2 Preparation

It isthe responsibility of the owner to insure that any
tank to be internally inspected is clean of al cargo
residue, is gas or fume free, and contains an atmos-
phere capable of supporting life.

Insulated or shielded tank containers are to have
the insulation or shielding removed to the extent
deemed necessary by the attending Surveyor to com-
plete the inspection in accordance with 11.3.6. The
markings and all approval plate data are to be legible
and are to be verified by the attending Surveyor.

11.3.3 Inspection and Testing

Each tank container is to be inspected in accordance
with 11.3.4, 11.3.5, and 11.3.6 at intervals not ex-
ceeding two and one-half years. Each tank container
is to be inspected and tested in accordance with
11.34, 11.35, 11.3.6, and 11.3.7 at intervals not
exceeding five years.

11.3.4 Inspection of Frame

The frame and its attachment to the corner fittings
are to be inspected for weld defects, deformation, or
other abnormalities which may render the container
unfit for service.

11.3.5 Pressure Relief Devices

Pressure relief devices, where fitted, are to be in-
spected for corrosion, defects, deformation, and
leakage. Spring loaded pressure relief valves are to
be removed and tested to the set pressure marked on
the valve. Rupture discs, or fusible plugs, where fit-
ted, are to be removed and inspected for corrosion,
cracking, or any other abnormality which may render
them unfit for service.
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11.3.6 Inspection of the Tank Container

The tank container is to be inspected for excessive
corrosion, leakage, deformation, dents, defects in
welds, or any other condition which may indicate a
weakness in the tank. The piping, vaves, and gaskets
are to be inspected for conditions that may render the
tank unfit for service.

11.3.7 PressureTest

When required by 11.3.3 each tank or pressure vessel
upon completion of the above inspections is to be
tested in accordance with 9.11.4.

11.3.8 Acceptance

When the tank container is found or placed in satis-
factory condition and tested to the satisfaction of the
attending Surveyor, the data plate is to be stamped
and the date of inspection, Surveyor’s initias, the
symbol AB and a Tank Container Periodic Inspec-
tion Report issued.

11.5 Regulatory Surveys
11.5.1 Safety Surveys

When requested by an owner, a container survey will
be carried out for compliance to the examination
requirements of the International Convention for
Safe Containers (CSC).

11.5.2 Tank Container Surveys

When requested by an owner, a tank container sur-
vey will be carried out for compliance to the periodic
inspection and testing requirements of the United
States Department of Transportation Specifications
for IM portable tanks; the International Maritime
Dangerous Goods Code (IMDG Code); the Interna
tional Convention concerning the carriage of goods
by rail (CIM), Annex 1, International Regulations
concerning the carriage of dangerous goods by rail
(RID); and the European Agreement concerning the
international carriage of dangerous goods by road
(ADR). The tank container survey will include inter-
nal inspection and testing where required.

11.5.3 Thermal Container Survey

When requested by an owner, a thermal container
that has been certified to the requirements of the
Agreement on the International Carriage of Perish-
able Foodstuffs and on the Special Equipment to be
used for Such Carriage (ATP), will be surveyed for
continued compliance.
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11.7 Miscellaneous Surveys
11.7.1 Condition and Repair Surveys

When requested by an owner, a survey will be car-
ried out stating the condition of a container and the
recommended repairs.

11.7.2 Thermal Container Loading Surveys

When requested by an owner, a container survey will
be carried out on thermal containers prior to loading
cargo. The survey will be a general survey and will
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include the operation of the refrigeration machinery,
if fitted.

11.7.3 Tank Container Cleanliness Surveys

When requested by an owner atank container clean-
liness survey will be carried out to determine that the
tank is clean and dry. A visud interna and externd
examination is to be conducted to determine that the
tank shell, fittings, and valves are free from pitting,
corrosion, contamination, discoloration, water, or
other conditions to the extent specified by the owner.
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Section 12 Certification of Container Repair

Facilities
12.1 General

This section describes the procedures whereby con-
tainer repair facilities may be certified. Certification
is a process by which a repair facility is assessed in
regard to its ability to control and maintain the qual -
ity of repairs and is not intended to enforce any par-
ticular standard.

12.1.1 Applicability

The following provisions are applicable to repair or
refurbishment shops considered permanent by virtue
of facilities and that are engaged in the repair of gen
eral cargo containers. ABS Rules do not cover the
certification of tank container repair facilities.

12.3 Approval of Repair Facilities
12.3.1 Application

An applicant desiring approval is to submit an appli-
cation* that is to include an outline of its organiza-
tion, personnel qualifications, plant capacity, types
of containers repaired, material control, equipment,
and control procedures.

12.3.2 Verification

The repair facility is to be audited by a Surveyor of
the Bureau to verify the submitted data and ascertain
the suitability of the facility for approva in accor-
dance with these Rules and the Program for the Cer-
tification of Container Repair Facilities.

12.3.3 Approva

When found satisfactory, a certificate of approva
will be issued to the repair facility as a plant capable
of carrying out repairs in accordance with an -
proved practice. The approval of the plant isvalid for
oneyear.

12.3.4 Periodic Visits

Access to the plant isto be permitted to the Surveyor
at any reasonable time in order that periodic surveys
may be made as considered necessary.

*To assist clients in providing the information, printed forms are
available upon request.
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12.3.5 Withdrawal of Approval

Facilities found not to be maintaining compliance
with conditions under which approva was granted
will be advised of the circumstances, and approva
will be withdrawn unless immediate corrections are
made.

125 Repair Procedures
1251 Genera

All containers are to be examined internaly and ex-
ternally for the general condition of structure, welds,
fasteners, panels, flooring, door gaskets, and closing
devices. It is the responsibility of the repair facility
to bring to the attention of the container owner any
condition that may affect the service of the container.

125.2 Specifications

Repairs are to be completed in a manner consistent
with the container manufacturers specifications,
owners specifications or approved repair manuals.

12.5.3 Materials

All materials used for repairs are to duplicate or be
equivaent to original construction. Hardness checks
or other test means are to be used as necessary to
identify material quality.

1254 Wseding

All welding is to be carried out using filler meta
compatible with the base metal. All welding to car-
bon steel corner castings is to be done with low hy-
drogen electrodes unless specially approved other-
wise.

All welders employed in the repair of general
cargo containers are to be qualified for the work
which they are called upon to perform. This qualifi-
cation may be either through reviewing the quality of
workmanship, consideration of the system of em-
ployment, training, apprenticeship, or requiring the
welder to be tested. If testing is deemed necessary it
isto bein accordance with the tests shown in Figures
3.1 through 3.4.

12.5.5 Records

Records of al repaired containers are the responsi-
bility of the repair facility and are to be maintained
for aminimum period of two years.
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12.7 Testing
12.7.1 Structural

When testing is conducted, the procedure isto be not
less effective for any particular test than that de-
scribed in Section 7.

12.7.2 Weathertightness

Weathertightness testing using water, light, or smoke
is to be carried out on al units repaired under these
provisions except for those repairs where weather-
tightnessis not applicable.
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12.7.3 Dimensional

Dimensiona checks are to be performed upon con-
tainers which have had maor structural repairs to
main frame members.

129 Special Containers

The repairs and surveysto thermal containers may be
subject to national or internationa regulations and
may be subject to verification on behalf of or by a

regulatory agency.

ABS®



Certification of Container Refrigeration Machinery

Section 13

Section 13 Certification of Container
Refrigeration Machinery

13.1 General

The certification of container refrigeration machin-
ery (CRM) will be to a rating in kcal/hr (Btu/hr)
specified by the manufacturer and based upon the
submission and review of plans, data, the satisfactory
completion of prototype tests, and quality control
surveillance during construction. When a container
refrigeration machinery unit is accepted for certifi-
cation, a deca is shown in Figure 13.1 signifying
that the unit is in compliance with the Rulesis to be
affixed to the unit.

The result of the capacity test of the prototypeis
not to be less than the design rating. The net refriger-
ating capacity of any production unit, when tested, is
not to be less than 95% of the design rating.

When the prototype or a representative unit fails
one of the tests required in 13.9, that test which it
failed must be repeated to the satisfaction of the Sur-

veyor.

13.1.1 Certification by Design Series

When a series of identical units is to be certified,
certification is to be on the basis of a single proto-
type tested in accordance with 13.9.1 through 13.9.5
and production tests of each unit in accordance with
13.9.4 and 13.9.6. The manufacturer is to attest to
construction, testing, material quality, and workman-
ship. Endorsement for quality control is to be made
by the attending Surveyor.

13.1.2 Certification by Quality Assurance

Upon application from a manufacturer, consideration
will be given to the certification of units in accor-
dance with the Bureau's Quality Assurance Program
for CRM.

13.1.3 Certification of Existing Units

Existing CRM units which have not been built under
survey to this Bureau will be subject to special con-
sideration. When a series of identical existing unitsis
to be certified, certification isto be on the basis of a
single representative unit tested in accordance with
13.9.1 through 13.9.5 and tests of each unit in accor-
dance with 13.9.4 and 13.9.6. Where found satisfac-
tory, they will be certified accordingly.
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13.3 Certification Application

The application isto be submitted in triplicate and is
to include the following, as applicable:

Completed application form

Material specifications, including welding or brazing
details, for al refrigerant retaining parts

General arrangement and flow diagram

Genera arrangement of compressor and data sheet

Piping and valve details

Condenser details

Evaporator details

Receiver details

Electrical load analysisfor al design conditions

Electrical one line diagram including size and type of
cables

Motor and generator specification sheets or name-
plate data

Details and arrangements of electrical control and
monitoring devices

Prime mover specification sheet with the general
arrangements showing the fuel storage and
starting details

Quiality control document in accordance with 13.11

13,5 Design Review

Plans are to be submitted for review of each con-
tainer refrigeration machinery type to be certified.
Prior to the actual commencement of the testing of
the prototype unit, the Surveyor is to have on hand
plans which delineate the arrangements and details
of the prototype as built. When modifications are
made to a previoudly tested design, revised plans are
to be submitted to determine if additional prototype
testing will be required.

13.7 General Design Considerations
13.7.1 Dynamic Stress

The refrigeration units are to be designed to operate
under the following conditions:

A dynamic load of 2g in the longitudinal, transverse,
and vertically downward directions and 0.5g in
the vertically upward direction.

A 22.5 degree momentary inclination in any direc-
tion or a 15 degree permanent inclination in any
direction.
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13.7.2 Exposed Surfaces

All exposed surfaces of the units are to be suitable
for the marine environment.

13.7.3 Construction Standards

Electricad components, pressure vessels, piping,
valves, and fittings are to be designed, constructed,
and tested in accordance with recognized standards
acceptable to the Bureau.

13.7.4 DesignPressure

The design pressure for al parts of the system con-
taining refrigerant under pressure is not to be less
than indicated below.

Refrigerant Design pressure
No. kg/ct” (psig)
11 15 (21)
12 12.0 (169)
21 3.3 (46)
22 19.6 (278)
113 11 (15)
114 3.8 (53)
500 14.3 (203)
502 21.2 (302

13.7.5 Pressure Rédlief Device

The refrigeration system isto be protected by a pres-
sure relief device. The device is to be located in the
high pressure side of the system and isto operate at a
pressure not less than 1.0, nor more than 1.5 multi-
plied by the design pressure. Fusible plugs will be
specialy considered.

13.7.6 PrimeMovers

Prime movers, other than electric motors, will be
accepted on vendor’ s statement of suitability for the
intended service, subject to areview of the plans and
datarequired by 13.3.

13.9 Testing

13.9.1, 13.9.2, and 13.9.3 are in substantial agree-
ment with Air Conditioning and Refrigeration Insti-
tute, Standard 1110-77.

139.1 Capacity Test (Calibrated Box Method)

aDescription The refrigeration machinery unit is
to be mounted on a calibrated box calorimeter located
in atest chamber. With the unit in operation, the heat
input to the calibrated box is to be adjusted to establish
specific steady state conditions within the box. The hegt
input is then measured and added to the heat gain
through the walls of the calibrated box to determine the
heat removing capacity of theunit.
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b Test Procedure The unit is to be started and
the return air to the evaporator brought to within
1.1°C (2°F) of the interna temperature at which the
unit is to be rated. The average temperature in the
ambient space (inside the test chamber) is to be
maintained to within 1.1°C (2°F) of the ambient
temperature for which the unit is to be rated. Means
for air circulation within the test chamber may be
provided. Steady state conditions are to be main-
tained for one hour as evidenced by five complete
sets of readingstaken at 15 minute intervals.

c Duration of Test The test run is to consist of
at least nine consecutive sets of readings (two hours),
including the above five sets of steady state readings,
begun at 15 minuteintervals. Readings are to include
all temperatures and electrical power inputs.

d Capacity The amount of heat transferred from
theair in the refrigerated space to the refrigerant, less
heat added by fan, drive, and other sources within
the unit is the net refrigerating capacity. The net re-
frigerating capacity is determined by the following
formula

On=P.+ Py + K(t, - t) Watts
On =341 (P + Py + K (t, - t,) Btuhr

O, = netrefrigerating capacity

P. = electrica input to variable electric heat test
units, Watts

Py = electrica input to miscellaneous electrical
devicesin the calorimeter, Watts

K = heat transfer constant of the calibrated box
calorimeter, W/C (Btu/hr/F)

t, = averagetemperature of ambient air C (F)

t, = averagetemperatureof airincalorimeter C (F)

13.9.2 Start Test

The unit is to be operated for one hour after which
the refrigeration unit is to be stopped for five min-
utes or duration of the control system time delay,
whichever is less, and restarted. The temperature of
the air entering both the condenser and the evapora
tor is to be maintained at 38°C (100°F) during the
test. This test is to be conducted twice, with the re-
frigeration unit running ten minutes after each e-
start.

13.9.3 Continuous Operation Test

The unit is to provide one hour of continuous refrig-
eration, without interruption. The return air is to be
maintained at 21°C (70°F) dry bulb with a minimum
relative humidity of 50%. The ambient temperature
isto be maintained at 49°C (120°F). The test isto be
conducted using externally supplied power and is to
be repeated using the unit’'s self contained power
source, if provided.
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13.9.4 Operational Test

The unit’s electrical system and control system are to
be tested during the operation of the unit in accor-
dance with approved quality control procedures.

13.9.5 System Pressureand Leak Test—
Prototype Units

The high pressure side of the refrigeration system is
to be subjected to a pressure test at the set pressure
of the pressure relief device. If the relief device
could be damaged by this test, it may be temporarily
removed or otherwise protected from damage. After
completion of the pressure test, therelief deviceisto
be reinstalled. The complete refrigeration system is
then to be pressurized to the design pressure, and a
leak test isto be carried out.

13.9.6 System Pressureand Leak Test—
Production Units

The high pressure side of the refrigeration system is
to be subjected to a pressure test at a pressure not
less than the lesser of:

The set pressure of the pressure relief device*, or:

The operating pressure of the compressor high-
pressure cut-off switch, if fitted.**

The complete refrigeration system is then to be pres-
surized to the design pressure, and a leak test is
to be carried out.

13.11 Quality Control Document

The quality control document is to include the fol-
lowing:

A description of the quality control organization

Evidence of adequate manning levels to insure in
spection at the various construction stages

Proceduresto control and identify material

Procedures to control acceptance of vendor supplied
items

Procedures to insure workmanship of constantly ac-
ceptable quaity

Procedures for maintaining quality control records

Manufacturers' recommended production tests

*|f the pressure relief device could be damaged by this test, it
may be temporarily removed or otherwise protected from damage.
After completion of the pressure test, the relief device is to be
reinstalled.

** Proper functioning of the cut-off switch isto be verified during
the course of the pressure test.
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13.13 Marking

The following information is to be permanently
marked on a plate suitable for the marine environ-
ment and attached to each unit where it can be
viewed when the machinery isin operation.

Manufacturer:

Maodel Number:

Design rating in kcal/hr or Btu/hr:
@ °C °F Ambient Temp and
@ °C °F Internal Temp

Horsepower:

Hertz, volts and phase:

Refrigerant:

Seria Number:

Operating Number (if applicable):

Fuel of prime mover:

Unit weight fully charged:

FIGURE 13.1 Emblem

Thisisarepresentation of the emblem for approved
container refrigeration machinery units.
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Section 14 Certification of Carbon Stedl
Container Corner Castings

14.1 General

The certification of carbon steel container corner
castings will be to the requirements contained herein
or other approved specifications based upon the
submission and review of design plans, materia
specifications, the satisfactory completion of testing,
and quality control surveillance during manufacture.
The corner fittings referred to in this section are the
same as those referred to in 6.7.1 and shown in Fig-
ure 6.7. Corner fittings of unique design for special
purpose containers will also be considered for certi-
fication provided the strength requirements are not
less than those specified by 1SO Standard 1161.

14.1.1 Certification by Heat Treatment Lot

The certification of corner castings may be on the
basis of a single heat treatment lot, tested in accor-
dance with 14.13, and examined in accordance with
14.15. The manufacturer isto attest to testing, mate-
rial quality and workmanship. The Surveyor is to
witness the mechanical tests unless the plant is g-
proved under 14.1.2

14.1.2 Certification by Quality Assurance

Upon application from a manufacturer, consideration
will be given to the certification of container corner
castings without the witnessing of mechanical tests
by the Surveyor, on the basis of compliance with the
Material, Machinery, and Equipment Certification
(MMEC) Program administered by the American
Bureau of Shipping Level 1l Assessment—Quality
Assurance Criteria (Supplement S-3) for Container
Corner Castings.

14.3 Definitions

The following definitions for symbols and terms
regarding container corner castings are used
throughout this section.

1431 Heat

A hest is the quantity of steel made from a single
pouring.

14.3.2 Heat Treatment Lot

Heat treatment lot is the quantity of casting from the
same specification subjected to the same heat tred-
ment at the same time.
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145 Certification Application

Prior to commencement of manufacture, the applica
tion isto be submitted in triplicate for each design to
be certified and is to include the following:

Materia specifications including chemical compos-
tion and mechanical properties

Manufacturing process

Detail drawings

Test agenda

14.7 Processof Manufacture

The steel is to be made by the open-hearth, electric
furnace, or basic oxygen process. Other processes of
manufacture will be specially considered.

149 Heat Treatment

All castings are to be either fully annealed, normal -
ized, or normalized and tempered.

14.11 Material Specifications

Corner castings are to be made of carbon steel a-
cording to the chemical and mechanical properties
listed in 14.11.2 and 14.13.3. Other materia specifi-
cations submitted for certification of corner castings
will be specially considered.

14.11.1 Chemical Analysis

An analysis of each heat of steel isto be made by the
manufacturer to determine the percentages of the
elements specified below. The chemical andysis is
to be made from a sample taken during the pouring
of the heat. If drillings are to be used from a finished
casting, they are to be taken not less than 6 mm
(% in.) beneath the surface. The chemical composi-
tion thus determined is to conform to the require-
ments prescribed in Section 14.11.2. Chemical
analysis certificates are to be provided to the Sur-

veyor.

14.11.2 Chemical Requirements:

Composition (maximum per cent)
Manganese Slicon  Sulfur
120 0.80 0.06

Carbon
0.25

Phosphorus
0.05

The manganese may exceed 1.20% provided that the

carbon content plus one-sixth of the manganese
content does not exceed 0.45%.
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14.13 Tension Test

One tension test is to be performed on a specimen
from each heat treatment lot. The tension test isto be
performed in accordance with the American Society
for Testing and Materials (ASTM) Standard A 370—
Mechanica Testing of Steel Products, or equivalent.
The mechanica properties thus determined are to
conform to the requirements specified in Section
14.13.3.

14.13.1 Tension Test Specimen

Test bars are to be poured in special blocks, similar
to those shown in ASTM A 370, from the same hest
as the casting represented, and are to be heat treated
in production furnaces to the same procedure as the
castings they represent. Alternatively, test coupons
may be cut from the heat treated castings or cast in-
tegrally. Test specimens are to be machined to the
form and dimensions shown in ASTM A 370. If any
specimen is machined improperly or if flaws are
revealed by machining or during testing, the speci-
men may be discarded and another substituted from
the same heat treatment | ot.

14.13.2 Retests

If the results of the mechanical tests do not conform
to the requirements specified, heat-treated castings
may be reheat-treated and retested, but not more than
twice.

14.13.3 TensileProperties:

Minimumtensilestrength 450 N/mn7* (65 ksi)
Minimum yield strength 240 N/mn (35 ksi)
Minimum elongation in 50 mm (2in.) 22%
Minimum reductioninarea 30%

14.13.4 Charpy Impact Test

Charpy impact test properties are to be determined on
each heat from a set of three Charpy V-notch speci-
mens made from a test coupon in accordance with
ASTM A 370, and tested at a test temperature of
—20°C (—4°F). The acceptance requirements are to be
the value of energy absorbed. The minimum average
absorbed energy value of three specimensisto be 20
Joules (15 ft Ib), with not more than one vaue per-
mitted to fall below the average minimum and no
value permitted below 13 Joules (10 ft Ib).
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14.15 Inspections
14.15.1 Dimensional I nspection

Each casting is to be inspected by the manufacturer
to insure compliance with the dimensiona require-
ments of Section 6. Satisfactory records of such in-
spection are to be available to the Surveyor.

14.15.2 Visual Inspection

Each casting is to be inspected by the manufacturer
for general appearance and surface defects. The
castings are to be free from defects. Satisfactory rec-
ords of such inspections are to be available to the
Surveyor.

14.15.3 Internal Discontinuities Examination

One casting from each 400 (50 sets) are to be exam-
ined by the manufacturer for internal discontinuities
using either radiographic or ultrasonic methods.

aRadiographic Examination Castings are to
be examined for internal discontinuities by means of
X-ray or gamma rays. The procedure is to be in ac-
cordance with ASTM Recommended Practice E 94
and Method E 142. The types and degrees of discon-
tinuities considered are to be judged by ASTM Ref-
erence Radiograph E 446. Basis for acceptance is to
be asfollows:

Nature Radiographic
of Defects Acceptance Criteria

Blow holes Leve 4
Inclusions Leve 4
Shrinkholes category

CA, AB, CC, or CD Level 3
Cracks None
Quench cracks None

b Ultrasonic Inspection Castings are to be ex-
amined for internal discontinuities by means of ultra
sonic inspection. The inspection procedureisto bein
accordance with ASTM Specification A 609. Meth-
ods of testing and basis of acceptance are to be
agreed upon.

14.17 Marking

Each corner casting will be identified with the foun-
dry identification mark and AB to signify compli-
ance with the Rules.
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Section 15 Certification of Container Chassis

151

A marine container chassis is a vehicle built specifi-
cdly for the purpose of trangporting a marine cargo
container, so that when the container is placed upon
the chassis, the unit produced servesthe same function
as a full semitrailer. Examples of different types of
chassisare shownin Figures 15.2 through 15.6.

This section provides the requirements for the
interface between marine containers and the con-
tainer chassis. This section does not provide re-
quirements for flatbed trailers or trucks used for the
transport of containers.

The certification of chassis will be to the re-
quirements contained herein or other approved
specifications based upon the submission and re-
view of design plans, material specifications, and a
quality control program. Approva is also based on
the satisfactory completion of the prototype testsin
15.15.1 through 15.15.19, the production tests in
15.15.1 through 15.15.6, and the survey of each
chassis. Certification will be to the gross vehicle
weight rating (GVWR) specified by the applicant.

The GVWR may be higher than weights which
can be legally transported over any highway. It is
the operator’s responsibility to check the maximum
combined vehicle weight for the country or state of
operation and to operate within that limit. To assist
clients in determining the alowable GVWR for a
particular country we have reprinted tables pub-
lished by the International Road Federation that
detail the limits of motor vehicle sizes and weights
for most countries. (See Appendix C).

The GVWR s the rated structura capacity of
the chassis, including the tare weight of the chassis
being supported by the kingpin and axle(s) with the
load uniformly distributed over its cargo bearing
area. The GVWR is to be specified in kilograms or
pounds. It is the manufacturer’s responsibility to
designate a GVWR limited by the component with
the lowest working rating. Consideration is to be
given to the ratings of the suspension system, tires,
rims, bearings, hubs, axles, brakes, subframe, etc.
Consideration of environmental and operationa
factors may require the manufacturer to reduce the
nominal rating of the components or the chassis.
The GVWR represents the load that may be con-
tinually sustained by the componentsin the system.

General

15.1.1 Specifications

The chassi's manufactured in accordance with the re-
quirements specified herein will conform to the stan-
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dards, requirements, and recommended practices, of
the following codes at the time of manufacture:

American Nationa Standards Institute (ANS!)

International Organization for Standardization
(1S0)

Truck Traller Manufacturers Association (TTMA)

Society of Automotive Engineers (SAE)

To assist manufacturers, the Association of
American Railroads Specification M-943-80, Con-
tainer Chassis for TOFC Service is shown in these
Rulesin Appendix B.

Engineering information provided herein not-
withstanding, the manufacturer shall remain solely
responsible for the design and performance of the
chassisin itsintended service.

1512 ChassisBuilt Under Survey

Chassis which have been built to the full require-
ments of the Rules, and to the satisfaction of the
Surveyors to the Bureau, will be certified and dis-
tinguished by the Emblem shown in Figure 15.1.

1513 ChasssNot Built Under Survey

Individual existing chassis which have not been
built to the requirements of these Rules, but which
are submitted for certification, are to be subjected to
testing in accordance with the requirements of these
Rules. Where found satisfactory they will be certi-
fied accordingly.

FIGURE 15.1 Emblem—General Service
Thisis a representation of the emblem that will be

affixed to each Bureau-approved marine container
chassis.
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FIGURE 15.2 Flatframe Chassisfor Twenty Foot Container

FIGURE 15.3 Flatframe Chassisfor Forty Foot Container
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1514  Optional Ingpection

When requested by an owner the Bureau may also
inspect chassis in accordance with owner specifica
tions in addition to the inspection required by the
Rulesfor certification.

1515 Loading, Handling and Securing

These Rules are published with the understanding
that the responsibility for securing a chassis and for
the reasonable handling and loading of chassis in
cluding the avoidance of weight distributions which
are likely to set up abnormally severe stresses, does
not rest upon the Committee, or the Bureaul.

15.1.6 Application for Certification

The applicatior for the certification of chassis by
design series is to include a statement that the
equipment will be built in conformance to approved
plans; that they will be manufactured under a quality
control program acceptable to the Bureau; that they
will be available for inspection during manufacture
and testing; and that they will be tested in accor-
dance with prescribed procedures. The application is
also to affirm that changes in design, materials, or
fabrication methods will not be made without written
approval from the Bureau.

1517  Certification by Design Series

For the application of each design series to be certi-
fied, plans and data including at least the following
are to be submitted:

Application/Chasss data/lMateria identification—four
copies
Welding procedures—four copies
Specified torque for fasteners—four copies
Drawings—four copies each
General arrangement
Sub-assemblies
Details of components
Markings and data plates
Test agenda—four copies
Quiality control procedures—a one time requirement
for each manufacturing facility.

*To assist clients in providing the information necessary for the
certification of container chassis the Bureau has printed applica-
tion forms, available upon request.
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1518 Certification of an Approved Design Series

For the certification of additional units of an ap-
proved design series, the submittal is to include at
least thefollowing:

Application form

Chassis Data—one copy

Marking Drawing—four copies only if owner has
changed

15.1.9 Desgn Changes

When changes are being made to an application* or
to an approved design series, the applicant is to sub-
mit at least the following:

Chassis Data—one copy

Generad Assembly, sub assembly, and detail draw-
ings, showing any revision from origina de-
sign—four copies

Marking Drawing—four copies only if owner has
changed

All changes will be reviewed. If the modifications
are deemed significant, retesting of those parts of the
chassis affected by the modification may be required.

15.1.10 Application for Certification of Existing
Units

Any owner of an existing chassis may apply to the
Bureau for certification. The application isto include
the date of manufacture, the manufacturer’s serial

number, the operating number, the GVWR, and a
test agenda which identifies the load values to be
used during the testing of the chassis.

15111 Caertification to Other Requirements

When the application includes arequest for certification
to governmenta requirements, international conven
tions, or other standards, the submittd is to include the
necessary information required for thereviews.

15.3 Construction

The manufacturer is responsible for the quality of
workmanship. The Surveyor isto satisfy himself that
procedures and workmanship, as well as the material
used, are in accordance with the reviewed plans and
the requirements of these Rules.
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FIGURE 15.4 Gooseneck Chassisfor Forty Foot Container

FIGURE 15.5 Combination Chassisfor Twenty Foot or Forty Foot Containers
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1531 Mateial Sandards

Except where specifically approved, al structural
materials are to conform to an established specifica
tion. In the selection of materials due regard is to be
given to established practices in the country in which
the materia is produced and the purpose for which
the material isintended, the expected service, and the
nature of construction of the chassis.

15.3.2 Quality Control Document

The manufacturer is to submit a quality control
document which details those inspections and con-
trols which are to be followed to ensure production
units of quality at least equal to that of the prototype.
The quality control document is to contain the in-
formation listed in paragraphs 4.1.1 through 4.1.5. It
is also to contain the procedures of the production
tests 15.15.1 through 15.15.6.

1533 Wdding

Welding is to comply with the requirements of this
section unless approved otherwise. In all instances,
welding procedures and filler metals are to produce
sound welds that have strength and toughness com-
parable to that of the base material.

1534  Workmanship and Supervison

The Surveyor is to be satisfied that all welders and
welding operators are properly qualified and are ex-
perienced in the type of work proposed and in the
proper use of the welding processes and procedures
to be followed. The Surveyor isto be satisfied that a
sufficient number of skilled supervisors will be em-
ployed to ensure thorough supervision and control of
all welding operations.

15.3.5 Environment

Proper precautions are to be taken to ensure that all
welding is done under conditions where the welding
site is protected against the harmful effects of mois-
ture, wind and severe cold. Paint or oil mist and
other contaminants which tend to cause weld poros-
ity are to be kept from the vicinity where welding is
in progress.

1536  Prehesat

The use of prehest is to be considered when welding
higher-strength steels, materials of thick cross sec-
tions, materials subject to high restraint, and when
welding under high humidity or when the temperature
of the steel is below 0°C (32°F). The control of inter-
pass temperature is to be specialy considered when
welding quenched and tempered higher-strength
steels. When prehest is used, the base metd tempera-
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ture is to be in accordance with the accepted welding
procedure and to the satisfaction of the Surveyor.
153.7 Low-Hydrogen Electrodesor Welding
Processes

The use of low-hydrogen electrodes or welding pro-
cesses is recommended for welding all higher-
strength steel weldments subject to high restraint.
When using low-hydrogen electrodes or processes,
proper precautions are to be taken to ensure that the
electrodes, fluxes, and gases used for welding are
clean and dry.

15.3.8 Wed Soundnessand Surface Appearance

All welds are to be sound and crack free throughout
the weld cross section and fused to the base material.
Welds are to be reasonably free from imperfections
such as lack of fusion, incomplete penetration, slag
inclusions, and porosity. The surfaces of welds areto
be visualy inspected and are to be regular and uni-
form with a minimum amount of reinforcement and
reasonably free from undercut and overlap. Welds
and adjacent base metal are to be free from injurious
arc strikes. When required by an approved plan or by
a specification, contour grinding is to be carried out
to the Surveyor’ s satisfaction.

1539 Repar Welding

Unsatisfactory welding as determined by visua in-
spection, or non-destructive test methods is to be
corrected by the removal of the defective weld
and/or adjacent material. The defective weld areais
to be rewelded using a procedure consistent with the
base materia and to the satisfaction of the attending
Surveyor. Remova by mechanica means of minor
surface defects such as arc strikes, scratches or shal-
low gouges may be permitted at the discretion of the
attending Surveyor.

15310 Quality Control

To assure quality, sample welds may be required to
be made periodically by welders and operators at the
discretion of the Surveyor. Sample welds are to be
made, at the location of production welding, using
the same equipment, material and filler metal as in-
tended for production. The sample welds are to be
examined for workmanship and may be required to
be sectioned, etched and examined for weld sound-
ness. When necessary, measures are to be taken to
correct unacceptable workmanship. The Surveyor is
to be satisfied that the welders and operators are pro-
ficient in the type of work which they are caled
upon to perform through due consideration of the
system of employment, training, apprenticeship,
plant testing, inspection, etc., employed.
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FIGURE 15.6 Dropped Frame Chassisfor Twenty Foot Tank Container

155
1551

Definitions
Air Brake System

A brake system which uses compressed air as a
means of transmitting pressure or force from driver
control to service brakes and emergency brakes.

1552 Axle

Rectangular, square, or circular steel sections with
spindles pressed onto the end about which wheels
rotate.

1553  AxleSeting

Single axle setting: the distance from the center-
line of the axle to the rear surface of the chassis.
Tandem axle setting the distance from the centerline,
between the front and rear axles of the tandem to the
rear surface of the chassis.

In some countries other than the United States
the measurement is made from the centerline of the
kingpin.

1554 Bogie

A removable, self-contained assembly of axles,
wheels, springs and suspension and brake compo-
nents built specifically for use as rear wheels under a
chassis. When the assembly is not removable, it is
caled “undercarriage” or “running gear.”
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1555 Bolser

A transverse structural member designed to support and
hold the container in a fixed position. Examples of
common types of bolstersare shownin Figure 15.7.

1556 Check Valve

A devicewhich is used to isolate automaticaly one part
of the air brake system from another. A one-way check
valve provides free air flow in one direction only. A
two-way check valve permits actuation of the brake
system by either of two brake application vaves.

1557 Drain Valve

A vave or petcock fitted to the air reservoir or other
low point in the air system to allow for drainage of
moisture that may have condensed in the air system.

15.5.8 Fenders

Rigid structures mounted over tires to prevent dam-
age from debris picked up by the tires. Also known
as mudguards.

1559  Fifth Whed

A device used to connect atruck tractor to a chassis
in order to permit articulation between the units. It is
generally composed of a trunnion plate and latching
mechanism mounted on the truck tractor.
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155.10 Front PinLocking Device

A container securement device that, when locked,
prevents the container from disengaging from the
chassis. (See Figure 15.8.)

15.5.11 Glad Hands

Fittings for connection of air brake lines between
vehicles.

155.12 Gooseneck

The forward portion of the chassis that fits into the
recess, or tunnel, of containers constructed in accor-
dance with 6.9.3. See Figure 15.9.

15513 GrossVehicleWeight Rating (GVWR)

The structural capacity of a chassis supported at the
kingpin and axles with the load uniformly distributed
along its length. In some countries other than the
United Statesthisincludesthe weight of the tractor.

15.5.14 GrossWeight

The weight of a chassis and a container with the
weight of its entire contents. For the definition of
gross weight relating to containers, see Section 5.

15515 Harness

A set of wires used to transmit electrical power
through the chassis.

155.16 Horn

A structural member on the front of a chassis to
serve as a gathering device for guiding a container
into its proper place on the chassis for securement. In
transit the horn provides a mechanica stop to pre-
vent forward movement of the container with respect
to the chassis. Frequently the horn serves as a
mounting place for the connection box. Also known
as“container guide” or “stop.” (See Figure 15.9.)

15.5.17 Kingpin

The pin on a chassis that mates with the fifth wheel
of a truck tractor while coupling the two units b-
gether. See Figure 15.10.

155.18 LandingGear

Devices generaly adjustable in height, used to sup-
port the front end of a chassis in an approximately
level position when disconnected from the towing
vehicle. Also called “ Supports.” See Figure 15.11.

15519 LandingLegs

Vertically adjustable supporting members of a land-
ing gear to which sandshoes or wheels are attached.
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15.5.20 RunningLights

Marker, clearance, and identification lights of a
chassis. (SeeFigure 15.12.)

15.5.21 Sandshoe

A horizontal steel plate used on alanding gear (sup-
ports) which serves as the ground contact surface.
Sometimes used in combination with a whed type
landing gear.

155.22 Semitrailer

A vehicle equipped with one or more axles and con-
structed so that the front end, and a substantial part
of its own weight and that of its load, rests upon a
truck tractor. A container chassisis a specia type of
semitrailer.

15.5.23 Seven-Way Plug (7-way plug; 7-way
connector)

The electrical connector carrying seven circuits
which transmits electrical power from the tractor to
the chassis. A 6-way plug or connector contains six
circuits, etc. See Figure 15.13.

15524 Spring Suspension

A suspension utilizing one or more cambered steel
leaves to absorb road shocks from the axles and
transfer loads through suspension components to the
suspension subframe.

15525 Hangers

The brackets used to mount the suspension to the
subframe. Made to accommodate the end of the

spring.

15.5.26 Suspension

A means whereby the axle or axles of a unit are &-
tached to the vehicle frame. Designed in such aman-
ner that road shocks are absorbed through springs
(leaf, air, torsion, or other), thus reducing the forces
entering the frame. Overslung suspension is a sus-
pension where the spring passes over the axle. Un-
derslung suspension is a suspension where the spring
passes under the axle.

15527 TareWeight

The weight of achassis without the container.

155.28 Truck Tractor

A powered motor vehicle used for pulling a chassis
or semitrailer and so constructed as to carry part of
the chassisweight and load.
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FIGURE 15.7 Typical Bolsters

Flat Bolster

Stepped Bolster

Front Bolster (40°)
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15.5.29 Twist Lock

A securement device consisting of arotatable head and
fixed collar that projects into the bottom aperture of a
bottom corner fitting to prevent the disengagement of

the container from the chassis when the rotatable head
isinthelocked position. (See Figure 15.14.)

15530 Undercarriage

Consists of the complete subframe suspension, with
one or more axles which may be interconnected, and
wheels, tires and brakes.

15531 Upper Coupler Assembly

Consists of the upper coupler plate, reinforcement
framing and kingpin mounted on a chassis.

155.32 Upper Coupler Plate

A plate structure through which the kingpin neck and
collar extend. The bottom surface of the plate con-
tacts the fifth wheel when the chassisis coupled.

15.7

The chassisisto have sufficient structural strength to
remain serviceable and withstand, without significant
permanent deformation, the static and dynamic loads
imposed by normal service in highway, railway, and
shipboard service when loaded to its GVWR. The
specific design loading requirements are to be not
less than those given in 15.7.1 times the GVWR. The
manufacturer is responsible for designing the chassis
with sufficient strength to withstand the design loads
and is to include factors of safety alowing for fa
tigue, norma wear and tear, manufacturing fabrica
tion techniques, and material properties. The chassis
shall be operable in climate conditions varying from
—45°C to 54°C (-50°F to 130°F).

Design Considerations

15.71  Direction of Forces

Acceleration of forces relative to the longitudina
axis of the chassis are:

Direction Accelerations
Downward 1.7G
Upward 0.5G
Lateral 0.3G
Longitudinal 3.5G

G represents the accel eration due to gravity.

The above values are for raillway and road require-
ments. When the chassis is to be used for shipboard
service, the downward acceleration of force is to be
1.8G. The acceleration of forces are assumed to act
singly or simultaneoudly in any combination.
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15.7.2 Load Transfer Areas

The chassis is to be capable of accepting the con-
tainer loads in the vertical downward direction by
one or more of the three possible means listed herein.

a By accepting loads from the container corner
fittings through the front and rear supporting
bolstersin the area of the container securement
devicesonly.

b By accepting loads from the container base
gtructure through the chassis main frame in area
pecified astheload transfer zonesin Figure6.2.

¢ By any combination of the above.

1573 Container Securing Devices

The chassis is to be capable of absorbing the lateral
forces shown in 15.7.1 through the fittings (and
gooseneck, when provided) mounted on one side of
the chassis, acting in either direction, when the con-
tainer is loaded to its maximum gross weight. The
chassisis to be capable of absorbing the longitudinal
forces shown in 15.7.1 through the fittings mounted
on one end of the chassis, acting in either direction.
The twist locks are to be capable of withstanding 2.5
times the tare weight of the chassisin a vertical Y-
ward direction. The securing devices are to restrain
the container from moving laterally, longitudinaly,
or vertically more than 25 mm (1in.).

1574  Chassis Securing Points

Securing points on chassis (see Figure 15.15), when
provided, are to be designed for the purpose of s-
curing the chassis to the ship’s deck and are to have
an aperture or apertures each capable of accepting
only one lashing. The securing point should permit
varying directions of the lashing to the ship’s deck. If
more than one aperture is fitted to one securing
point, each apertureisto have the same strength asis
required or the securing point in the table below. The
same number of securing points are to be provided
on each side of the chassis, the minimum number
being two, the maximum is six.

The minimum required strength for each securing
point isto be determined by the following formula:

GVWR™ 10" 1.2

n
S = minimum required strength for each
securing device
GVWR = theGrossVehicle Weight Rating
n = theminimum number of securing

points on one side of the chassis
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FIGURE 15.8 Front Pin Locking Device
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Securing points should be capable of transferring the
load from the lashings to the structure of the chassis.
Securing points are not to be fitted to the bumpers or
axles of any chassis, unless these latter items are
speciadly constructed and the loads are directly
transmitted to the chassis. Securing points on chassis
should be located so as to ensure an effective re-
straint by the lashings. Securing points should be
located in positions where the lashings can be readily
and safely attached. This should be taken into a-
count, particularly where side-guards, or fenders are
fitted to the chassis. The internal free passage of the
aperture should be not less than 80 mm (3 in.). The
aperture need not be circular in shape. A marking in
a clearly visible color should indicate each securing
point on the vehicle.

159
1591

Design Features
Container Securing Devices

Securing devices are to be provided for each con-
tainer size for which the chassis is designed. All ==
curing devices are to be capable of being locked and
unlocked to the corner fittings of either a loaded or
unloaded container without undue force.

The twist lock and collar of a securing device
are to be in accordance with Figure 15.14. The oper-
ating handle is to be capable of rotating 90 degrees
and isto be parallel with the bolster whenin alocked
position. The pin of a front pin locking device is to
be in accordance with Figure 15.8. The locking pinis
to penetrate the corner fitting 32 mm (1% in.) mini-
mum when measured from the face of the front cor-
ner fitting.

The dimensions for the distance between the
centers of the container securing devices, and the
value of the difference of the diagonal tolerances are
not to exceed those given in Figure 15.18.

15.9.2 Kingpin

A coupling pin, commonly referred to as a kingpin,
isto be provided for coupling the chassis to the fifth
wheel of the tractor. The location of the kingpinisto
be specified by the applicant. The dimensions of the
kingpin are to be in accordance with ISO 337 as
shown in Figure 15.10. The kingpin isto be designed
to meet the rail mode operational conditions required
by AAR Specification 7-931-83, Pat 4.2.3. The
kingpin is to be hardened to 380—420 on the Brinell
scale or equivaent.

The kingpin is to be mounted in accordance with
ISO 337. Alternative methods of mounting will be
considered provided they are no less effective. If the
alternative method of mounting provides for weld-
ing, the process including the grade and/or specifica
tion of the electrodes is to be submitted for review.
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1593 Chassis Support

A chassis support is to be provided to support the
chassis when it is not coupled to atruck tractor. The
chassis support includes the landing gear assembly,
bracing, mounting brackets, and fasteners that con-
nect these itemsto the chassis.

The distance between the landing gear and the
transverse center line of the kingpin, isto be specified
by the applicant. Where manually operated landing
gears are used, they are to be equipped with heavy
duty wheels or pads (sand shoes) and heavy duty a-
les. Thelifting capacity of both landing gear legsisto
be a minimum of 17,235 kg (38,000 Ibs.), with 135.6
Nm (100 ft. Ibs.) of torque delivered to the input shaft.

The mounting holes for the landing gear box or
plate are to be in two vertical rows 190 mm (7%2in.)
apart, center to center, horizontaly and 51 mm
(2 in.) apart, center to center, vertically, as shown in
Figure 15.16.

The landing gear leg spacing dimensions areto be
aminimum of 1143 mm (45 in.) from the inside edge
of the wheels or sand shoes, and a maximum of 2235
mm (88 in.) from the outside edge of the wheels or
sand shoes. There is to be no cross bracing which re-
sultsin less than 305 mm (12 in.) road clearance. See
Figure 15.11. Chassis are not to be supported solely
by their own landing legs during transport.

1594 Couplers

Coupling devicesi.e. glad hands, are to be provided
for connecting air brake lines between the chassis
and the tractor. They are to be so designed that the
service brake line and emergency line brake cannot
be misconnected.

15.11 Electrical System and Reflectors

The electrica system, including the connector
socket, the quantity and type of lamps, the quantity
and type of reflectors, are to be submitted for review.
All electrical components are to meet the require-
ments of the government* where the chassis is in-
tended for service. (See Figures 15.12 and 15.17.)

15.11.1 Connector Socket

The connector socket** is to be designed in accor-
dance with paragraph 4.3 of 1SO 3731 or 4.3 of 1SO
3732 determined by the design voltage of the chas-
sis. (See Figure 15.13).

*The United States requirements for the electrical system is pub-
lished by the Bureau of Motor Carrier Safety in the Code of Fed-
era Regulations, Title 49, Part 393.

**The connector socket is to be designed to receive the connector
plug, which is not part of these requirements, also shown in Figure
15.13.
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FIGURE 15.9 Gooseneck
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Chassis Gooseneck Dimensions
Millimeters Inches
Gooseneck Length G 3124 Max 123 Max
Gooseneck Width Gw 1016", 409,
Gooseneck Height Above Gy 121 Min 4%, Min
Upper Coupler Plate
Gooseneck Height Above Gc 12179, 43,0
Main Frame 7\

The chassis gooseneck illustrated is compatible with the tunnel dimensions shown in Figure
6.5. It may not be compatible with existing non-standard tunnel type containers.
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15.11.2 Wiring

A conventional seven wire cableisto beinstalled as
shown in Figure 15.17. The wiring harness is to be
made in two main sections coupled by a watertight
junction box just ahead of the rear bolster. Separate
harnesses from the electrical socket are to be pro-
vided inside the front bolster for the front marking
lights. The harness is to be supported by grommets
through the upper coupler area and secured aong the
main rails with non-metallic or plastic coated clips.
Where the hardness passes through crossmembers,
bolsters, or other steel components, rubber grommets
areto be used.

15113 Lamps

The quantity and location of lamps are to be as
shown in Figure 15.12 or as required by the country
of intended service. The lamps are to be recessed
from the sides and ends of the chassisfor protection.

15114 Ré€flectors

The quantity and location of reflectors are to be as
shown in Figure 15.12 or as required by the country
of intended service. The reflectors are to be recessed
from the sides and ends of the chassisfor protection.

15.13 Testing Requirements
15131 PrototypeTests

The prescribed tests, 15.15.1 through 15.15.19 are
required to be performed on a prototype. The tests
areto bewitnessed by a Surveyor. The tests need not
all be performed on the same chassis, nor sequence
listed. However, the tests are not to be performed on
more than two representative chassis, the dimen-
sional check isto be donefirst.

When the result of any test is not satisfactory,
the test is to be repeated on a minimum of two addi-
tional chassis to demonstrate satisfactorily the ade-
quacy of the design.

15.13.2 Production Tests

The prescribed tests 15.15.1 and 15.15.6 are to be
performed on each production unit. If the manufac-
turing operation has sufficient jigs and fixtures to
control dimensions, and the quality control proce-
dures assure their accuracy, the frequency of per-
forming the dimensional check may be modified.

The Surveyor is to witness representative pro-
duction tests during periodic visitsto the plant of the
manufacturer. Records of production tests are to be
made available to the Surveyor during the periodic
visits.
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15.15 Tedts
15.15.1 Dimensional Check

The chassis under test is to be measured to ensure
compliance with the dimensional specifications in
Figure 15.18.

15.15.2 Attachment/Fastener Fabrication Check

The attending Surveyor is to verify that all welded
components and those secured by fasteners are fabri-
cated in accordance with reviewed prints. Fasteners
are to be checked for the manufacturers specified
torque.

15153 Kingpin Alignment Test

The kingpin is to be tested for alignment on the lon-
gitudina and transverse centerlines. A gauge, as
shown in Figure 15.19 is to be placed in contact with
the upper coupler plate and did over the kingpin.
The kingpin must pass through the dot in the gauge
with the top of the gauge in contact with the upper
coupler plate.

15154 AxleAlignment Test*

The chassis is to be placed on a level surface. The
unloaded vehicle is to be rolled back and forth to
avoid brake applications. The vehicle must be level
from side to side as well as from front to rear. Re-
move the outer wheels or affix extenders to the axle
endsto achieve astraight line from the kingpin to the
axle. (See Figure 15.20.)

a The distance from the kingpin to the axle on
both sides of the front axle are to be measured.
The distances are to be egual, within 3 mm
(2\,in.).

b When tandem axles are provided the distances
between axles are to be measured on both sides
of the chassis. The distances are to be equd,
within 1.5 mm (Z\znin.).

¢ Thelatera centerline of the chassis body and ax-
les are to be determined. The distances between
the centerlines should not exceed 6 mm (Y4 in.).

*This test is intended as a guide for the alignment of axles on
newly manufactured and rebuilt chassis and describes one proce-
dure for measuring chassis axle alignment with simple tools.
Other procedures will also be considered.
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FIGURE 15.10 Fifth Whed Kingpin
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15.15.5 Electrical Sysem Test

The chassis is to be in a normal operating position
coupled to atractor, with its electrical connector plug
connected to the tractor’s power supply. The chassis
isto be examined for:

Installation of all wiring and connector sockets
Installation of grommets

Quantity, type and location of lamps

Operation of al lamps, i.e,, running, directiona, brake

15156 Air BrakeSystem Test

The chassis may be road tested for proper opera-
tion of both service and emergency brake sys-
tems. Alternatively the chassis may be tested
using the procedure described below and as
shown in Figure 15.21.

a The chassis couplers (glad hands) are to be
connected to air lines through air line couplers.
The shut-off valve in the control (service) line
is to be closed. Air is to be dlowed to enter
through the supply (emergency) line. The air
pressure is to be between 7.7 and 8.4 kg/cn?
(110 to 120 psi). The valve in the control
(service) line is to be opened and the brakes
should apply.

b Closethevalveintheair supply lineandinthe
control (service) line leaving service brakes
applied. The pressure at the gauges is to be re-
corded and held for five minutes. A drop in
pressure exceeding .35 kg/cnt (5 psi) is con-
sidered unacceptable. The system is to be
checked for leaks. If there are any, they must
be repaired. Then this procedure is to be e-
peated until the system holds the pressure as
prescribed above.

¢ With the valves in the air supply line and in the
contral (service) line closed, uncouple the control
(sarvice) glad hands. The air in the control (serv-
ice) line will exhaugt into the amosphere. The
brakes should release. The drain cock in the sup-
ply lineisto be opened and the pressure isto be
alowed to drop gradualy, the relay emergency
valve should function and apply the brakes.

d After the air in the supply (emergency) line of
relay emergency valve systems is exhausted,
there isto be no air flowing out of the exhaust
port of thedrain.

The drain cock in the supply (emergency) linesisto
be closed. The vave in the air supply line is to be

Note: Some production plant procedures facilitate handling of
in-process running gear assemblies by caging (securing the brakes
in not applied position) the spring brakes on the assemblies. It is
necessary, therefore, that the inspection procedure be applied after
all other required system checks have been performed.
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opened. The brakes, which were applied in the emer-
gency application, should release.

15.15.7 Kingpin and Upper Coupler Assembly
Test

The chassisisto be placed on alevel asphalt or con-
crete surface. The landing gear legs are to be e&-
tended to maintain the chassisin a level position. A
container is to be placed on the chassis and secured
with the chassis own container securing devices. The
container is to be loaded with an evenly distributed
load. The weight of the container with its load, plus
the chassis is to equal the GVWR. A tractor is to
coupleitsfifth wheel with the kingpin of the chassis.
The approach and coupling is to be sudden. The
tractor is to be moved 3 m (10 ft) forward, returned
to its starting position and uncoupled from the chas-
Sis. Thetest isto be done three times. Thefirst test is
to be with the tractor in line with chassis; the second
approach isto be 90 degrees to the roadside; the third
approach isto be 90 degreesto the curbside.

15.15.8 Grappler Lift Test

The chassisisto be placed on alevel asphalt or con-
crete surface. The landing gear legs are to be e&-
tended to maintain the chassisin a level position. A
container is to be placed on the chassis and secured
with the chassis own container securing devices. The
container is to be raised leaving the chassis sus-
pended by its own securing devices. The chassis
shall remain suspended for a period of not less than
five minutes.

15159 ChasssLanding Gear System Strength
Test

The chassisisto be placed on alevel asphalt or con-
crete surface. The landing gear legs are to be e&-
tended to maintain the chassisin a level position. A
container is to be placed on the chassis resting in its
normal operating position, i.e. on the four twist lock
pads or two twist lock pads and its tunnel. The con-
tainer isto be secured with the chassis own container
securing devices. The container is to be loaded with
an evenly distributed load. The container with its
load, plus the chassis, is to equa the GVWR. The
loaded container is to remain on the chassis for not
less than five minutes.
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FIGURE 15.11 Landing Gear Spacing and Road Clearance
L TRy, Mo S Ground Level
| -_-i |
1143 mum, 43 in. min ‘
[ 1219 mm, 48 in. max |
FIGURE 15.12 Lamp and Reflector Layout
Red reflector Side marker lamp Amber reflector
red side marker lamp reflector red amber side marker
=T
381 mm 381 mm
@ ; — 610 I 610 mm
:ﬁ; ::r;n :i‘l (15 in.) 24 ::’;' {15 in.) (24 in)

- B10 mm

(24 in.)
Combination clearance and turn signal lamp

313 mm
(13 in.)

1

reflectors red

Combination stop
and tail

identification lamps

Il

Key

Identification lamps

Combination clearance and turn signal lamp

Combination stop and tail

Tumn signal lamp

Side marker-red

Side marker-amber

Reflector-red

Reflector-amber

Clearance-red

Clearance-amber

Motes (referenced in sketches)

(1) Al lamps must be marked, certified, and meet visibility
requirements.

{2} A license plate lamp is also required though not shown in
sketches.

13) Side marker lamps should be located within the indicated

zones shown in the sketch. DOT requires that the rear side

marker lamps be not less than 15 inches nor more than 60

inches from the ground. TTMA recommends that all side

markers be not less than 15 inches nor more than 60 inches

from the ground.

Intermediate side marker lamps and reflectors are not required

on trailers less than 30 feet overall length. The overall trailer

o
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Gooseneck chassis for containers

Combination stop and tail lamps

()

(8)

Clearance lamp amber

Clearance amber

length may be computed exclusive of either the dolly or the
tongue.

Beflectors shall not be less than 13 inches nor more than 60
inches from the ground.

Rear clearance and identification lamps on dump and opentop
trailers may be located on the rear sill and be in compliance,
provided this is as high as practicable.

Rear elearance and identification lamps on closed van trailers
where the door opening height is less than one inch smaller
than the trailer body inside height and the door header is not
greater than approximately two inches with less than ene inch
of available space for mounting lamps may be located on the
rear sill and be in compliance, provided this is as high as
practicable.

Front clearance lamps must indicate extreme width even if this
location is not at the top or front of the trailer in the case of a
small diameter tank, the proper location would be on front of
rear fenders.

Front clearance lamps are not required at top on removable
fromt bulk-head. Mounting must be on rigid part of front
member. Front clearance lamps may be mounted at the frame
level on platform trailers with permanent front bulk-heads if a
higher mounting would reflect into the drivers eves by way of
the side view mirror.

ABS’



Certification of Container Chassis

Section 15

15.15.10 Chassis Support Strength Test

The chassisisto be placed on alevel asphalt or con-
crete surface. The landing gear legs are to be &-
tended to maintain the chassisin a level position. A
container is to be placed on the chassis and secured
with the chassis own container securing devices. The
container is to be loaded with an evenly distributed
load. The weight of the container with its load, plus
the chassis, is to equal 1.7 times the GVWR. The
front of the chassis to be supported by a tractor or
other device, but the kingpin is not to be engaged.
The chassis front is to be elevated until the landing
gear support legs are 50 to 100 mm (2 to 4 in.) above
the test surface then lowered until the complete load
isreimposed gradually on the chassis support.

151511 Drop Test

The chassisisto be placed on alevel asphalt or con-
crete surface. The landing gear legs are to be e&-
tended to maintain the chassisin a level position. A
container is to be placed on the chassis and secured
with the chassis own container securing devices. The
container is to be loaded with an evenly distributed
load. The weight of the container with its load, plus
the chassis, is to equal the GVWR. The front end of
the chassis is to be elevated by a tractor until the
support legs are 90 mm (32 in.) above the test sur-
face. Thetractor is not to engage the kingpin but isto
extend under the chassis the minimum distance re-
quired to support the chassis in a static condition.
The tractor is to be accelerated abruptly permitting
the chassis to drop and the landing gear to impact on
the asphalt or concrete surface. This test is to be re-
peated ten times.

15.15.12 Landing Gear Bracing Test, Longitudinal

The chassisisto be placed on alevel asphalt or con-
crete surface. The chassisisto be empty and coupled
to a tractor or otherwise secured to withstand the
forces to be applied. The landing gear legs are to be
extended to maintain the chassisin alevel position.

A force equal to 6350 kg (14000 Ib) isto be go-
plied simultaneoudly to each of the extended landing
gear legs. The force is to be applied paralel to the
longitudinal axis of the chassis at midpoint on the
centerline of the axle of the landing gear shoe. The
force is to be applied first toward the rear of the
chassis and then toward the front of the chassis.

In each case the force is to be held for not less
than five minutes.
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15.15.13 Landing Gear Strength Test, Longitudinal

The chassisisto be placed on alevel asphalt or con-
crete surface. The chassisisto be empty and coupled
to a tractor or otherwise secured to withstand the
forces to be applied. The landing gear legs are to be
extended to maintain the chassisin alevel position.

A 5,900 kg (13,000 Ib) horizontal force isto be
applied paralld to the longitudina axis of the chassis
at midpoint on the center line of the axle of the
landing gear. The force is to be applied first toward
the front of the chassis and then toward the rear of
the chassis. The force is to be held for not less than
five minutes. Upon removal of the force, the torque
delivered at the input shaft to extend or retract the
legsisnot to exceed 135.6 Nm (100 ft Ib).

This test may be waived if: test 15.15.12 Land-
ing Gear Bracing Test, Longitudinal, was conducted
with the landing gear in place; and tubes simulating
the landing gear were not used; and the results of the
test are considered satisfactory.

15.15.14 Landing Gear Bracing Ted, Lateral

The chassisisto be placed on alevel asphalt or con-
crete surface. The chassisisto be empty and coupled
to a tractor or otherwise secured to withstand the
forces to be applied. The landing gear legs are to be
extended to maintain the chassisin alevel position.

A force equal to 9,075 kg (20,000 Ib) is to be
applied to the landing gear legs parallel to the trans-
verse axis of the chassis. Theforceisto be applied to
the extended legs on the centerline of the axle of the
landing gear shoe. The force is to be divided with
5,900 kg (13,000 Ib) being applied inward and 3,175
kg (7,000 Ib) being supplied outward simultane-
oudly.

15.15.15 Landing Gear Strength Tet, Lateral

The chassisisto be placed on alevel asphalt or con-
crete surface. The chassisisto be empty and coupled
to a tractor or otherwise secured to withstand the
forces to be applied. The landing gear legs are to be
extended to maintain the chassisin alevel position.

A force equal to 5,900 kg (13,000 Ib) is to be
applied to the landing gear legs parallel to the trans-
verse axis of the chassis. The force is to be applied
inward at the centerline of the axle of the landing
gear shoe.

The force is to be held for not less than five
minutes. Upon removal of the force, the torque de-
livered at the input shaft to extend or retract the legs
isnot to exceed 135.6 Nm (100 ft Ib).

Note: If the landing gear legs are provided with wheelsinstead of
sand shoes, the force is to be applied 25 mm (1 in.) above the
bottom of the leg.
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FIGURE 15.13 Seven Conductor Electrical Connector

3.08 mm 5436 mm N |
1,515 in.] max. (2.140 in.) max.
1.16 mm A

: . A
(046 in.} R. max =) 2.5 mm __ A0 mm
4 {. 100 in.) min, (1.12 in.} min, i Latch Engages Here

\ \\\J?

Note 2329 wini
1 The contacts are identified when looking into the open end of the connector (875 in.) min:
plug, actual marking should appear on terminal end. All dimensions in
parenthesis are inches.

Connector Plug

Conductor Identification Wire Color Lamp and Signal Circuits
Wht White Ground return to towing vehicle®
Blk *Black Clearance, side-marker, and identification lamps
Yel Yellow Left-hand turn signal and hazard signal lamps
Bed Red Stop lamps and antilock devices
Crn Green Right-hand turn signal and hazard signal lamps
Brn "Brown Tail, clearance, side-marker lamps and license plate lamps
Blu Blue Auxiliary

All contact pins located within (005 in.) R. 127 mm of true position
regardless of size.

14.27 mm 2.92 mm
(-562 in. min. (115 in.)

True position axis it 27.17 mm
hasic 7.13 mm | — (L.07 in.]
(28 in.)

8.33 mm dia. (328 in. min.) TS S O

=~ 2 holes loc within
E 254 mm (010 in.) of true

11.50 mm @ position regardless T
{453 in.) R. 1 of size, -
basic : [J’ —
- | e
P .r_—_
10.72 mm
(422 in.) R —— | —— R
basic ! 60° basic 3184 mm
L. 6 places 860 in,
I (L53 (6 places) { m_ir:in“.l
k. 37.21 mm un L -
ke (L.47 in.} h— N Must be concentric 1.57 mm {062 in.) min_ rad.
L " 74.49 mm within (.005) R. .127 of
J 12.93 in.) basic true position axis
. Connector Receptacle
Notes

1 External contact no. 1% 32 round (6.35% 943 3 The contacts are identified when looking into the open end of the insert,
2 External contacts no. 2-thru-7 inclusive ¥e2 08 round (4.752 134 Actual markings should appear on terminal end. All dimensions in

parenthesis are millimeters,
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15.15.16 Landing Gear Strength Test, Vertical

The chassisisto be placed on alevel asphalt or con-
crete surface. A container is to be placed on the
chassis. The container is to be secured with the chas-
sis own securing devices. The landing gear legs are
to be extended to maintain the chassis in a level po-
sition. The container isto be loaded to alanding gear
axleweight of 31,750 kg (70,000 Ib).

Theload isto be held for not less than five min-
utes. Upon removal of the load, the torque delivered
at the input shaft to extend or retract the legsin low
gear isnot to exceed 135.6 Nm (100 ft Ib).

15.15.17 Landing Gear Strength Test, Component

The chassisisto be placed on alevel asphalt or con-
crete surface. The landing gear legs are to be e&-
tended to maintain the chassisin a level position. A
container is to be placed on the chassis. The con-
tainer is to be secured with the chassis own securing
devices.

The container is to be loaded to a landing gear
axle weight of 1.5 timesthe landing gearsrating. The
legs are to be retracted 76 mm (3 in.) and then ex-
tended 76 mm (3in.).

Upon removal of the load, the torque delivered
at the input shaft to extend or retract the legsin low
gear isnot to exceed 135.6 Nm (100 ft Ib).

15.15.18 Landing Gear Strength Test, Lifting

The chassisisto be placed on alevel asphalt or con-
crete surface. A container is to be placed on the
chassis. The container is to be secured with the chas-
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sis own securing devices. The landing gear legs are
to be extended 370 mm (14%zin.) or until the chassis
is level. The container is to be loaded to a front axle
weight equal to the design rating of the landing gear.

The low gear of the landing gear assembly isto
be engaged. Torqueisto be applied to the input shaft
to extend the legs 25 mm (1 in.). The torque is to be
measured at the input shaft. The average torque
measured during the extension procedure is not to
exceed 135.6 Nm (100 ft Ib).

15.15.19 Securing Point Strength Test

The chassisisto be placed on alevel asphalt or con-
crete surface. The landing gear legs are to be e&-
tended to maintain the chassis in a level position.
The chassis is to be empty and secured to withstand
the forcesto be applied.

1. The securing ring is to be measured. The d-
mensions are to be within the minimum and maxi-
mum dimensions shown.

2. A force equal to the GVWR times 10 times
1.2 divided by the total number of securing points on
each side of the chassisisto be applied in tension to
a securing ring. The force is to be applied three
times. The line of forceis to be at 30°, 60°, and 90°
to the longitudinal axis of the chassis, while at 60°
downward to the horizontal plane.

The force is to be held for not less than five
minutes. Upon remova of the force, the securing
point is not to exhibit any deformation.
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FIGURE 15.14 Twist L ock Securing Device

\N‘ Unlocked

position

v 1 {31%6 in. max) 93.5 mm

o - L— 258.5 mm
(1% in.) min
Thrust Collar Height

Curb Side

FIGURE 15.15 Chassis Securing Paint

18 mm (% in.)

18 mm (% in.)
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FIGURE 15.16 Mounting Hole Patternin Landing Gear Support Bracket

190 mm, (7% in.)

—@- Q See Notes 2 and 3

Y
9 ©

See Note 1

57 mm, (2V in.) Typ.

&
© e
&

FIGURE 15.17 Electrical System Schematic

Lamp and Signal Circuits

Conductor No. Color Key
1 White Al Ground Return to Towing Vehicle
2t Black x Clearance, Side Marker, and Identification Lamps
3 Yellow = Left-Hand Turn Signal and Hazard Signal Lamps
4 Red A Stop Lamps, Anti-lock Devices (When Installed)
5 Green s Right-Hand Turn Signal and Hazard Signal Lamps
67 Brown ® Tall, Clearance, Side-Marker and License Plate Lamps
7 Blue AUX Auxiliary, Optional Lamps, Dome, Etc.
Marker Marker® Marker

Oﬁf} Wheel sensor 'I—c‘?) *—c%

Clearance! ’ |'
Directional X i :‘::'-;tﬂt 4 Cléatance
i Relay i==a 1 k]
Stop & Tail e R Module
P ]j
License Plate i qp = Fuse . . .

J {dcntiﬁmriou

Stop & Tutla—ﬂ 2 i A | ) !
Clearanoe | i l & l ]—-‘_ED earance

Directional
prection 'é, Wheel sensor ‘_ép m@;

Marker Marker* Marker
Rear Plug for Doubles *Omitted on units less TConductor No. 2 Black
Operation Only. than 30 ft. long. and No. 6 Brown should
be balanced o/x x/e =
optional.
85 ABS’
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FIGURE 15.18 Dimensional Requirements Straight Frame Chassis

WD, D —
[ > -
!/ \ —
| A |
K Max =
Freight Dy = Dy or
Container Length (external) A B Dy I}
Designation mm fi in. mimn ft in. mm ft in mm  in
40-FT 12192 (40 0} 11985 + 6 (39 3%+ W) 226045 (7 5t 16 %
30-FT 9125 (29 11v%) 9818 + 6 (20 v ) 226029 (7 5l 13 %
20-FT 6058 (19 10w 5853 + 6 (19 2%+ W) 2260+ (7 54 10 3%
10-FT 2991 (9 9¥%) 2787 = 6 9 1936 + 1) 296079 (7 5% 6 W
Dimensional Requirements
Gooseneck Chassis
t=——— Reference Plane
is face of hom or
container stops //’\
] D2 S
Srg 2 T |2
i T
a |8 2
X D, =
\7/| See
I Detail Z
L |
Container size L K Max
mm ft in. mm ft in. mm in.
12192 40 0 11985 = 6 (39 8¥ax 1) 16 (Va)
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FIGURE 15.19 Kingpin Gauge

ABC DEF
| ! / 351 mum
(L5 in.)
A B C D E F
86.31 mm | 67.59 mm | 36.35 mm | 74.55 mm | 53.42 mm | 74.78 mm
(3.398 in.) | (2.661 in.) | (1.431 in.) | (2.935 in.) | (2.103 in.) | (2.944 in.)

FIGURE 15.20 Axle Alignment

— ]
)
Ped
]
!
|
|
£
533
urdgury
1

Aleg, IS]‘DI‘I‘I 'I'ﬂr’s Iﬂ)
B, = By, = 1.5 mm (¥is in.)
C = <6 mm (¥ in.)
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FIGURE 15.21 Brake System Test

“ Chassis
E Control (Service) Line
Shut-Off s 1 ! — )] @j 2
Valve [ a'b
Air \

Supply
K _{,E\’ Air Gauges Gladhands

p—

%l Q 1_3 @_| r.]
L‘q]:n Chassis

Supply (Emergency)

Drain-Cock —/ Line
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Appendix B Association of American
Railroads Container Chassis
for TOFC Service Standard
Specification M-943-80

Adopted: 1974
Effective: March 1, 1981
Revised: 1975, 1977, 1978, 1980

1.0

These specifications define the design requirements
for container chassis. It is not the intent of these
specifications to place restrictions on the structural
design methods or the use of any materials.

Scope

20

These specifications are intended to provide minimum
requirements for the purchase and congruction of
container chassis to be used for transporting domestic
and internationa containers in both rail and highway
modes of transport. Chassis certified under the sped-
fication must meet al applicable Federal, State and
Association of American Railroads regulations. Chas-
sisdescribed herein are not suitable for the transporta:
tion of hazardous materialsin tank contai rers.

Objectives

3.0
31

General Description

Sze

Chassis size (length and width) must conform to
applicable Government regulations. Dimensional
details of chassis are to be controlled to permit appli-
cation, removal and locking of containers built to
Section 4.2 of AAR Specification M-930 (see page
96). The combination of container and chassis design
height shall not exceed 13%2.

3.2 Weight Ratings

For purpose of strength reguirements and testing
under this specification, chassis are assigned design
maximum gross weights for chassis and loaded con+
tainers depending on container length capacity.
Chassis capable of carrying one or more con-
tainers having combined length no greater than 20
feet are assigned 50,000 pound design maximum
gross weight. Chassis capable of carrying containers

Reprinted from Association of American Railroads Standard
Specifications M-943-80 and M-931 by permission of the Asso-
ciation of American Railroads, Washington, D.C.
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with combined length greater than 20 feet are &-
signed 65,000 pound design maximum gross weight.
For nominal container lengths and gross weights, see
AAR Specification M-930, Closed Van-Type Dry
Cargo Containers for COFC Service, latest revision.
(See page 96).

4.0
4.1

Strength Requirements
General

4.1.1 While transporting containers in rail or high-
way modes or when handled in terminal operations,
the chassis structure will be subjected to dynamic
forces resulting from accelerations imposed by the
environment. For purposes of determining general
design loads, the design maximum gross weight is
multiplied by the factors set forth below. The point
or points of application of the resulting static forces
are given in Paragraph 2. (Direction is to be taken as
relative to the horizontal plane of top of chassis.)

DIRECTION
Vertical Lateral Longitudinal
17 3 35

For the purpose of this Specification, gross container
weights and maximum fully assembled chassis
weights are to be utilized for all container lengths
except 35 and 40 foot containers. For these contain-
ers, a chassis design weight of 6,700 pounds isto be
used. Resultant container design weight to be used
for design purposesis 58,300 pounds.

4.1.2 Design loads derived from the factorsin Para
graph 4.1.1 are assumed to act singly or simultane-
ously in any combination but within the limits set by
the following mutually exclusive conditions:

4.1.2.1 When in transit, either on rail cars or on the
highway, chassis will be supported by the upper
coupler and tires, and will be restrained lateraly by
the upper coupler tires, and will be restrained longi-
tudinally through the kingpin.

4.1.2.2 When being handled in terminal operations,
chassis constructed with side rails may be supported
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by lifting pads which engage the underside of the
Siderails at four locations.

4.1.3 Specific chassis new components must meet
individual strength requirements set forth in Section
4.2 of this specification. The general |oad factors will
govern overall chassis design except where specific
load factors are specific for individual structural
components.

4.14 The design must be such that under action of
the general design loads the chassis shall not exhibit
permanent deformation or weakening of the struc-
ture. Where deformation of individual structural
components is acceptable when components are
evaluated under specific load factors, the deforma-
tion criteriais specified in paragraph stating the &-
sociated |oad factor.

415 Chassis to be designed to support container
and restrain container at locations on container capa-
ble of withstanding imposed forces. Vertical restraint
isto be achieved at container corner castings.

4.2 Strength Requirementsfor Individual
Structural Componentsof Chassis

421 Longitudinal, lateral, and vertical forces tend-
ing to separate container from chassis are resisted by
asystem of restraints.

4.2.1.1 Lateral stops shall be provided to withstand
load transverse to longitudinal centerline of chassis
in horizontal plane equal to .3 times maximum gross
weight of container. Force to be distributed over
stopsat onesideonly.

4.2.1.2 Longitudina stops shall be provided to with-
stand longitudinal force of 2.5 times maximum gross
container weight. Force to be distributed equally
over stops at one end of chassis.

4.2.1.3 Securement system shall withstand 2.5 times
gross chassis weight for lifting operations in termi-
nals.

4.2.1.4 Chassis Bolsters—The loads shown in Sec-
tions 4.2.1.1 and 4.2.1.2 and the vertica load shown
in 4.2.1.4.1 are assumed to act singly or simultane-
ously in any combination.

4.2.1.4.1 Chassisbolsters containing container locks
and supporting container corner castings distribute
container weight to chassis frame. Chassis bolsters
containing container locks and supporting corner
castings are to withstand downward vertica load
equal to 1.7 times maximum gross container weight.
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4.21.4.2 All chassis bolsters are to withstand verti-
cal loads (upward and downward) generated by dy-
namic conditions specified in Section 4 of this speci-
fication. When applicable chassis bolsters are to
withstand lateral and longitudinal force requirements
defined in Paragraph 4.2.1.1 and 4.2.1.2 of this sec-
tion. On gooseneck chassis, front horn assembly and
gooseneck will be designed for applicable vertical,
lateral, and longitudinal forces.

4.2.1.5 Bottom Side Rails

4.2.15.1 For chassiswith side rails subject to lifting
from the bottom by means of the arm type bottom-
edge method, the lifting forces can be assumed to be
imposed onto the under part of the side rail through
four bearing areas (lifting shoes) at least 18 inches
long and 72 sguare inches in area. It shal be &
sumed that the four bearing areas will share the load
equaly. It is not necessary that the chassis structure
contact the entire area of the lifting shoe or bearing
area. The minimum distance between bearing areas
or lifting shoes on each side on the chassis will be
assumed to be:

Chassis Center to Center Spacing of
Length Lifting Shoes (minimum)
15¢-30¢ 10¢

Over 30¢ 16¢

42152 To accommodate the lifting shoes, the
chassis must be designed with a clear, unobstructed
area, on each side, of 82 wide starting at outer edge
of side rail of container, whichever is widest and a
length of 2¢less than the length of the chassis, start-
ing 1¢in from each end of the chassis as shown in
Figure No. 4-A of the AAR Specification No. M-
931, Highway Trailers al types for TOFC Service,
latest revision (see page 100).

4.2.1.6 Kingpin and Upper Coupler Assembly
Kingpin and upper coupler assembly must be d-
signed to meet operational conditions of the rail
mode listed in Table 1, AAR Specification M-931
(see page 105).

4.2.1.7 ChassisSupport

42171 Generd

See AAR Specification No. M-931, Section 4.2.4.1
(see page 105).

4.2.1.7.2 Dynamic Capacity

4.2.1.7.2.1 Chassis support must withstand without
damage 4000 cycles of application of sufficient load
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to produce a combined chassis plus container gross
weight equal to or exceeding the designed maximum
gross weight equal to or exceeding the designed
maximum gross weight specified in Table 1, Specifi-
cation M-931 (see page 105).

421722 Chassis support must withstand ten
nomina 3 inch drops onto landing gear with chassis
loaded to the design maximum gross weight.

421.7.3 Static Capacity See AAR Specification
No. M-931, Section 4.2.4.4 (see page 105).

4.2.1.8 DOT Bumper See AAR Specification No.
M-931, Section 4.2.5 (see page 106).

5.0
51

Structural Requirements

General

Chassis to be of configuration that permits loading
and unloading container from overhead.

5.2 Interface Dimensions

5.2.1 Interface dimensions and tolerances must
comply with those shown in Figures 1 and 2.

5.3 Container Restraints and Secur ement
Devices

5.3.1 Longitudinal and latera stopsto be located on
chassis to prevent container from dliding off either
side or either end of chassis.

5.3.2 Stop to be located in manner that free move-
ment of container relative to chassis does not exceed
linchinlongitudinal, lateral, and vertical direction.

5.3.3 A securement device to be provided for each
bottom corner casting of container.

5.34 Securement devices to prevent separation of
container from chassis.

535 With securement device in locked position,
engagement between lock and corner casting must be
maintained under al operating conditions, including
effect of wear and dimensional tolerances. Twistlock
must have positive lock to prevent rotation when in
locked position.

5.3.6 Horizontal pin type locks to have minimum
1¥4 inch penetration into corner casting from outer-
most vertical surface of corner casting, with con-
tainer in rearmost position on chassis. Only full ver-
tica diameter portion of pin is considered for this
requirement.
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5.3.6.1 Horizonta pin lock design to provide maxi-
mum 1 inch clearance between corner casting with
corner casting against forward stop and end of pin,
with pin in unlocked position.

5.3.6.2 Design to provide clearance or other protec-
tion for lock pin during loading and unloading o
eration.

5.3.7 Securement devices must have provision to
accept a railroad seal in a manner that requires
breaking of seal to open lock.

5.3.8 Securement device configuration and materials
to be such that constant exposure to marine and in-
dustrial atmospheres does not render lock inopera
tive.

5.3.9 Securement system is to have AAR approval.
Drawings showing details and application, calcula
tions and materia specifications are to be submitted
to the AAR for approval. Sample securement device
applied to a section of chassis bolster or frame to be
submitted only upon request. This information is to
be submitted in sixteen (16) copies.

54 Upper Coupler Assembly

See AAR Specification No. M-931, Section 5.4 (see
page 106).

55 Chassis Support

See AAR Specification No. M-931, Section 5.7 ex-
cept that minimum permissible transverse spacing
between landing gear wheels or shoes may be 45
inches (see page 106).

6.0 Testing
6.1 Genera

See AAR Specification No. M-931, Section 6.0 (see
page 106).

6.2 Kingpin and Coupler Assembly

Kingpin and upper coupler shal withstand test pro-
ceduresin Table Il of AAR Specification M-931 (see
page 97) without failure or permanent deformation
that will not allow checking by kingpin gaugesillus-
trated in Figure 8 of the AAR Specification No. M-
931 (see page 102). Condition numbersin Table Il of
M-931 relate directly to operationa data conditions
inTable| of M-931.

6.3 Strength for Straddle Lifting

The chassis shall be supported equally on four lift-
shoes (or the equivalent), each having a bearing area
of £ x 1& and located as described in Section
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4.1.2.2. A container loaded to produce a combined
chassis plus container gross weight of 1.7 times the
design maximum gross weight specified in Section
3.2 shall be placed on the chassis for this test, using
the four outermost container support locations. The
loaded chassis shall remain on the supports for a
period of not lessthan 5 minutes.

6.4 Chassis Support Strength

6.4.1 Dynamic The chassis is to be loaded in a
manner to produce a combined gross weight equal to
or exceeding the design maximum gross weight
specified in Section 3.2 shall be placed on the chassis
for this test, using the four outermost container sup-
port locations. The loaded chassis shall remain on
the supportsfor aperiod of not lessthan 5 minutes.
6.5 Chassis Support and Securement Device
Strength

6.5.1 Dynamic The chassis is to be loaded in a
manner to produce a combined gross weight equal to
or exceeding the design maximum gross weight
specified in Section 3.2. The landing gear legs are to
be extended to position the kingpin support plate 46
to 48 inches above ground level. Then chassis front
is to be elevated until landing gear is 2 to 4 inches
above ground and lowered until complete load is
reimposed gradually without impact on chassis sup-
port. Thiscycleis repeated 4,000 times.

6.5.2 Drop Test Chassisto beloaded in same man-
ner as for Section 6.4.1 above, and landing gear legs
are to be extended to same position. Then front end
of chassisisto be elevated by a tractor until support
legs are 3 to 3%z inches above test surface. Tractor
must not engage kingpin and isto extend under chas-
sis the minimum distance required to support chassis
in a static condition. Tractor is to be accelerated
abruptly and at the highest rate possible, permitting
chassis to drop. Chassis support must withstand 10
nomina 3 inch drops. Chassis landing gear isto im-
pact on an asphalt test surface which is level and
smooth prior to test. Asphalt isto be 1 to 2 inches
thick and laid upon a firm base, typica for support-
ing heavy duty paved parking areas or upon concrete
or steel base.

6.5.3 Longitudinal Strength See AAR Specifica-
tion No. M-931, Section 6.7.3 (See page 97).

6.54 Lateral Strength See AAR Specification No.
M-931, Section 6.7.4 (see page 97).

6.6 Landing Gear Strength

See AAR Specification No. M-931, Section 6.8 (see
page 98).
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7.0
71

Brake System

Brake system must comply with Department of
Transportation regulations.
7.2

Glad hands to be mounted on portion of structure
recessed to locate glad hands flush with or recessed
beyond outboard norma plane of structure. Glad
hands must be replaceable without having to reach
under the chassis.

7.3

Air brake lines to be accessible to permit repair with
container mounted on chassis where practical.

74

Brake system shall be tested in accordance with
Truck Trailer Manufacturers Association Recom-
mended Practice RP No. 12-78.

8.0  Electrical System

See AAR Specification No. M-931, Section 9.0 (see
page 98).

9.0
9.1

Special Features

Mud flaps to be mounted at extreme rear of chassis
where possible.

9.2

Number, type, and size of reflective lenses shall meet
Federal requirements.

9.3

A weatherproof container for necessary papers and
documents to accompany the chassis must be a-
tached to an accessible area of the frame on the nose
end.

10.0 Certification Plaque
101

Chassis purchased under these specifications will be
so identified by a stamped or etched Aluminum or
stainless steel plate affixed to the outside surface of
center beam. The plate will bear at least the words,
“This chassis meets Specification M-943-00 of the
Association of American Railroads and be provided
by the manufacturer or owner. “00” represents the
latest revision year pertinent to chassis. The certifi-
cation plaque can only be applied if the trailer com-
plies with the latest revision of the specification in
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effect at the time of order. It is desirable to place all
certification information on this plague that may be
required by governmental agencies. Data demon
strating that chassisis certifiable isto be furnished to
purchaser and/or the AAR upon request.

11.0 Markings

Each chassis shall have name or initials of owners or
lessee and chassis nhumber applied to chassis in let-
ters and figures not less than three inches high.

12.0 Center of Gravity

Chassis builder shall furnish purchaser with vertical
center of gravity of empty complete with kingpin
support plate 48 inches above tire running surface.
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13.0 ChassisUnderneath Clearance

See Section 13, AAR Specification M-931 (see page
98).

14.0 Approval

All chassis of an untried type must be approved by
the AAR. A chassis shall be considered an untried
type when it does not fall into the category of con-
ventional straight or gooseneck chassis or where
design and configuration are not similar to designsin
service. Applications will include sixteen (16) sets of
design or arrangement drawings to include retail or
sub-assembly drawings as necessary and stress
analysis.
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FIGURE 1 Four Twistlock Chassis/Container | nterface Dimension

DETAIL 7.
. 2 -
E ) ) _ v_ i _ F
2 - L
=] I !
- ' =
I |
x K= Dj' = DQ
Freight .
Container Length B or Dy — Dy
Designation | Feet Inches | Feet Inches | Feet Inches | Feet  Inches
1A, 1AA 40 0 39 3% 7 5+0 % max.
+14 — 1y
1B, 1BB 29 11% 29 3% 7 5t0 Y max.
+ 1 -5
1C, 1CC 19 104 19 2%e 7 T % max.
=/ —Y
1D 9 %4 9 1234s 7 510 L4 max.
1 -4
35’ 35 0 34 3% 7 510 %6 max.
14 —14
24’ 24 0 23 3% 7 5+0 716 max.
+, —Y

Note: The dimensions shown above are presented as a guide for the manufacture of container
chassis and are the result of several vears of proven experience.
Under conditions of extreme cumulative tolerances on both the container and its corner

fittings in one direction and the chassis and its twistlocks in the other direction, an extremely

rare interference may occur, but the possibility is so remote that the additional expense of
maintaining tighter tolerances is felt to be unwarranted.
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FIGURE 2 40-Foot Gooseneck Chassis | nterface Dimensions

NOTES

1. The sum of A, + Ay + B must equal 89724

2. Dy = Dy or Dy = Dy must equal 3% max,

3. All the chassis seevrement devices shall be able to be
locked to the comer fittings of either a loaded or un-
loaded container without the assistance of outside
equipment when the front of the chassis is supported
either at its kingpin or by its landing gear.

A — 244" + 14
Ay — 244" + 14
SECTION X-X. B—a0r Y,
outside dimension of gooseneck heams
|TOP OF CHASSIS COOSENECK 5 SECTION Y-Y.
] b :
1 F g5 K3
A i : ~
=2 DETAIL Z
£
A I | - SEEE, 43
7= |.= Sy
! | =This dimengion assures T
"IT"‘ engagement with up to R .
L3 mm max. = ¥" max. | i gt
E gooseneck droop [ 1" max. Rya" mim, ]

REFERENCE PLANE is face of horm or container stops

*This dimension is recommended as a

F (PIN PENETRATION) maximum to preclude interference with
194" min. E (PIN EXTENSION) the front aperture of the container

measured from front face of comer fit- 2% min, lower corner fitting,

ting in rearmost position on chassis to measured from rear face of hom or stops

end of pin exclusive of chamfer, to end of pin exclusive of chamfer.
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Association of American Railroads
M echanical Division
Manual of Standards and Recommended Practices
SPECIFICATION M-930-85
Standard
CLOSED VAN-TYPE DRY CARGO
CONTAINERS FOR COFC SERVICE
Adopted, 1972; Revised, 1976, 1980, 1983, 1985
Effective: March 1, 1981

41

The container shall be equipped with four top and
four bottom corner fittings as shown in Figures 2 and
3. Although the corner fittings shown in Figures 2
and 3 are the only ones accepted for use on a con-
tainer as defined by this requirement, there are sev-
eral other non-standard designsin use. Appendices B
and C illustrate the corner fittings used on a large
number of 24-foot and 35-foot containers. It should

Corner Fittings

Nominal
40¢
35¢
30¢
24¢
20¢
10¢

Length

Width
8¢
Height
8¢
862
902
*O@?

be noted that these corner fittings do not comply
with either this or ISO standards. They are accept-
able providing the maximum height of the bottom of
the aperture in the bottom corner fittings does not
exceed 12\, inches.

4.2 Exterior Sizes

The container shall conform to the dimensions and
tolerances shown below and illustrated in Figure 1.

Actual Tolerance
4002 Plus02 MinusC\,2
35@2 Plus02 MinusC\,2
29017\v2  Plus02 MinusC\,2
240C\n? Plus02 MinusC\,2
19007\x2  Plus02 MinusZ\v2
9®C\v2 Plus02 Minus C\zn?2
8©2 Plus02 Minus C\zn?2
8©2 Plus02 Minus C\zn?2
86GZ\x? Plus02 Minus C\v2
9©2 Plus02 Minus C\zn?2
9652 Plus02 Minus C\zn?2

*Applies only to 40-foot containers with Tunnel Sections at the front end of their super-
structure for use with Gooseneck Type Chassis.
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TABLE 2 Test Requirements, Trailersto 65,000 Lbs. Maximum Gross Weight (MGW)
Testing Equivalent
Direction
Condition of Load Loading Cycles Point of Application Area of Application
1 Forward and aft. 35 MGW 1 each 2M\,2 Dia. of kingpin. 2M\,2 x 1Z\v?
Note: This test direction
to be conducted
after No. 3
2 Fore and &ft. +4AMGW to 500,000 2M\,2 Dia. of kingpin. 2M\,2 x 17\v?
- AMGW
3 Sideto side 2 x MGW 100,000 Torque applied to piggyback  17Z\x2 wide x 242 long
gtanchion locked to kingpin.  plate
with hole for kingpin and
locked to plate.
4 Vertical +.335 MGW to 1,000,000 Plate at center of kingpin. 17Z2\x2 wide x 242 long
.67 MGW with
hole in center for kingpin
5 Up and down 1.0 MGW 1 each Plate at center of kingpin. 17Z2\x2 wide x 242 long
Note: This test direction with
to be conducted hole in center for kingpin
after No. 6
6 Upward 0to0 .55 MGW 1,000 Plate located 16? rear of 17Z\x2 wide x 242 long

kingpin to center of plate.  with
hole in center for kingpin

Note See Figures9 and 10 of AAR Specification M-931, |atest revision, for test load locations on kingpin and kingpin test fixture.
Trailers exceeding 60,000 Ibs. will be required to meet Kingpin and Coupler Assembly Testing Requirements effective July 1, 1980.

6.7  Trailer Support Strength
6.7.1 Dynamic

6.7.1.1 Except for tank trailers, trailers to be loaded
in accordance with Figure 15. (See page 103))
Landing gear legs to be extended to position kingpin
support plate 462 to 482 above ground level. Then
trailer front end isto be elevated until landing gear is
2 to 4 inches above ground and lowered until com-
plete load is reimposed gradually without impact on
trailer support. Thiscycleisrepeated 4,000 times.

6.7.1.2 Except for tank trailers, trailer to be loaded
in accordance with Figure 16. (See page 107.)
Landing gear legs to be extended to position kingpin
support plate 46 to 48 inches above ground level.

Then trailer front end is to be elevated until
landing gear is 2 to 4 inches above ground and low-
ered until complete load is reimposed gradually
without impact on trailer support. This cycle to be
repeated 1,500 times.

6.7.2 Drop Test

Trailer isto be loaded uniformly to produce aload of
32,500 Ibs. on trailer support with landing gear legs
extended to position kingpin support plate 46 to 48
inches above test surface. Then front end of trailer is
to be elevated by a tractor until landing gear legs are
3to 342 above test surface. Tractor must not engage
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kingpin and is to extend under front of trailer the
minimum distance required to support trailer in a
static condition. Tractor is to be accelerated abruptly
and at highest rate possible, permitting trailer to
drop. Trailer support must withstand 10 nomina 3
drops. Trailer landing gear isto impact on an asphalt
test surface which is to be level and smocth prior to
test. Asphalt to be 1 to 2 inches thick and laid upon a
firm base, typical for supporting heavy duty paved
parking areas or upon concrete or steel. Test to be
repeated for each leg of the landing gear for one drop
with the opposite leg retracted so that there is a
three-inch difference between the legs. Successful
completion of this test will be taken as satisfying the
requirements of Section 4.2.2.4, third paragraph.

6.7.3  Longitudinal Strength

Test devices dimensionally smulating landing gear
or landing gear inner legs may be substituted for
actual landing gear during the test. Load isto be in
horizontal plane and applied parallel to longitudinal
axis of trailer. Load of 14,000 |bs. minimum shall be
applied to each landing gear at location described in
Section 4.2.4.4. Test load to be applied both towards
door end of trailer and towards front end of trailer.
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6.74 Lateral Strength

Test devices described in paragraph 6.7.3 may be used
for this test. A load of 20,000 Ibs. is to be applied to
the trailer support in a direction perpendicular to the
longitudina axis of the trailer, and at the location de-
scribed in Section 4.2.4.4. Test load shall be appliedin
one direction only. In the event construction of each
side of trailer support is different, test shall be madein
both the inboard and outboard directions.

6.7.5 Durability

Following a break-in period of 20 cycles at 17,500
pounds, trailer support is to be cycled 200 times to
lift a total load of 35,000 pounds a distance of 3
inches. Total travel of 8 inches is to be used during
cycle. The test must be performed at no less than 4
and no more than 8 cycles per hour at a constant
input shaft RPM.

6.8
6.8.1

Landing Gear Strength
Longitudinal and L ateral Strength

A single landing gear leg supported by its manufac-
turer's recommended mounting bracket and brace
attachment brackets is to be tested with its inner leg
extended 14Y% inches or fully extended if travel is
less than 14%2 inches. A load of 13,000 pounds s to
be applied at midpoint on centerline of axle or within
one inch of the bottom of the landing gear inner leg
(excluding the foot member) for models without
axles. Thisload isto be applied parallel to longitudi-
nal axis of the trailer in both the fore and &ft direc-
tions and also in a direction perpendicular to the lon-
gitudina axis of the trailer in an inward direction.
(See Figure 11, page 108.)

Upon removal of the consecutive test load in the
longitudinal and transverse direction, the torque de-
livered at the input crank shaft to extend or retract
the leg shall not exceed 600 inch-pounds.

6.8.2 Vertical Strength

A single landing gear leg with gearbox (crankside)
supported by its manufacturer's recommended
mounting bracket and brace attachment bracketsisto
be tested with its inner leg extended 14%2 inches or
fully extended if travel is less than 14%4 inches. A
load of 70,000 pounds is to be applied in vertical
direction into the end of the inner leg with or without
itsfoot member. (See Figure 12, page 108.)

Upon remova of the test load in the vertical di-
rection, the torque delivered at the input shaft to ex-
tend or retract the leg shall not exceed 600 inch-
pounds.
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6.83  Component Strength

A single landing gear leg with gear box (crankside)
supported by its manufacturer's recommended
mounting bracket and brace attachment bracketsisto
be tested with its inner leg fully retracted. With a
load of 0.75 times the landing gear's rated lifting
capacity per Section 6.8.4 applied in avertical direc-
tion into the end of the inner leg, torque is to be g-
plied to input shaft until the inner leg is extended
threeinches. (See Figure 13, page 109.)

Upon remova of the test load in the vertical di-
rection, the torque delivered at the input shaft to ex-
tend or retract the leg shall not exceed 600 inch-
pounds.

6.84  Lifting Capacity

The rated lifting capacity is the maximum load, W,
that a pair of landing gear legs supported by the
landing gear manufacturer’s recommended mounting
bracket and brace attachment brackets, will elevate
one inch when an average input torque of 1200 inch-
pounds is applied at the input crank shaft with the
load equally divided to each leg. The vertical load
shall be applied into the end of the inner leg which
shall be extended 14Y2 inches or one inch less than
fully extended if travel is less than 15% inches. The
minimum permissible rated lifting capacity is 38,000
pounds. (See Figure 14, page 109.)

9.0
9.1
Lighting system shall be 12-volt design.

Electrical System

9.2

Number, type and location of lights shall meet Fed-
eral Motor Vehicle Standard 108.

9.3

No opening is to be left where lights are mounted or
wires run through structure that will alow water to
passinto the cargo or insulation area.

9.4

Lights shall be recessed from sides and ends for
protection.

9.5

Conventional seven conductor electrical connector
socket wired and installed, as shown in Figure 17,
page 110.
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9.6 13.0 Underneath Clearance

Where an integral wiring harnessis not used, a junc- The trailer must have underneath clearance as shown
tion box is to be located at rear sill to protect wiring in Figure 18, page 107.

connectors.

FIGURE 2 Trailer Support Requirements

Longitudinal
Strength

48" |
l 14,00 1b
B -
Each leg L
Both directions At midpoint on centerline of axle or lower one inch of inner leg
{excluding foot member) for models without axles.
Total 28,000 Ib
FIGURE 3 Trailer Support Requirements
Lateral strength
] i |
— =i
[— - L 48 inches
= 1 I
65% 35% l
——F—-f —— — - 11
(13,000 Tb) (7,000 1b) ‘
20,000 1b Lateral load At midpoint on centerline of axle

or lower one inch of inner leg
{excluding foot member) for mod-
els without axles.

FIGURE 4-A Trailer Lift Pads

- EDGE OF UPPER
COUPLER STRUCTURE
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FIGURE 4-B Lifting Device Requirements

— Bearing surface

5.00 min.

6.00 max.
l 36.00
I>/// ){/mm

~

shoe

]
}I’ dim. “A”

Data reflects minimum
requirements for all
lifting devices

“14
36.00 /J'/] ’l‘

mn.
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FIGURE 4-B Lifting Device Requirements

Continuous smooth
 Surface
1

Lift shoe
e bearing surface
e should be flat
4 horizontal metallic
i : surface when
Lift =5 lifting
T .38 max.
space between
lift shoe and
.38 max. vertical arm
effective
radius
SHOE
TRAILER LOCATION
LENGTH DIM. “A”
LESS THAN 30° 10" MIN.
30° TO 40 16" MIN.
41" TO 48" 20" MIN.
|
" |
I I
:
N
(|
s oo
I II‘!—';'—!
(1] 14 L
o : +)
2.25 min, i
T 6.00
min.
Section
Lift pad
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FIGURE 6 Landing Gear Foot Envelope (See5.7.4)
Envelope for landing gear feet _\
[ Y
\ 4 |
lL |
A B T _ - | c— _$_ R
.
=
E
D
¢
I:ing‘pill
Dimensions (inches)
C Minimum
Trailers
Except Container
Container Chassis
B Chassis and and D E
A Maximum Flatkeds Flatheds Maximum Minimum
96 88 50 45 146 45
102 94 30 43 146 45
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FIGURE 8 Kingpin and Apron Plate Gauge

-lr—hx:;s"

Sym. Abt.

View

Scale = ¥

| s ——a

214 \'ﬁ- —4 }—— Recommend

J—S ' %% Aluminum
or
19 Equivalent
38

Gauge

R y ES SN

Check Kingpin and Apron Plate on Longitudinal and Transverse Centerlines. Plate Top of Gauge
in contact with Apron Plate and slide over Kingpin. If the Kingpin will not pass through the
Kingpin slot, with the top of the Gauge in contact with the Apron Plate, the assembly does not
conform to TTMA Recommended Practices.
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FIGURE 15 Trailer Support Distributed L oading for Dynamic Capacity Cycling Requirements

(See4.2.43and 6.7.1.1)
£. of supports
90" 90"~y
1 1 A
I 5!_6" |
5!_6"
‘ —{2ff l
14000 | 14000
Lbs Lbs
Lbs

4 OO

NOTE: ALL LOADS UNIFORMLY DISTRIBUTED OVER FULL WIDTH OF TRAILER. Not
Applicable To Tank Trailers
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FIGURE 1 Assembled Corner Fitting—Diagonal Tolerances

S = Length between centers of apertures in corner fittings
P = Width between centers of apertures in corner fittings
C, = Corner fitting measurement 49,6 inches

C, = Corner fitting measurement 3%*{,;5 inches
L. = External length of container
W = External width of container

D = Distance between centers of apertures of diagonally opposite corner fittings result-
ing in 6 measurements, D; Dy D3 Dy D5 and Dg

K, = Difference between D, and D; or between D3 and Dy; i.e., K; = Dy — D3 or
K1=D2_D1 or K1=D3_D4 OTX]=D4“D;3

K; = Difference between Dj and Dg; i.e., Ko = D5 — Dg or Dg — D3

H = Overall height

Nominal s d K; Max. Kz Max.
Length Ft. Ft. In. Ft. In. in. in.
40 39 3% 7 43139 Y ¥a
35 34 3% T 43150 g ¥
30 29 3% 7 434 s ¥a
24 23 4Yi6 7 4352 Y6 Vs
20 19 2% 7 4359 Y ¥
10 9 12342 7 4352 ¥ ¥

Note: Dimensions S and P are reference dimensions only. The tolerances to be applied to § and P
are governed by the tolerances shown for the overall length (L) and overall width (W)
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Association of American Railroads
M echanical Division
Manual of Standards and Recommended Practices
AAR Specification M-931-85
HIGHWAY TRAILERS, ALL TYPES, FOR TOFC SERVICE
Standard
Adopted 1972; Revised, 1975, 1976, 1977, 1978, 1979, 1980, 1982, 1985
Effectivefor TrailersOrdered After March 1, 1986

4241 Genera

In this specification, the term “trailer support” in-
cludes both landing gear assemblies (with axles,
wheels and/or sand shoes, etc.) bracing, mounting
brackets, fasteners connecting these items and that
portion of the trailer to which landing gear and
bracing is attached.

The trailer support is to be considered as a com-
plete system with due regard given to interaction of
various components.

4.2.4.3 Dynamic Capacity

Trailer support must withstand without damage,
4000 cycles of application of 30,000 Ibs. for trailers
of 65,000 Ibs. maximum gross weight. Except for
tank trailers, loads to be directly over landing gear as
shown in Figure 15. Except for tank trailers, trailer
support must withstand without damage 1,500 cycles
of application and removal of 10,000 Ibs. load to be
directly over landing gear as shown in Figure 16.
Trailer support must withstand ten nomina 3-inch
free drops onto landing gear with trailer uniformly
loaded to produce a static load equal to .5 MGW on
thetrailer support.

4.24.4 Static Capacity

Trailer support must be designed to withstand a
28,000 pound horizontal load applied parallel to the
longitudinal axis of trailer. Thisload isto be applied
at midpoint on centerline of axle or within one inch
of the bottom of the landing gear inner leg (not in-
cluding the foot member) for models without axles,
and with the landing gear extended the distance re-
quired to locate the upper coupler plate 48 inches
above ground level. (See Figure 2, page 99.)

Trailer support must be designed to withstand a
20,000 pound horizontal load applied in a direction
90 degrees to the longitudina axis of the trailer.
Sixty-five percent of this load will be applied to the
outside of a leg pushing inward and thirty-five per-
cent of the load will be applied to the inside of the
other leg pushing outward. These loads are to be
applied a midpoint on centerline of axle or within
one inch of the bottom of the landing gear inner leg
(not including the foot member) for models without
axles and with the landing gear leg extended the
distance required to locate the upper coupler plate 48
inches above ground level. (See Figure 3, page 99.)

Trailer support must be designed to withstand
70,000 pounds vertica load applied concurrently to
longitudinal axis of each landing gear assembly. This
force to be applied in direction towards underside of
trailer.

TABLE 1 Trailer to 65,000 Lbs. Maximum Gross Weight (M GW)
Operational Data

Condition Forceand Direction Derivation Frequency of Load

1 Shear load horizontal 3.5 Humping Onceinlifeonrail car.
MGW fore and aft.

2 Shear load horizontal .4 Normal operation Routinecycling
MGW fore and aft

3 Side sway Sway on piggyback stanchion  Intermittent 100 cycles per day/

100 cycles per year/10 years.

4 Vertical at kingpin center Normal operation .67t01.33  Routinecycling
.335 MGW to .67 MGW of ¥2MGW kingpin load

5 Vertical at kingpin center Extreme bump 2.0 of 2 Onceinlifeof trailer onrail car
1.0 MGW up and down MGW kingpin load

6 Vertical applied 162 aft of Loading of trailer on car 1.1 Routine cycling 100 cycles per

kingpin 0 MGW to .55
MGW up.
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Department of Transportation (D.O.T.) Bumper

D.O.T. bumper to be in accordance with Truck
Trailer Manufacturers Association Recommended
Practice.

54  Upper Coupler Assembly

Upper coupler assembly contains and supports king-
pin and forms portion of body underframe or sub-
structure that rests on truck tractor fifth wheel and
railcar trailer hitch.

541

Bottom surface of upper coupler assembly and ex-
tensions thereof must be designed to provide protec-
tion to crossmembers, air lines, etc., during coupling
and uncoupling operations and during al normal
TOFC operating conditions.

5.4.1.1 Truck tractor must be able to engage trailer
kingpin when approaching from any direction on or
forward of the kingpin lateral centerline.

5.4.1.2 Railcar hitches must be able to be raised to
kingpin and lowered from kingpin with no interfer-
ence with or damage occurring to trailer underframe
or items attached to trailer.

5.7  Trailer Support

571

Landing gear to belocated from centerline of kingpinin
keeping with Truck Tractor Semi Trailer Interchange
Coupler Dimensions shown in SAE J-701, latest reu-
sion, and to provide astable support for trailer.

572

Where manually operated landing gears are used,
they must be of the two speed type.

573

Landing gear to be equipped with heavy duty wheels
or pads and heavy duty axles.

574

Permissible envelope for location of landing gear
feet relative to the trailer kingpin is shown in Figure
6 on page 101.

575

There isto be no cross axle or bracing which results
inlessthan 12 inches normal road clearance.

576

Vertical height of mounting bracket to provide fully ex-
tended and fully retracted dimensionsshownin F gure 5.
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Mounting bracket to contain mounting holes located
in pattern shown in Figure 7.

57.8

Landing gear and al bracing attachments are to be
made by mechanica fasteners. All fasteners are to
incorporate alocking featurein their design.

6.0 Testing
6.1 Genera

Trailers shall be able to pass satisfactorily, the test
described in this section such that on completion, the
trailer shall remain serviceable and shall not show
permanent deformation resulting in any abnormality
which would make it unsuitable for use and shall not
meet requirements of Section 4.0.

A certificate showing the date of latest calibra
tion of the test instruments shall be made available.

Test equipment and methods of testing de-
scribed are not intended to be restrictive. Alternate
equivaent methods to accomplish the desired result
may be employed. Testing is required if the trailers
being purchased are of a new design model which
has never been tested or are substantialy different
from previoudy tested designs. (The Mechanica
Division of AAR reserves the right to judge whether
or not differences are substantial enough to require
testing.) If trailers being purchased are a design that
has previously been tested in accordance with the
following prescribed procedure, the submission on
the complete previous test results will be required.

6.2 Kingpin and Upper Coupler Assembly

Kingpin and upper coupler structure shall withstand
test procedures in Table Il without failure or perma-
nent deformation that will not alow checking by
kingpin gauges illustrated in Figure 8. (See page
102.) Condition numbers in table relate directly to
operaion data conditionsin Section 4.2.3.

6.3 Floor Strength

The floor system structure is to be physicaly tested
in accordance with Appendix A. The floor rating
established by the above testing must equal or ex-
ceed 12,000 Ibs. on front axle.

6.4 Strength for Straddle Lifting

The trailer shall be supported equally on four lift-
shoes (or the equivalent) each having a bearing area
of £ x 1& and located as described in 5.2. The
trailer shall be loaded uniformly to 1.7 times its
gross weight for this test and shal remain on the
supports for a period of not lessthan 5 minutes.

ABS®
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FIGURE 16 Trailer Support Concentrated L oading for Dynamic Capacity Cycling Requirements
(See4.2.4.3and 6.7.1.2

|
]

10000
Ths

N\ OO

40"

FIGURE 18 Trailer Clearance Envelopefor Flat Cars

443"
| 364" '
Trailer tire |
rolling surface 309" !
I - |
l | |
v 0 g i
| 5@{1‘. ﬁ.u 8]2-'(2 A
i i | i
Sym. about & car

Note: dimensions shown are nominal,
working clearances to be added.

*10" For cars intended for overhead loading only.
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FIGURE 11 Landing Gear Longitudinal and L ateral (Bending) Strength (See6.8.1)
TOP VIEW

b 3

| - 1
13,000 Pound 13,000 Pound
Longitudinal Load Longitudinal Load
13,000 Pound Inward
Lateral Load
SIDE VIEW
3 2
Mounting bracket and brace
= attachment brackets per

Unloaded landing landing gear manufacturer’s

gear input crank shaft recommendations.

torque not to exceed

600 inch-pounds

(ome leg)

- —r_ Fully retracted
14% inches or fully extended if
travel is less than 14% inches.
13,000 1b. load applied to
midpeint on centerline of
or to lower one inch of i
i:lﬂner leg for models without gl -
B8,

1 inch

FIGURE 12 Landing Gear Vertical (Compression) Strength (See 6.8.2)

¢

Unloaded landing

ar input crank shaft
ue not to excead B .
600 inch-pounds Mounting bracket and brace
{one leg) attachment brackets per

landing gear manufacturer’s
recommendations.

BN

144" or fully extended if
travel is leas than 14%: inches,

70,000 peunds
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FIGURE 13 Landing Gear Component Strength (See 6.8.3)
il;‘ll;!f:g::nllzgﬁint g::ile Mounting bracket and brace
not to excead attachment brackets per
600 inch-pounds landing gear manufacturer's
(one leg) recommendations.
s Fully retracted
0 to 8 inches
.75 Rated Lifting Capacity
(Bee Note)
FIGURE 14 Landing Gear Lifting Capacity (See 6.8.4)
With load W, average landing
ar input crank shaft torque 9 /L Mounting bracket and brace
uring one inch elevation of attachment brackets per
legs shall not exceed 1,200 landing gear manufacturers
inch-pounds (two lega). recommendations,
e Fully retracted
144" or one inch less than fully
wextended if travel is less than 15"
il Initial extension
0to 1 inch
(28,000 poni e
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FIGURE 17 Seven Conductor Electrical Connector

Angle to be
between vertical N
and 30" as shown. LY
N

3.08 mm 54,36 mm %
(.315 in.) max. (2.140 in.) max. %
1.16 mm \

N
(046 in) R, mar<] 2.54 mm 28.45 mun

(100 in) min. ) [ (L2 in.) min, | Latch Engages Here

| (353 in.) max. |

38.48 mm Connector Plug
| (1.515 in.) max, 1
Note 22.2-2 mm
1 The contacts are identified when looking into the open end of the connector (:875 in.) min,

plug, actual marking should appear on terminal end. All dimensions in
parenthesis are inches.

Conductor Identification Wire Color Lamyp and Signal Circuits
Wht White Ground return to towing vehicle
Blk "Black Clearance, side-marker, and identification lamps
Yel Yellow Left-hand turn signal and hazard signal lamps
Red Red Stop lamps and antilock devices
Gm Green Right-hand turn signal and hazard signal lamps
Brn *Brown Tail, clearance, side-marker lamps and license plate lamps
Blu Blue Ausiliary

All contact pins located within {.005 in.) R. .127 mm of true position
regardless of size.

14.27 mm 2,92 mm
(.562 in. min.) (.115 in.)

True position axis i 27.17 mm
basic 7.13 mm | / = (107 in.)

(28 in.) 8.33 mm dia. (.328 in. min.) N “\% R
2 holes loe within

-254 mm (010 in.} of true

position regardless A
(.453 in.) R. 2|2 of size. =

10.72 mm N
(.422 in.) R.—— SN
basic o 60° basic 21.84 mm
(6 places) (.860 in.)
min
321 mm Must be tri 1.57 mm (.062 in.) min. rad
1.47 in. \ ust be concentric .57 mm {. n.) min. rad.
| Lk B - within (.005) R. .127 of
f {2.93 in.) basic true position axis
Connector Receptacle
Notes
1 External contact no. 1%*-00% round (6.352-735) 3 The contacts are identified when looking into the open end of the insert,
2 External contacts no. 2-thru-7 inclusive ¥s* 58 round (4.757 3§ Actual markings should appear on terminal end. All dimensions in

parenthesis are millimeters.
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Appendix C Limitsof Motor Vehicle
Sizesand Weights

The 1985 edition is reproduced with permission of the International Road Federation, Washington, D.C., 1987
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Appendix C

AFRICA

WIOTH | HESGHT ALE LOAD MATIMUM GROSS WEIGHT (1)
SNGLEUNT | TRUCK | OTHER
COUNTRY stMl. | com. | Smele | Tawoew | 2 y | re | rm | s | 382 | 22 | 23 | 32 | 33
TAUCK | BUS | TRALER | WATIONS
i i i mare | mewe | merie | mewie | mewie | metic | meine | meie | mels | melnc | merc | metrc
bz I ‘lons: bans o Inss. s oms oas Inas Ioes ez
Algeria (3] 5 |- ne i e 100 138 n wo |20 &0
Angata (3] 25 |ap [me  |wo [s0 18,0 e 160 60 |20 [wo Jme Jme [we [we Jwe [ue [we
s |28 |— [ e [0 18,0 e |- - |- 150
|Botsmana 2} 25 |41 s s [wa 20,0 82 180 fepender upon it §pacing
Bourkiss Fasso | 25 LI TR ke 18 w0 o |10 20 g [0 ‘aﬁ,n L ‘
B (2) 28 [an  |wn |we [0 2.0 130 = w0 |20 me a0 s |me 0.0
[Cameroon (2) 25 40 1o 1o 150 20,0 0. 170 16,0 3.0
Cimmemcnfep | 25 [ 40 (o 120 (140 18,0 0 150 60 |20 35,0
11,0
(G (15(26) 25 |= it 120 e woy e 0.0 0 [0 |me Ll
Conge Recublic 121 | 25 |— no  [120 |15 18,0 12,0 Jui} T 3.0
Dilous (2 28 |- L0 2 Y 18.0 1.0 i w0 |60 a0
leqyptiatii2y 36 | as e liza 150 20,0 10,0 180 Dependeest un e spang
Etmivps 24 38 ug |na jue 180 1] Uspendect upen axis spacing
Gahas 25 |a8 [no  |izo [0 200 i 160 16,0 ]zz,n [a_o J:&,n |a=n,u |aa,n |ae,u |aa,n |:sa,n |:u,n
(Gambxa (Z] 23 — K] B4 {14) 4] Dependant upen sumbear o whisls
Grama 25 |34 no Jnge |nae 110 0,2 — 03 (M4 [m4 (225 |aes  |azs [as [ms [ns |ms
Guines-Brssau 25 | a0 [en im0 [uo 18,0 16,10 180 2o |wo  |me  |@e [0 [we |we  |we  [mo  [m@0
iwery Coast 25 [an Ino Do 1o 18.0 0.0 110 60 |mo  |me  [m0 [en o
e 25 |42 [wn o fie fse 180 ‘:: e 60 |20 (o |mn |0 a0 [0 ‘m,n \:n,n ‘.m,n
Lessttin 25 w1 s jizs |wo 20 Depaaderi on fre and arle spicing
Lo {19} EX 2 Y T ETI AL N EFHY 180 i 0 [CTU I - T =Y O =Y B .Y
Lisya 21 26 |s2 Jizo bzo [0 200 10,0 180 160 |z=o |me (w0 [0 [0 [mo (€0 [we |0
MiRguics: s e Jizo Dize [0 180 00 180 160 |z DpENGEN Do sk SHECNG. 10119 Beceed 5105
( Maiagaiy)
Malawi (2] 28 [:‘3‘“;‘ na  |ne  [e2 183 80 150 10 |20 |M0  |@e |20 |40 |30 |00 (400|400
Mall (%) 25 40 na na 15,0 180 o 18D 6.0 an ™o wo 4.0 4.0 kL ) wo uno
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WITH | HEWIHT LENGTH AXLE LOAD MAXIMUB GROSS WEIGHT (1)
FIHGLE UNIT TRUCK OTHER
COUNTRY seM- | cowms. | SINGLE | TAMDEM | 2 3 5 | ;| 3 | am | 22 1 32 33
TRUCE | BUS TRAILER HATIONS:
i metie metric | metic | meiric | metdc | meiic | mebde | meiie | melis | melric | mec
SR | thu | —— | — | - o tang wnt | tom | ww | wes | s Bos | does | W | b
5 38 Joa ie | 1o 100 i 15.0 00
Morocen |20) 2.5 0 e [1ze  |se 18,0 30 — 180|260 8.0
Mozamisigee (2] 2.3 4.0 A jFA:] 15,0 8.0 w0 16,0 160 0 26.0 azn 20 38,0 o !B.‘O |38,I] |38,U
Higes HE 1o "o L "5 i) 70 (245 [0 [0 [wa0 400 i
14,6 16,0 0.0 0 20 FLR
Migesia {T] 25 10 110 ma 140 8.0 10,0 160 16.0 240 240 20 1mp a0 Mo b exceed 520
0.0 &
Reunion |stand () | 2.5 - 1o 120 150 LA 130 == 150 mon ]
Awanda 2] 25 |40 |20 [izn [ea 20 e = o |ws |mo | |uo [ma |mo [we [we Jme
Sanegal i2) w5 = |lde [rea jwa o 00 (25 D o
i} s 23 28 T ] 7.0 (1] —_ - 18,0 18,0 130 100 100 100 0o ol 1.0 0o
Sierra Leone 28 a3 a1 wo o (136 19.3 e 5.4 130 [0 %5 |05 |35E (500 356 X6 (406 |66
Somalia 248 45 :?':[l) nn 4,0 18,0 k] 15,0 14,0 180 18,0 26,0 28,0 2.0 na a0 nn e
Sty Alvica 28 [R] 12,5 125 7.0 0.0 2N 8,412} 15,9 241 241 323 a3 40,5 w3 40,5 405 @7
— 25 [ar s fws e 0.0 safin  |i6sun |0 |so [0 Depandant on ae specing
Tanzana {3 25 a4 :‘:'gm ne 10 10,0 1] M5 13,0 1.5 FA U - S - EC K] 2.0 6.0 B0 Bo
Tumisia [2) 25 40 e 1240 150 18,0 1.0 1221 9.0 w0 a0 38,0 o 3.0 a0 .0 S0 5.0
Ligasds [7H29) 28 40 114 114 150 8.0 B.0j30 145 e 8.0 8w O one ] a8 350 =0 5.0
Zaira (2] 25 4.0 120 1240 140 20 B0 120 128 18,0 &L .0 M0 280 xo
Zambia (2] 25 38 | fup  Jiss 20 18] 7} Degendent en rumber of wheals and asle spacng {15)
Zimbwe 25 |46 125 |1zs 17w 2 [} 164 Dependent ugon auke spacing
1. Sae vehicle lype nomeeclilu, g 8 13 Teno-geck busss e peemitted £ 57 @ haight. 20, Al seitpropelied welecies o Faierd US| RO #0080 § 0RS par meter of
£ 100 spen. T4 Mo mons than 38 of T 0ro8s wosphi Of & moiry vomicie shall be rarsmates lengtt reaasunad batween (el and e bt axde.
& Latesn svadabie report, 7T, o0 e mad suface by ary tvo wheeis 1. 20 mates for vahicls hypes 332 and 3-3
&, Mo e ki WRS vy I BIOGSIGACD Wt CYYoRENG 1Sads of the #h Tec-rm axe masreum lad: B0 s, 2 U0 lons; lor Lancem s Sepdiined 0.9 M. For sandem aces mpatali
s w1 e T Rt 1000 tore 1,35 m o s 100 lons.
. Wishicka masimier grons wisghl figeri doe apoboalie 10 spaciic mad 7. Sngie-oe amangement. musdmem e nad- 14,5 ions. Db d - B
mactmee AnEngEeen mazimarn dabe nas 16 3Fw0ns. Tright 2k wih megni memny = "7-0“‘: 5 }-n-hm&di:ﬂ}m
& Thesw axie vehicies have the highes! bmit Salrilind G Wi wheas: 230 lens 78 Specd pariets o Spacal 32es ond saths
T Subpocn 13 ol reguistions raeeed 1 drk dtiaeoes and number ol whenls. 18 Vishicls on snpaved oo neguine permiasion lof oy .5 1008 $053 WHIML 30, Madeum whes! ioad 2.5 fone:
B0 Trabers fhdy b wlad 000y Wil 5060 DETISS0NM of he Dapl of iranting of permmil depaesdent on sirengih of wwad and sk 3. Treck, semi-raders and ek and Doy combiraions. with lond capacity
Trangort. 18, Lanvs gvalable seport. 1574 graaler M 13,0 lond Soed specits penmission from Mkl of Trarspen.
12 Fiot dual bim Seangement. sy special perméls for e loads srbating fokd bis.
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NORTH, CENTRAL & SOUTH AMERICA

WADTH | HEIGHT LENGTH AALE LOKD MAXIMLSM GROSS WEIGHT (1]
smgLEUNT | TRUCK | ommER
COUNTRY SEMI- COMBI- FINGLE TAMDEM 2 3 sl 82 E sl B2 -1 =3 H 33
TRuCK | BUS | TRAILER | MATIONS
mare | mewe | mewe | mene | mews | mowe | mowie | mewie | mome | mewie | mewe | mewie
ey | et e | e | | ot ' wor | wes | tess | wmer | mer | toer | wer | e | mer | mes | we
wpestira 25 lm e |wo fwa m 1086 180 Degendent upon e spacing io 42,0 ons mesmum
Bahamas (76 TEN Y ETER R B 8,1 ) i Wo regutation
[pattason 23 | 16 |a1 |6 ) | [me T [112 _l | | | [
Ihm-h 23 i2} %] 03 12 () Bk s B (RS weRR] DB O weliich gige
Boia 25 25 38 J1oa 15,3 1] 12.0 N ieguiations
Beaci 26 | a2 [z [uz Juas 18 100 1.0 we  |z=e o [2o [me [awo [me [eo Jee [eo
. a5 | M mr w2 fme W 20 150 wo (me |ms  (ms @5 s |ms (s |mo |as
- 1 45 [z [125 |2 204 0o o wo |@ms |mo (W5 (®5 |42 |mo |#s  |eo w8
[ 60 &0
Chite: [24) 2.5 38 100 1.0 14,0 2.0 Depeadent upen axle spacng
20 120
Ctamia 1] 35  J1zo  |wo [6e 0.0 [¥] 145 Daparelent upon i 528, vk pacng
ok |25 [ 40 [\ {iea |6 83 ) 13 114 1210 |2a.o ‘:m.s |m.s |:|r,1 |m_z ‘ ‘a:r_i T
B 108 14,0
Deminican Pepebic | 25| 40 00 [ | o) 209 Dpesciem on tire size 3ng e spacing
[— 26 |38 [wr [wa |0 83 i) 180 155 !au |2r,5 |:ss,s |m.s |aa,r ]3.5 [&u |13.n ||u
Fakiend Islangs M legisiaton i exivience
Feench Gulana (24 | 25 |— 10 |10 [1s0 8.0 wo (131 LI Y] =0
Gesteiouze 1] a0 | e [isn 18,0 110 118 U Y] o
[m— 2o |on |me mo fwe e fse fms fue jms |me Pﬁ.s las |ae.o IM ‘m ‘x.n |m
Hat {19) 25 35 o [nao [ise 180 120 oL N mgulatons
Handures {78) 28 | as :?ﬂm o [1sa wa 0 18 o |ws a0 \2\1.5 13\5 |:a.u |:sa.o iu.s ‘:u.s I:m
smsca sy 25 |32 |s1 | sR | 12.8 83 [ 135 135 s
Marimisue s |- e |eo 150 8.0 a0 s e s [mo Jas Jms |woe [ | Tr.s j
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WIDTH | HEIGHT LENGTH RXLE LDAD MAXIMUM GROSS WEIGHT (1)
SIMGLE LT TRUCK DTHER
COUNTAY SEMI- COME. SINGLE TAROEM H 3 5 52 5 352 2 3 3 33
TRUCK | BUS | TRAILER | MATIONS
malric mairic | metric | meide | meiric | meiric | metric | meiric | metic | meiric | meiric | metvic
fons oas Mas | wes | Mas | Wes | tees | lom | mns | Mes | e | fom
Wessca (6] 2.5 4z |2z (w3 |we 73 ne 8.0 135 |235 235 |m\S N5 |ms |— 05 |55
Mentsereal {26] 21 6T 57 0o
r':;;"“’mw'“ 25 |as |we  |ne  [we 0o [ ——
Wicaragu (26) I ETE R B 18,5 80 ws@l 120 _If.s [au.u [2&.5 ]za.ﬁ e [mo |ss [us  |ao
S 1o
Panama 25 41 12 aﬂﬂ 152 195 LN 4 Dependent on axke spacng 1o mazimum of 37,5 fons.
Parsquay 25 40 |wms  [we  |;o0 0.0 10,0 170 i50 2o feso Jazp fao  |ae0 |0 (w0 (400|400
s |15 [1zo 16.4 0.0 16.0 1o (a0 jar (a0 |00 Mo
Feru L R T R T Mo "o 18,0 170 |20 |0 [mse o |0 |wa [BU (B0 [0
Puarin fice 2.4 4,1 08 o8 15,2 15,2 As authorined by license ar cerificate of registration
5. Cneistopnes,
23 6.7 57 78 5.1 51
51 Lucia [78) 2 |= 22 127 = = —_ = Maimum geoss weight 8,3 metric lons
[Saint Piare 82 ?
25 e 2o 150 100 13,0 - 190|260 380 Degandent upon e spacin
iquion o igon i A
L]
El Salvador 25 38 lg'gm ne o |nn .3 8.0 14,5 120|168 (200 (268 ‘2&.9 ‘:u.a =0 [n.! {ax.s |
(Surinam 25] a5 | |nao B0 Dependent upon lire size and axie spacing
Trivitiad-Tobago (261 2.4 33 8.4 oo s 135 B.0 B.O il
240 |4 w7 w7 (67 (20 5.1 14,5
Dey I
Unmed Sttes (5] | 2 | sz |ea w3 |ae 9 0.5 2 pernt i dol 3packiy
Uraguiy 25 | a0 Jrzo 132 |65 00 0o 16,0 150 |20 jaso |3ne 3.0
ni,, (W07
Wemazu (24) 26 14 12 ?t:"l 12 zm 15,1 w3 84§ 148 12,0 18,6 20,0 0.0 @A [n.n
1. Eoe vehicl e nomendlshuns, page 8 B Dagmnden] on e s2w a0d clfer condisons. 1. Vs from 14,52 0 26,81 inns according i2 the distance bebween group of
2. Arguistions wary with Bype ol veticl 13 F wew, 1503 me, 25 Rl
T, VEL5 rroplers B Bruck-SRelon willh s Do has. 30 50 raskars 1o 1ruack KR TE Digsstral Pttt frury S grihend i ebcies moceisciog Muss amds 29 50% wtes Bine.
e - i and pai. 6. Limits shewes s dor Ciasa A highways, Class B hgPeiys have iower imis. 23 Prasent lagal bt s 0,800 Be. par 2-axie vatic, or 10 kg . Hasmar
& ol seguiied 7. Fiagulabons viry with Iype of wetice. Tygs 250 is 14,50 m; Type 2.52 asd ik 0 % i will b rwen] by apecial perssticnion us 1o 50,000 i
8. Fiegyotation vary by Province o Siale. Figeres indioate ranga ol variaiion in FEim 14,60 m; 362 1 1525 m. VW, sl lar op o 100,000 s
Frain TR TS, 19 Latest svalabio rapon: 1571, 281077 repoat
T. Threw of mose me wehikes have e highes! mit 201 Moi permitied. 25 1874 repont.
B Varicks type 3-52 bas e hgtest 26 1981 repont
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WIDTH | HEIGHT LENGTH AXLELOAD MAXIMUM GROSS WEIGHT (1)
SINGLEUNT | TRUCK | OTHER
COUNTRY SEMI- | coml. | SINGLE | TANDEM | 2 3 {281 | o2s2 | 3st | 3s2 | 22 | 23 | 32 | 33
TRUCK | B8US | TRAILER | NATIONS
metric metric metric metric metric metric metric metric metric metric metric metric
meters | melers | melers | melors | mefers | melers tons tons tons | ftons | tons | tns | tons | tons | toms | tons | tens | tons
Austria 25 |40 |20 [120 {i60 18,0 100 16,0 60 |20 |60 [320 |30 {30 |20 [0 |30 (380
) 10.0 16.0
Beigium 25 |40 120 [120 |158 18,0 20®  lpo® [0 |0 e |wm0 40 |390 444 [aa0  |4d0
Buigaria (10} 25 |40 |1zo [120 (5 22,0 10007 |@8) 160 {260 |30 |30 350 (350 (400 |40 |400 {400
Cyprus (9)(2) 24 34 9.1 91 [140 14.0 50 12,0 12.0
) 10,0 15 16,0 26,0
Gzechosiovakia 25 |40 |20 [120 155 20 o 1809|170 250 2,009 48,009)
Denmark 25 |40 120 [120 155 18,0 10,0 16.0 180|240 |260 [380 [320 |440 380 |420 [440  [440
Finland 25 40 12,0 13,0 16,0 220 10,0 16,0 16.0 22.0 Depends on distance between outer axles, not to exceed 48,0 tons
France 25 |- 1,0 ug 155 18,0 18,0 ) 190 |260 [0 [s0 [0 |30 [0 |30 (30 [380
Germany (West) | 25 | 40 [120 [120 |150 18.0 10,0 16,0 %0 |20 |60 [0 320 (380 380 |30 [380
Gibrattar 25 |41 1o |20 |56 15,6 10,0 16.0 160 |40 l2a0 |30
Great Britain 25 | 46®) |10 [120 [155 ;:'g(a) 10.5 2039)  |16.309) |24.49) [24.40) {3250
Greece 25 40 12.0 12,0 15,0 18.0 :2'3(21) 20,0 18.0 26,0 20 38.0 40 tons, except for tankers to Yugosiavia
Hungary 25 |40 |20 [r20 |60 ;gg 10,0 16.009) 200 240 {280 {320 {320 [0 |320 [380 {3&.0 [33,0
Iceland 25 38 l120 |20 [1s0 18,0 6.0(17) | 8.0(17) (8
20,0 16,0, |24.0 . {240 {320, [320 320
Ireland 25 | 466 [120 [120 |55 18,0 105 0@ 20 |290@ 309 [570® (520 |380@ [0 [3800) |38.00) |38.00)
Italy 25 |40 |20 |20 |55 18,0 12,0 Z'gm 180 |240 |20 [400 [s60 |40 (a0 432 |40 [ae0
100, 12,0 18,0
Luxembourg 25 |40 0@ | e |15 2o 180 190 190 [260 {380 {as0 [sso |80 400 [400 [400 [400
Malta (15) 25 |32 Z'Z(s)
Monaco 25 110|120 [150 18.0 13,0 © 190 |20 |30
Netherlands 25 |40 |10 |20 |55 18,0 10,0 18025 200 |30 [306 (400 400 (500 400 (500 500  [50.0(26)
155 18,0 6,0 9.0 120 [150 [180 [210 210 {240 |40 |20 |20 |270
Norway 25 | asemfrad 1124000 e o8B0 L 16.0 wo |0 |0 |0 [wo |20 leoo |#0 |40 500
Poland 25 |40 |20 [120 [160 18,034 | 80 1459 160 a0 [320 [se0 [s20 [0 [s20 [420 |20 |40
Portugal 25 |40 |28 |20 {15001 {180 10.0 16.0 180 |20 |260 [s20 [s20 (380 |20 |0 [0 |30
) 10,0 16.0 160 (220 |260 |30 |30 |30 320 (380 [380 |30
Romania (22) 25 |40 120 120 1150 20 75 120 120 180 w5 fao lzo |zo |20 (20 |70 v
Spain 25 |40 |20 120 165 18,0 130 147 20,0(12) f;’): 2 38,07(12)
Sweden 26 _ - — 24,0 24,0 10.0 16,0 Depends on distance between outer axles, not to exceed 51.4 tons
) 10,0 19.0
Switzerland 2309 | 40 [, 0@ 120 f6o 18,0 10,0 18,0 80 |00 (260 |280
Turkey 25 |40 1‘1’8 120|150 18,0 100 16,0 160 |20 |20 |®20 |20 |30 [0 [0 [0 380
) 10
Yugosiavia (15)(20) | 25 | 40 | ,'(6) 15,0 18.0 10,0 16,0
1. See vehicle type nomenciature, page 8. 12. Provided it does not exceed 5,0 tons per meter of length measured between  24. Maximum length for coupled vehicles.

NOowN

10.
n.

1977 report.

Special permission may be granted for vehicles exceeding these fimits.
Three or more axle veticies have the highest fimit.

Maximum weight for a tandsm axle is 7,35 tons for tha most heavity loaded
axie, where the distance in the two axles is 0,9 m. This weight increases
beyond 14,7 tons by 700 kg. per 0,06 m of distance beyond 0.9 m, but must
not exceed 21 tons for a distance of 1.35 m between the axies with
‘maximum of 10,5 tons for the most heavily loaded axis.

Only for buses.

Depandent on axie spacing and other conditions.

1981 repont.

Truck semitrailer is allowed to have 15,5 m when used for ransportation of
containers.

Certification of Cargo Containers

13,

15.
17,

18.

23

the first and the last axle.

On some main roads: 2,50 m.

Latest available report: 1971

A maximum of 10,0 tons for single axie and 16,0 tons for tandem axle is
allowed on 82% of the state roads.

A maximum gross weight of 38,0 tons is allowed on 82% of the state roads
and 28,0 tons on the remaining 18%.

The maximum gross weight for i types and categories of vehicies, with or
without trailer, is limited only by the maximum axle loads permitied

10 tans, no power; 13 tans with power.

‘Romania permited weight depends on raad quality.

Maximum length for semi-trailer buses.

116

For wide spread tandem (more than 2 meters between axies), maximum
load is 20 tons.

Maximum gross train weight is 50.0 tons. The number and position of the
axles determine the gross vehicie's weight.

6,0 tons for steerable axle.

6.5 10 10,0 depending on axle spacing.

Only taiters.

With steerable rear axies.

. Limited to raods for timber transpon.

25 tons i at least 2 axies are driven.

10 tons with no power. 12 tons with power.

22,0 m for 3 vehicles.
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maximum gross weight of the vehicle is not exceeded.
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circle of 25 m diameter.
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Limitsof Motor Vehicle Sizesand Weights Appendix C
ASIA, MIDDLE EAST AND OCEANIA
WIDTH | HEIGHT LENGTH AXLELOAD MAXIMUM GROSS WEIGHT (1)
SINGLE UNIT TRUCK OTHER
COUNTRY SEMI- COMBI- SINGLE TANDEM 2 3 281 282 3-51 3-52 22 23 32 33
TRUCK BUS TRAILER NATIONS
metric metric metric | metric | metric | metric | metric | metric | metric | metric | metric | metric
meters | mefers | melers | melers | meters | Melers | g wos | tons | tons | tons | tons | tons | tons | toms | tons | tons | tons
g (18) 2,5 4.0 12,0 12,0 16,0 24,0 8.0 14,0 16,0 24.0 24,0 34.0 36,0 44,0
Bahrain 25 |40 120|120 [150 18,0 11,2 14708  [163 |24 32.5
Hong Kong (3) 25 146 {110 [0 160 10,0 20,0 160  |240  [240 340 {320 |380 (36)
India g; i‘:(l) 1.0 1.0 16.0 18,0 10,2 18,0 16,2 240 26,4 34,2 34,2 42,0 36,6 4.4 44,4 52,2
{ndonesia (18) 25 35 1,0 12,0 140 18,0 50 80 9.0 11,0 13.0 210 16,0
! ) ' ’ ! ’ 7.0(41) 12,0(41) ' ’ ' ' '
fran 25 4.0 10,0 11.0 16,0 18,0 13,0 20,0 19,0 26,0 26,0 32,0 320 38,0 30,0 32.0 38.0 40,0
fraq 2,6 4,1 12,0 12,0 16,5 20,0 12,0 18.0 18,0 24,0 30,0 36.0 36.0 42,0 42,0 48,0 480 54,0
Israel 25 40 :;’3(6) 12,0 15,5(7) 18,0(7) 13,0 21,0 19,0 27,0 32,0 33.0 40,0 48,0 380 46,0 52,0 54,0
Japan 2,5 38 12,0 12,0 12,0(9) 12,0 10,0 Total weight not to exceed 20 tons {10)
Jordan 2,6 42 12'2{6) 12,0 16,2 18,5 13.0 18,0 2.0 27,0 36,0 36,0 40,0 36.0 44,0 48,0
Korea (8)(26) 25 135 |20 [120 120 12,0 10,0 — Total weight not to exceed 20 tans
Kuwait 35 40 12,0 12,0 15,0 26,0 100 :gg (38} Not to exceed 40,0 tons
Lebanon 25 |38 110 [0 |10 18,0 14.0 14701 19,0 lzs,o l 35,0
| Malaysia
(12)(13)(28) 2,3 3,2(2) | 91 8.1 1.2 12,2 81 12,2 18,3
Pakistan (18) 25 4,0 11,0 11,0 15.0 18.0 8.0 14,5 12,0 210 35,0 42,0
Philippines 25 45 10.0 1.0 11,0 14.0 8,0 145 16,0 22,0 33,0 330 33,0 33.0 {42) (42) (42) (42)
Samoa (27)
Saudi Arabia 2,6 42 12,0 12,0 17,0 20,0 130 210 20,0 330 45,0 45,0
25 {32 lwoo {0 Ji1o 10,0 20,0 16,0 4.0
. 38 10,0
Sri Lanka 25 4 6(29) 1o 10,7 14,0 17,0 15,3 20,0 21,0 27,5 26,5 30,5
Syria (30) 25 3.8 1?'3(6) 1.0 14,0 18,0 12,0 18.0 20 24,0 26,0 26.0 35,0 26,0 30,0
Taiwan 25 |38 Ino (12 [180 20,0 100 14,5 150 [210  [3s0 420
Thailand (17)(18) 25 “4) 10,0 12,0 15,0 18,0 9.1 16.4 12,0 210 21,1 284 30,1 37.4 30,2 38,2
United Arab 26 |42 20 |~  |wo 210 135 200 190 200 40 40
|Emirates
Yemen Arab 275 |45 l2o 180 70 180 180 a0 |ao |mo |0 |#0 o |0 [0 [450
‘Republic 30,0
) 40 11,0 1.0 16,5 17.0 81 13,2 . "
Australia (20) 25 a4 201 201 201 05 9.0 165 Dependent on axle spacing and other regulations
Fiji tslands (18) 2,5(221) | 3.4 10,1 10,1 10.1 10,1 8,0 14,5 16,0 22,5 24,0 [30‘5 130,5 I 3.8
New Caledonia 2,5 3,8(34) |11.0 12,0 15,0 18.0 13.0 (31) 19,0 26,0 38,0
[ew zetand 2502 ] 43 |12.303) {12323 |20) woes) | s2e0) [15ses [ |99 [ Juo Jua Jea  [wa [ass |EED
IPapua New Guinea | 2.5 43 95 10,0(32) | 13.7 15.3 8.1 16.2 Dependent upon axle spacing and other regulations
1. Ses vehicle type nomenciature, page B. 12. Maximum axle loads and maximum gross weight of vehicles vary on different 26. Limits effective in mid-1974 for twin tired axies. Lower limits apply on many
2, 4,57 m for double-deck buses. routes of the highway network. roads.
3. The Commissioner for Transport may authorize sizes and weights in excess  13. Maximum gross weight regulations exclude special purpose vehicles and 27. Latest available report: 1971.
of these. trailors for indivisible loads. 28. 1977 report.
4. Depends on the type of body build. 17. The maximum gross vehicle weight limitations are the ones permitted only 29. Double deck buses 4,6 m.
6. 3 or more axle vehicles have the highest limit. on primary and secondary roads. 30. Weights are authorized by annual permits and licenses.
7. Each component vehicie must not exceed 12,0 m of length. 18. 1981 report. 31. Seenocte 7. page 6.
8. To exceed these limitations requires approval of the Ministry of Transport 20. Regulations vary by States. Figures indicate range of variation in maximum  32. 11,3 m for approved buses.
{Korea). fimits. 34. Taller vehicles under driver's responsibility.
9. This limit is 16,5 m for vehicles operating in the National Motorway System.  21. Vehicles carrying sugar cane only: 3,05 m. 36. The Commissioner of Transport may authorize vehicles of the type.
10. Special vehicles up to 34,0 tons in totai weight can be operated in the 22. Agricuitural vehicles may be up o 3,7 m subject to travel conditions. 38. Depending on axle spacing.
National Motorway System. 23. Distance ahead of rear axle limited 10 8,3 m; rear overhang lirmited to 4 m. 41. Only for Ciass | roads (470 Km).
11. Each component of the tandem axle is allowed an increase of 0,35 tons for 24, Limits based on distance ahead of rear axle to the "tumntable.” 42, Based on evaluation of vehicle diagram.
every 5 cms over 0,90 m up 1o a maximum of 14 tons, provided that the 25. Subject also 1o the restriction in Note (24) and ability to drive around inside a
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Limitsof Motor Vehicle Sizesand Weights

Appendix C

WIDTH | HEIGHT LENGTH AXLE LOAD MAXIMUM GROSS WEIGHT
SINGLE UNIT TRUCK OTHER
COUNTRY I ——— COMBI- | SINGLE TANDEM 2 | 28
ENGLISH TRUEK BUS TRAILER | MATIONS e
[ A tom | W | e | tom
ANCHD | ALTURA LONGITUD TOTAL CARGA POR EJES PESD MAXIMO TOTAL
SINGLE UNIT camioN | 0TRAS ]
pats SEMI- coMEl | SIMPLES TANDEM 1 | |38 | oma
ESPANOL CAMIONES | BUS  (REMOLOUE | MACIONES
L 1] matros Lol L] =i Tra mEre ‘..“.“ m mtricss | metics | mitrics K
LARGEUR|HAUTEUR LONGUEUR POIDS PAR ESSIEU PaIDS
veweLesole |
—_— VEHICLE | TRAIN | Essien ESSIEY w1 g | xa | sz
FRANCAIS SN sus | ARTICULE | ROUTIER | SIMPLE DOUBLE
o IR
metres | metres s metres s — matrique maitique | mesrigen metrigue | metrique| metrigue
OnnES onned Ak | lonn tonney tonms
BRETE | HOEME LAMEE GEWICHT PRO ACHSE HOCHSTGESAMT GEWICHT
EINZELFAMRZEUG
SATTEL- EINZEL. | DOPPEL.
DEUTSCH | tawo LasTRRAFT] omwipus | scHuessen | SASTEUG | ppice ACHSE EI U
WAGEN
o _ e — ey | T meiriich | metrisch | metsich | metrisch | metrisch
tonnen TonREE MWnnin | ToARdS | tonsen | ioRneA
Type 2 Type 3 Type 2-51 Type 2-52
Type 3-51 Type 3-52 Type 2-2
Type 2-3 Type 3-2 Type 3-3
Notation

The figure shows silhouettes of most basic commercial vehicle types in regular operation as designated by
code based on axle arrangement. The first digit indicates the number of axles of the truck or truck-
tractor. The letter “S” indicates a semitrailer, and the digit immediately following an “S" indicates the
number of axles on the semitrailer. Any digit other than the first in a combination, when not preceded by
an “'S", indicates a trailer and the number of its axles. For instance, a 2-52 combination is a two-axle
truck-tractor with a tandem-axle semitrailer. A 3-51-2 combination is a three-axle truck-tractor with tan-

dem rear axles, a semitrailer with

All data as of March 31, 1985
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a single axle, and a trailer with two axles.
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I nter national Convention for Safe Containers (CSC)

Appendix D

Preamble

THE CONTRACTING PARTIES,

RECOGNIZING the need to maintain a high level of
safety of human life in the handling, stacking and
transporting of contai ners,

MINDFUL of the need to facilitate internationa
container transport,

RECOGNIZING, in this context, the advantages of
formalizing common international safety require-
ments,

CONSIDERING that this end may best be achieved
by the conclusion of a convention,

HAVE DECIDED to formalize structura require-
ments to ensure safety in the handling, stacking and
transporting of containers in the course of normal
operations, and to thisend

HAVE AGREED as follows:

Articlel
General obligation under the present Convention

The Contracting Parties undertake to give effect to
the provisions of the present Convention and the
annexes hereto, which shdl constitute an integral
part of the present Convention.

Articlell

Definitions
For the purpose of the present Convention, unless
expressly provided otherwise:
1 Container meansan article of transport equi pment:

(@ of a permanent character and accordingly
strong enough to be suitable for repeated use;

(b) specialy designed to facilitate the transport
of goods, by one or more modes of transport, without
intermediate reloading;

(c) designed to be secured and/or readily han-
dled, having corner fittings for these purposes;

(d) of asize such that the area enclosed by the
four outer bottom cornersiseither:
(i) atleast 14 n? (150 sq ft) or
(i) atleast?7 m? (75 sg ft) if it isfitted with
top corner fittings.
The term container includes neither vehicles nor

packaging; however, containers when carried on
chassisareincluded.
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2 Corner fittings means an arrangement of aper-
tures and faces at the top and/or bottom of a con-
tainer for the purposes of handling, stacking and/or
securing.

3 Administration means the Government of a
Contracting Party under whose authority containers
are approved.

4 Approved means agpproved by the Administration.

5 Approval means the decision by an Administra-
tion that a design type or a container is safe within
the terms of the present Convention.

6 International transport means transport between
points of departure and destination situated in the
territory of two countries to at least one of which the
present Convention applies. The present Convention
shall aso apply when part of a transport operation
between two countries takes place in the territory of
acountry to which the present Convention applies.

7 Cargo means any goods, wares, merchandise
and articles of every kind whatsoever carried in the
containers.

8 New container means a container the construc-
tion of which was commenced on or after the date of
entry into force of the present Convention.

9 Existing container means a container which is
not anew container.

10 Owner means the owner as provided for under
the national law of the Contracting Party or the les-
see or bailee, if an agreement between the parties
provides for the exercise of the owner’s responsibil-
ity for maintenance and examination of the container
by such lessee or bailee.

11 Type of container means the design type ap-
proved by the Administration.

12 Type-series container means any container
manufactured in accordance with the approved -

sign type.

13 Prototype means a container representative of
those manufactured or to be manufactured in a de-
sign type series.

14 Maximum operating gross weight or rating or R
means the maximum allowable combined weight of
the container and its cargo.

15 Tare weight means the weight of the empty
container including permanently affixed ancillary
equipment.

16 Maximum permissible payload or P means the
difference between maximum operating gross weight
or rating and tare weight.
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Articlelll
Application

1 The present Convention applies to new and ex-
isting containers used in international transport, ex-
cluding containers specially designed for air transport.

2 Every new container shall be approved in accor-
dance with the provisions either for type-testing or
for individual testing as contained in annex 1.

3 Every existing container shal be approved in
accordance with the relevant provisions for approval
of existing containers set out in annex | within five
years from the date of entry into force of the present
Convention.

ArticlelV
Testing, inspection, approval and maintenance

1 For the enforcement of the provisionsin annex |
every Administration shall establish an effective pro-
cedure for the testing, inspection and approvd of
containers in accordance with the criteria established
in the present Convention, provided, however, that an
Administration may entrust such testing, inspection
and approval to organizations duly authorized by it.

2 An Adminigtration which entrusts such testing,
inspection and approval to an organization shall in-
form the Secretary-General of the Inter-
Governmental Maritime Consultative Organization
(hereinafter referred to as “the Organization”) for
communication to Contracting Parties.

3 Application for approval may be made to the
Administration of any Contracting Party.

4  Every container shall be maintained in a safe con-
dition in accordance with the provisions of annex .

5 If an approved container does not in fact comply
with the requirements of annexes | and Il the Ad-
ministration concerned shall take such steps as it
deems necessary to bring the container into compli-
ance with such requirements or to withdraw the g-
proval.

ArticleV
Acceptance of approval

1 Approva under the authority of a Contracting
Party, granted under the terms of the present Con-
vention, shall be accepted by the other Contracting
Parties for al purposes covered by the present Con-
vention. It shall be regarded by the other Contracting
Parties as having the same force as an approval is-
sued by them.
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2 A Contracting Party shall not impose any other
structural safety requirements or tests on containers
covered by the present Convention, provided how-
ever, that nothing in the present Convention shall
preclude the application of provisions of national
regulations or legidation or of international agree-
ments, prescribing additional structural safety re-
quirements or tests for containers specially designed
for the transport of dangerous goods, or for those
features unique to containers carrying bulk liquids or
for containers when carried by air. The term danger-
ous goods shall have that meaning assigned to it by
international agreements.

Article VI

Control

1 Every container which has been approved under
article 111 shall be subject to control in the territory of
the Contracting Parties by officers duly authorized
by such Contracting Parties. This control shall be
limited to verifying that the container carries a vaid
Safety Approval Plate as required by the present
Convention, unless there is significant evidence for
believing that the condition of the container is such
asto create an obvious risk to safety. In that case the
officer carrying out the control shall only exercise it
in so far as it may be necessary to ensure that the
container is restored to a safe condition before it
continues in service.

2 Where the container appears to have become
unsafe as aresult of a defect which may have existed
when the container was approved, the Administra:
tion responsible for that approval shall be informed
by the Contracting Party which detected the defect.

ArticleVII

Sgnature, ratification, acceptance,
approval and accession

1 The present Convention shal be open for sigha
ture until 15 January 1973 at the Office of the United
Nations at Geneva and subsequently from 1 February
1973 until 31 December 1973 inclusive at the Head-
quarters of the Organization a London by al States
Members of the United Nations or Members of any of
the specialized agencies or of the International Atomic
Energy Agency or Parties to the Statute of the Inter-
national Court of Justice, and by any other State in-
vited by the General Assembly of the United Nations
to become a Party to the present Convention.

2 The present Convention is subject to ratification,
acceptance or approval by Stateswhich have signed it.

3 The present Convention shall remain open for
accession by any State referred to in paragraph 1.
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4 Instruments of ratification, acceptance, approva
or accession shal be deposited with the Secretary-
Genera of the Organization (hereinafter referred to
as “the Secretary-Genera”).

ArticleVIII

Entry into force

1 The present Convention shall enter into force
twelve months from the date of the deposit of the
tenth instrument of ratification, acceptance, approva
or accession.

2 For each State ratifying, accepting, approving or
acceding to the present Convention after the deposit
of the tenth instrument of ratification, acceptance,
approval or accession, the present Convention shall
enter into force twelve months after the date of the
deposit by such State of itsinstrument of ratification,
acceptance, approval or accession.

3 Any State which becomes a Party to the present
Convention after the entry into force of an amend-
ment shall, failing an expression of a different inten-
tion by that State,

(8 be considered as a Party to the Convention
as amended; and

(b) be considered as a Party to the unamended
Convention in relation to any Party to the Conven-
tion not bound by the amendment.

Articlel X

Procedure for amending any part or parts
of the present Convention

1 The present Convention may be amended upon
the proposal of a Contracting Party by any of the
procedures specified in this article.

2 Amendment after consideration in the Organi-
zation:

(& Upon the request of a Contracting Party,
any amendment proposed by it to the present Con-
vention shall be considered in the Organization. If
adopted by a magjority of two thirds of those present
and voting in the Maritime Safety Committee of the
Organization, to which al Contracting Parties shall
have been invited to participate and vote, such
amendment shall be communicated to all Members
of the Organization and al Contracting Parties at
least six months prior to its consideration by the As-
sembly of the Organization. Any Contracting Party
which is not a Member of the Organization shal be
entitled to participate and vote when the amendment
is considered by the Assembly.
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(b) If adopted by atwo-thirds majority of those
present and voting in the Assembly, and if such ma
jority includes a two-thirds mgjority of the Con-
tracting Parties present and voting, the amendment
shall be communicated by the Secretary-General to
all Contracting partiesfor their acceptance.

(¢) Such amendment shal come into force
twelve months after the date on which it is accepted
by two thirds of the Contracting Parties. The
amendment shall come into force with respect to all
Contracting Parties except those which, before it
comesinto force, make a declaration that they do not
accept the amendment.

3 Amendment by a conference:

Upon the request of a Contracting Party, concurred
in by at least one third of the Contracting Parties, a
conference to which the States referred to in article
VII shall be invited will be convened by the Secre-
tary-General.

Article X

Secial procedure for amending the annexes

1 Any amendment to the Annexes proposed by a
Contracting Party shall be considered in the Organi-
zation at the request of that Party.

2 If adopted by atwo-thirds mgjority of those pres-
ent and voting in the Maritime Safety Committee of
the Organization to which dl Contracting Parties shall
have been invited to participate and to vote, and if
such mgjority includes a two-thirds mgjority of the
Contracting Parties present and voting, such amend-
ment shall be communicated by the Secretary-Genera
to all Contracting Partiesfor their acceptance.

3 Such an amendment shall enter into force on a
date to be determined by the Maritime Safety Com-
mittee at the time of its adoption unless, by a prior
date determined by the Maritime Safety Committee
at the same time, one-fifth or five of the Contracting
Parties, whichever number is less, notify the Secre-
tary-General of their objection to the amendment.
Determination by the Maritime Safety Committee of
the dates referred to in this paragraph shall be by a
two-thirds mgjority of those present and voting,
which majority shall include a two-thirds mgjority of
the Contracting Parties present and voting.

4 Onentry into force any amendment shall, for al
Contracting Parties which have not objected to the
amendment, replace and supersede any previous
provision to which the amendment refers; an objec-
tion made by a Contracting Party shall not be bind-
ing on other Contracting Parties as to acceptance of
containers to which the present Convention applies.

ABS



I nter national Convention for Safe Containers (CSC)

Appendix D

5 The Secretary-Genera shall inform dl Contract-
ing Parties and Members of the Organization of any
request and communication under this article and the
date on which any amendment entersinto force.

6 Where a proposed amendment to the annexes
has been considered but not adopted by the Maritime
Safety Committee, any Contracting Party may re-
guest the convening of a conference to which the
Statesreferred to in article V11 shall beinvited. Upon
receipt of notification of concurrence by at least one
third of the other Contracting Parties, such a confer-
ence shall be convened by the Secretary-Genera to
consider amendments to the annexes.

Article XI
Denunciation

1 Any Contracting Party may denounce the pres-
ent Convention by effecting the deposit of an instru-
ment with the Secretary-General. The denunciation
shall take effect one year from the date of such de-
posit with the Secretary-General.

2 A Contracting Party which has communicated
an objection to an amendment to the annexes may
denounce the present Convention and such denun-
ciation shall take effect on the date of entry into
force of such an amendment.

Article X11
Termination

The present Convention shall cease to be in force if
the number of Contracting Parties is less than five
for any period of twelve consecutive months.

Article X111
Settlement of disputes

1 Any dispute between two or more Contracting
Parties concerning the interpretation or application of
the present Convention which cannot be settled by
negotiation or other means of settlement shall, at the
request of one of them, be referred to an arbitration
tribunal composed as follows: each party to the dis-
pute shall appoint an arbitrator and these two arbi-
trators shall appoint a third arbitrator, who shall be
Chairman. If, three months after receipt of a request,
one of the parties has failed to appoint an arbitrator
or if the arbitrators have failed to elect the Chairman,
any of the parties may request the Secretary-General
to appoint an arbitrator or the Chairman of the arbi-
tration tribunal.

2 The decision of the arbitration tribunal esteb-
lished under the provisions of paragraph 1 shall be
binding on the partiesto the dispute.
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3 The arhitration tribunal shall determine its own
rules of procedure.

4 Decisons of the arbitration tribund, both as to its
procedures and its place of meeting and asto any con
troversy laid beforeit, shall be taken by mgjority vote.

5 Any controversy which may arise between the
parties to the dispute as regards the interpretation and
execution of the award may be submitted by any of
the parties for judgment to the arbitration tribuna
which made the award.

Article X1V
Reservations

1 Reservations to the present Convention shall be
permitted, excepting those relating to the provisions of
articles | to VI, XIlI, the present article and the a-
nexes, on condition that such reservations are com-
municated in writing and, if communicated before the
deposit of the instrument of ratification, acceptance,
approval or accession, are confirmed in that instru-
ment. The Secretary-General shall communicate such
reservationsto al Statesreferred toin article VII.

2 Any reservations made in accordance with para-
graph 1:

(& modifies for the Contracting Party which
made the reservation the provisions of the present

Convention to which the reservation relates to the
extent of the reservation;

(b) modifies those provisons to the same extent
for the other Contracting Parties in their relaions with
the Contracting Party which entered the reservetion.

3 Any Contracting Party which has formulated a
reservation under paragraph 1 may withdraw it at
any time by notification to the Secretary-General.

Article XV
Notification

In addition to the notifications and communications
provided for in articles IX, X and X1V, the Secre-
tary-General shall notify all the States referred to in
article VI of the following:

(8 signatures, ratifications, acceptances, ap-
provals and accessions under article VII;

(b) the dates of entry into force of the present
Convention in accordance with article VIII;

(¢) the date of entry into force of amendments
to the present Convention in accordance with articles
IX and X;

(d) denunciations under article X1;

(e) the termination of the present Convention
under article X11.
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Article XVI
Authentic texts

The original of the present Convention, of which the
Chinese, English, French, Russian and Spanish texts
are equally authentic, shal be deposited with the
Secretary-General, who shall communicate certified
true copiesto al Statesreferredtoinarticle VII.

IN WITNESS WHEREOF the undersigned Plenipo-
tentiaries, being duly authorized thereto by their e
spective Governments, have signed the present Con-
vention.*

DONE at Geneva this second day of December, one
thousand nine hundred and seventy-two.

Annex |

Regulations for the testing, inspection,
approval and maintenance of containers

CHAPTER |—Regulations common
to al systemsof approva

Regulation 1
Safety Approval Plate

1 (8 A Safety Approva Plate conforming to the
specifications set out in the appendix to this annex
shall be permanently affixed to every approved con-
tainer at areadily visible place, adjacent to any other
approval plate issued for officia purposes, where it
would not be easily damaged.

(b) On each container, al maximum gross
weight markings shall be consistent with the maxi-
mum gross weight information on the Safety Ap-
proval Plate.

(c) Theowner of the container shal remove the
Safety Approva Plate on the container if:

(i) the container has been modified in a
manner which would void the origina
approva and the information found on
the Safety Approval Plate, or

(ii) the container is removed from service
and is not being maintained in accor-
dance with the Convention, or

(iii) the approva has been withdrawn by the
Administration.

2 (8 The plate shal contain the following infor-
mationin at least the English or French language:

“CSC SAFETY APPROVAL”
Country of approva and approval reference

* Signatures omitted.
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Date (month and year) of manufacture

Manufacturer's identification number of the
container or, in the case of existing containers
for which that number is unknown, the number
allotted by the Administration

Maximum operating gross weight (kg/lb)
Allowable stacking weight for 1.8g (kg/lb)
Transverse racking test load value (kg/Ib).

(b) A blank space should be reversed on the
plate for insertion of end-wall and/or side-wall
strength values (factors) in accordance with para
graph 3 of this regulation and annex |1, tests 6 and 7.
A blank space should also be reserved on the plate
for the first and subsequent maintenance examination
dates (month and year) when used.

3 Where the Administration considers that a new
container satisfies the requirements of the present
Convention in respect of safety and if, for such con-
tainer, the end-wall and/or side-wall strength values
(factors) are designed to be greater or less than those
stipulated in annex 11, such values shall be indicated
on the Safety Approval Plate.

4 The presence of the Safety Approva Plate does
not remove the necessity of displaying such labels or
other information as may be required by other regu-
lations which may bein force.

Regulation 2

Maintenance and examination

1 The owner of the container shall be responsible
for maintaining it in safe condition.

2 (& The owner of an approved container shall
examine the container or have it examined in accor-
dance with the procedure either prescribed or ap-
proved by the Contracting Party concerned, at inter-
vals appropriate to operating conditions.

(b) The date (month and year) before which a
new container shall undergo its first examination
shall be marked on the Safety Approval Plate.

(¢) The date (month and year) before which the
container shall be re-examined shdl be clearly marked
on the container on or as close as practicable to the
Safety Approva Plate and in a manner acceptable to
that Contracting Party which prescribed or approved
the particular examination procedurei nvolved.

(d) The interva from the date of manufacture
to the date of the first examination shall not exceed
five years. Subsequent examination of new contai n-
ersand re-examination of existing containers shal be
at intervals of not more than 30 months. All exami-
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nations shall determine whether the container has
any defects which could place any person in danger.

3 (8 Asan dternative to paragraph 2, the Con-
tracting Party concerned may approve a continuous
examination programme if satisfied, on evidence
submitted by the owner, that such a programme pro-
vides a standard of safety not inferior to the one set
out in paragraph 2 above.

(b) To indicate that the container is operated
under an approved continuous examination pro-
gramme, a mark showing the letters ACEP and the
identification of the Contracting Party which has
granted approval of the programme shal be dis-
played on the container on or as close as practicable
to the Safety Approva Plate.

(¢) All examinations performed under such a
programme shall determine whether a container has
any defects which could place any person in danger.
They shall be performed in connection with a major
repair, refurbishment, or on-hire/off-hire interchange
and in no case less than once every 30 months.

4 For the purpose of this regulation the Contrad-
ing Party concerned is the Contracting Party of the
territory in which the owner is domiciled or has his
head office. However, in the event that the owner is
domiciled or has his head office in a country the
government of which has not yet made arrangements
for prescribing or approving an examination scheme
and until such time as the arrangements have been
made, the owner may use the procedure prescribed
or approved by the Administration of a Contracting
Party which is prepared to act as the Contracting
Party concerned. The owner shall comply with the
conditions for the use of such procedures set by the
Administration in question.

CHAPTER Il—Regulations for approval
of new containers by design type

Regulation 3
Approval of new containers
To qualify for approva for safety purposes under the
present Convention al new containers shall comply
with the requirements set out in annex 1.
Regulation 4
Design type approval
In the case of containers for which an application for
approval has been submitted, the Administration will
examine designs and witness testing of a prototype
container to ensure that the containers will conform

with the requirements set out in annex Il. When sa-
isfied, the Administration will notify the applicant in

Certification of Cargo Containers

writing that the container meets the requirements of
the present Convention and this notification shall
entitle the manufacturer to affix the Safety Approval
Plate to every container of the design type series.

Regulation 5
Provisionsfor approval by design type

1 Where the containers are to be manufactured by
design type series, application made to an Admini-
stration for approva by design type shall be accom-
panied by drawings, a design specification of the
type of container to be approved and such other data
as may be required by the Administration.

2 The applicant shall state the identification sym-
bols which will be assigned by the manufacturer to
the type of container to which the application for
approval relates.

3 Theapplication shal aso be accompanied by an
assurance from the manufacturer that he will:

(@ produce to the Administration such contain-
ers of the design type concerned as the Administra-
tion may wish to examineg;

(b) advisethe Administration of any changeinthe
design or specification and await its approval before
affixing the Safety Approva Plateto the container;

(c) effix the Safety Approva Plate to each
container in the design type series and to no others;

(d) keep arecord of containers manufactured to
the approved design type. This record shall at least
contain the manufacturer’s identification numbers,
dates of delivery and names and addresses of cus-
tomers to whom the containers are delivered.

4 Approva may be granted by the Administration to
containers manufactured as modifications of an ap-
proved design typeif the Adminigtration is satisfied that
the modifications do not affect the validity of tests con-
ducted in the course of design type approval.

5 The Administration shall not confer on a manu-
facturer authority to affix Safety Approval Plates on
the basis of design type approval unless satisfied that
the manufacturer has ingtituted internal production-
control features to ensure that the containers pro-
duced will conform to the approved prototype.

Regulation 6
Examination during production
In order to ensure that containers of the same design
type series are manufactured to the approved design,
the Administration shall examine or test as many

units as it considers necessary, at any stage during
production of the design type series concerned.
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Regulation 7

Notification of administration

The manufacturer shall notify the Administration
prior to commencement of production of each new
series of containers to be manufactured in accor-
dance with an approved design type.

CHAPTER lI1—Regulations for approva
of new containers by individual approva

Regulation 8

Approval of individual containers

Approva of individua containers may be granted
where the Administration, after examination and
witnessing of tests, is satisfied that the container
meets the requirements of the present Convention;
the Administration, when so satisfied, shall notify
the applicant in writing of approval and this notifica-
tion shall entitle him to affix the Safety Approva
Plate to such container.

CHAPTER IV—Regulations for approval of
existing containers and new containers not
approved at time of manufacture

Regulation 9

Approval of existing containers

1 If, within five years from the date of entry into
force of the present Convention, the owner of an
existing container presents the following information
to an Administration:

(@) date and place of manufacture;

(b) manufacturer’s identification number of the
container if available;

(c) maximum operating grossweight capability;

(d) (i) evidence that a container of this type
has been safely operated in maritime and/or inland
transport for a period of at least two years, or

(ii) evidence to the satisfaction of the Ad-
ministration that the container was manufactured to a
design type which had been tested and found to com-
ply with the technical conditions set out in annex I,
with the exception of those technical conditions rela-
ing to the end-wall and side-wall strength tests, or

(iii) evidence that the container was con-
structed to standards which, in the opinion of the
Administration, were equivalent to the technica
conditions set out in annex |1, with the exception of
those technical conditions relating to the end-wall
and side-wall strength tests;

(e) alowable stacking weight for 1.8 g (kg/Ib);
and
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(f) such other data as required for the Safety
Approval Plate;

then the Administration, after investigation, shal
notify the owner in writing whether approva is
granted; and if so, this notification shall entitle the
owner to affix the Safety Approva Plate after an
examination of the container concerned has been
carried out in accordance with regulation 2. The ex-
amination of the container concerned and the affix-
ing of the Safety Approval Plate shall be accom-
plished not later than 1 January 1985.

2 Exigting containers which do not qualify for
approval under paragraph 1 of this regulation may be
presented for approva under the provisions of chap-
ter 11 or chapter 111 of thisannex. For such containers
the requirements of annex |l relating to end-wall
and/or side-wall strength tests shall not apply. The
Administration may, if it is satisfied that the contai n-
ers in question have been in service, waive such of
the requirements in respect of presentation of draw-
ings and testing, other than the lifting and floor-
strength tests, asit may deem appropriate.

Regulation 10

Approval of new containers not approved
at time of manufacture

If, on or before 6 September 1982, the owner of a
new container which was not approved at the time of
manufacture presents the following information to an
Administration:

(@) date and place of manufacture;

(b) manufacturer’s identification number of the
container if available;

(c) maximum operating gross weight capability;

(d) evidence to the satisfaction of the Admini-
stration that the container was manufactured to a de-
sign type which had been tested and found to comply
with thetechnical conditions set out in annex Il;

(e dlowable stacking weight for 1.8 g (kg/Ib);
and

(f) such other data as required for the Safety
Approval Plate;

the Administration, after investigation, may approve
the container, notwithstanding the provisions of
chapter 11. Where approval is granted, such approval
shal be notified to the owner in writing, and this
notification shall entitle the owner to affix the Safety
Approval Plate after an examination of the container
concerned has been carried out in accordance with
regulation 2. The examination of the container con-
cerned and the affixing of the Safety Approval Plate
shall be accomplished not later than 1 January 1985.
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CHAPTER V—Regulations for
approval of modified containers

Regulation 11
Approval of modified containers

The owner of an approved container that has been
modified in a manner resulting in structural changes
shall notify the Administration or an approved a-
ganization duly authorized by it of those changes.
The Administration or authorized organization may
require retesting of the modified container as appro-
priate prior to recertification.

APPENDIX

The Safety Approval Plate, conforming to the model
reproduced below, shall take the form of a perma
nent, non-corrosive, fireproof rectangular plate
measuring not less than 200 mm by 100 mm. The
words CSC SAFETY APPROVAL of a minimum
letter height of 8 mm, and dl other words and num-
bers of a minimum height of 5 mm shall be stamped
into, embossed on or indicated on the surface of the
plate in any other permanent and legible way.

CSC SAFETY APPROVAL

1 [GB-LITAY2ITITS] ..o T
2 Datemanufactured . ....................
3 IdentificationNo. . .............coon...
4 Maximum grossweight . . . .. Kg........ Ib E
5 Allowable stackingweight .............. o

FOri8g.............. KG......... b | 3
6 Racking test load value. . . .. Kg......... b |
72
S
O e

< 3200mm ———»

1 Country of approval and approval reference as
given in the example on line 1. (The country of
approval should be indicated by means of the
distinguishing sign used to indicate country of
registration of motor vehicles in international
road traffic.)

Date (month and year) of manufacture.

3 Manufacturer's identification number of the
container or, in the case of existing containers
for which that number is unknown, the number
allotted by the Administration.

4  Maximum operating gross weight (kg and Ib).

5 Allowable stacking weight for 1.8 (kg and Ib).

6 Transverseracking test load vaue (kg and Ib).

N
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7 End-wall strength to be indicated on plate only
if end-walls are designed to withstand a load of
less or greater than 0.4 times the maximum per-
missible payload, i.e. 0.4 P.

8 Side-wall strength to be indicated on plate only
if the side-walls are designed to withstand aload
of less or greater than 0.6 times the maximum
permissible payload, i.e. 0.6 P.

9 First maintenance examination date (month and
year) for new containers and subsequent main-
tenance examination dates (month and year) if
plate is used for this purpose.

Annex |1

Sructural Safety Requirements and Tests

Introduction

In setting the requirements of this annex, it is im-
plicit that in all phases of the operation of containers
the forces as a result of motion, location, stacking
and weight of the loaded container and external
forces will not exceed the design strength of the
container. In particular, the following assumptions
have been made:

(& The container will so be restrained that it is
not subjected to forces in excess of those for which it
has been designed,;

(b) the container will have its cargo stowed in
accordance with the recommended practices of the
trade so that the cargo does not impose upon the
container forces in excess of those for which it has
been designed.

Construction

1 A container made from any suitable material
which satisfactorily performs the following tests
without sustaining any permanent deformation or
abnormality which would render it incapable of be-
ing used for its designed purpose shall be considered
safe.

2 The dimensions, positioning and associated tol-
erances of corner fittings shall be checked having
regard to the lifting and securing systems in which
they will function.

Test loadsand test procedures

Where appropriate to the design of the container, the
following test loads and test procedures shal be g-
plied to al kinds of containers under test:
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1 LIFTING

The container, having the prescribed internd loading, shall be lifted in such a way that no significant acceleration
forces are gpplied. After lifting, the container shal be suspended or supported for five minutes and then lowered to the

ground.

(A) Lifting from corner fittings

TEST LOADINGS AND APPLIED FORCES

TEST PROCEDURES

Internal loading:

A uniformly distributed load such that the combined
weight of container and test load isequal to 2R. In the
case of atank-container, when the test weight of the
internd load plus the tare weight is less than 2R, a
supplementary load digtributed over the length of the
tank isto be applied to the container.

Externally applied forces:

Such asto lift the combined weight of 2R in the man-
ner prescribed (under the heading TEST PROCE-
DURES).

(i) Lifting fromtop corner fittings:

Containers greater than 3,000 mm (10 ft) (nomind) in length
shall have lifting forces applied verticdly at al four top cor-
ner fittings.

Containers of 3,000 mm (10 ft) (nomina) in length or less
shall havelifting forces applied at al four top corner fittings,
in such away that the angle between each lifting device and
the vertica shall be 30°.

(ii) Lifting frombottomcorner fittings:

Containers shall have lifting forces applied in such a manner
that the lifting devices bear on the bottom corner fittings
only. The lifting forces shall be applied &t angles to the hori-
zontd of:

30° for containers of length 12,000 mm (40 ft) (nominal) or
greater,

37° for containers of length 9,000 mm (30 ft) (nominal) and
up to but not including 12,000 mm (40 ft) (nomina),

45° for containers of length 6,000 mm (20 ft) (nominal) and
up to but not including 9,000 mm (30 ft) (hominal),

60° for containers of length less than 6,000 mm (20 ft)
(nominal).

(B) Lifting by other additional methods

Internal loading:

A uniformly distributed load such that the combined
weight of container and test load isequal to 1.25R. In
the case of a tank-container, when the test weight of
the internal load plus the tare weight is less than
125R a supplementary load digtributed over the
length of thetank isto be applied to the container.

Externally applied forces:

Such asto lift the combined weight of 1.25R, in the
manner prescribed (under the heading TEST PRO-
CEDURES).

(i) Lifting fromfork lift pockets:

The container shall be placed on bars which are in the same
horizontal plane, one bar centered within each fork-lift
pocket which is used for lifting the loaded container. The
bars shall be of the same width as the forks intended to be
used in the handling, and shall project into the fork pocket
75% of the length of the fork pocket.

(i) Lifting fromgrappler armpositions:

The container shall be placed on pads in the same horizonta
plane, one under each grappler-arm position. These pads

shall be of the same sizes as the lifting area of the grappler
armsintended to be used.

(iii) Other Methods

Where containers are designed to be lifted in the loaded condition by any method not mentioned in (A) or (B)(i) and
(ii) they shall aso be tested with the interna loading and externally applied forces representative of the acceleration

condi tions appropriate to that method.
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2 STACKING

1 For conditions of internationd trangport where the maximum vertical acceleration forces vary significantly from
1.8g and when the container is reliably and effectively limited to such conditions of transport, the stacking load may
be varied by the appropriate ratio of acceleration forces.

2 On successful completion of this test the container may be rated for the alowable superimposed satic stacking

weight which should be indicated on the Safety Approva Plate againgt the heading ALLOWABLE STACKING
WEIGHT FOR 1.8g (kg/lb).

TEST LOADINGS AND APPLIED FORCES TEST PROCEDURES

Internal loading:

A uniformly distributed load such that the combined The container, having the prescribed internd loading, shall

weight of container and test load is equal to 1.8R. be placed on four level padswhich are in turn supported on a

Tank-containers may be tested in the tare condition. rigid horizontal surface, one under each battom corner fitting
or equivalent corner structure. The pads shdl be centralized
under the fittings and shall be of approximately the same
plan dimensions asthefittings.

Externally applied forces:

Such asto subject each of the four top corner fittings  Each externaly applied force shdl be applied to each of the

to avertica downward force equal t00.25x 1.8 x the  corner fittings through a corresponding test corner fitting or

allowable superimposed stetic stacking weight. through a pad of the same plan dimensions. The test corner
fitting or pad shal be offset with respect to the top corner
fitting of the container by 25 mm (1in.) laterally and 38 mm
(1%2in.) longitudindly.

3 CONCENTRATED LOADS

TEST LOADINGS AND APPLIED FORCES TEST PROCEDURES

(@ On roof
Internal loading:

None.

Externally applied forces:
A concentrated load of 300 kg (660 Ib) uniformly The externdly applied forces shal be applied verticaly

digtributed over an area of 600 mm x 300 mm (24 in  downwards to the outer surface of the weakest area of the
x 12in). roof of the container.

(b) On floor

Internal loading:

Two concentrated loads each of 2,730 kg (6,000 Ib) The test should be made with the container resting on four
and each gpplied to the container floor through a level supportsunder itsfour bottom cornersin such amanner
contact areaof 142 cnt (22 sqin). that the base structure of the container isfreeto deflect.
A testing device loaded to aweight of 5,460 kg (12,000
Ib) that is 2,730 kg (6,000 Ib) on each of two surfaces, hav-
ing, when loaded, atotal contact area of 284 cnf (44 sq in)
that is 142 cnf (22 s in) on each surface, the surface width
being 180 mm (7 in) spaced 760 mm (30 in) apart, centre to
centre, should be manoeuvred over the entire floor areaof the
container.

Externally applied for ces:
None.
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4 TRANSVERSE RACKING

TEST LOADINGS AND APPLIED FORCES

TEST PROCEDURES

Internal loading:
None.

Externally applied for ces:

Such as to rack the end structures of the container
sideways. Theforcesshall be equd to thosefor which
the container was designed.

The container in tare condition shall be placed on four leve
supports, one under each bottom corner, and shdl be -
strained againg lateral and verticad movement by means of
anchor devices so arranged that the laterd restraint is pro-
vided only at the bottom corners diagonally opposite to those
a which the forces are applied.

The externdly applied forces shall be applied ether sepa
rately or smultaneously to each of the top corner fittings on
one sde of the container in lines paralld both to the base and
to the planes of the ends of the container. The forces shall be
gpplied first towards and then away from the top corner fit-
tings. In the case of containersin which each end is symmet-
rica about its own vertica centreling, one side only need be
tested, but both sides of containers with asymmetric ends
shall betested.

5 LONGITUDINAL RESTRAINT (STATIC TEST)

When designing and constructing containers, it must be bornein mind that containers, when carried by inland modes
of transport, may sustain accelerations of 2g gpplied horizontally in alongitudina direction.

TEST LOADINGS AND APPLIED FORCES

TEST PROCEDURES

Internal loading:

A uniformly distributed load, such that the combined
weight of a container and test load is equd to the
maximum operating gross weight or rating, R. In the
case of atank container, when theweight of the inter-
nal load plus the tare is less than the maximum gross
weight or rating, R a supplementary load is to be
applied to the container.

Externally applied forces:

Such as to subject each side of the container to lon-
gitudinal compressive and tensile forces of magnitude
R, that is, acombined force of 2R on the base of the
container asawhole.
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The container, having the prescribed interna loading, shall
be restrained longitudinaly by securing the two bottom cor-
ner fittings or equivalent corner structures at one end to suit-
able anchor poaints.

The externdly applied forces shal be applied firg towards
and then away from the anchor points. Each side of the con
tainer shall betested.
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6 END-WALLS

The end-walls should be capable of withstanding a load of not less than 0.4 times the maximum permissible
payload. If, however, the end-walls are designed to withstand a load of less or greater than 0.4 times the maxi-
mum permissible payload such a strength factor shall be indicated on the Safety Approva Plate in accordance
with annex I, regulation 1.

TEST LOADINGS AND APPLIED FORCES TEST PROCEDURES

Internal loading:
Such asto subject the inside of an end-wall to auni- The prescribed internal oading shall be applied asfollows:

formly distributed load of 0.4 P or such other load for  ggth ends of a container shall be tested excent that where the

which the container may be designed. ends are identical only one end need to be tested. The end-
walls of containers which do not have open sides or side
doors may betested separately or smultaneoudly.

The end-walls af containerswhich do have open sidesor
side doors should be tested separately. When the ends are
tested separately the reactions to the forces applied to the
end-wall shall be confined to the base structure of the con-
tainer.

Externally applied for ces:
None.

7 SDE-WALLS

The side-walls should be capable of withstanding a load of not less than 0.6 times the maximum permissible
payload. If, however, the side-walls are designed to withstand a load of less or greater than 0.6 times the maxi-
mum permissible payload, such a strength factor shall be indicated on the Safety Approval Plate in accordance
with annex I, regulation 1.

TEST LOADINGS AND APPLIED FORCES TEST PROCEDURES

Internal loading:

Such as to subject the inside of aside-wall to auni- The prescribed internal loading shall be gpplied asfollows:

formly distributed load of 0.6P or such other load for - Both sides of acontainer shall betested except that where the

which the container may be designed. sides are identical only one side need be tested. Side-walls
should be tested separately and the reactions to the internal
loading shall be confined to the corner fittings or equivaent
corner structures. Open-topped containers shall be tested in
the condition in which they are designed to be operated, for
example, with removabletop membersin position.

Externally applied forces:
None.
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Supplement

Recommendation on harmonized interpretation and implementation
of the International Convention for Safe Containers, 1972, as amended*

1 General

The various points concerning harmonized interpre-
tation and implementation of the International Con-
vention for Safe Containers (CSC), 1972 as
amended, on which consensus has so far been
reached are given below.

2 Ddfinitions (article 1, paragraphs 8 and
9)

New container and existing container. Where neces
sary, individua Administrations should determine
the date on which the construction of a container
shall be deemed to have commenced for purposes of
determining whether a container should be consid-
ered as“new” or “existing”.

3 Application (article I11, paragraph 1)

3.1 Swap bodies/demountables. It is agreed that the
CSC does not have to be applied to containers
known as swap bodies/demountables and de-
signed and used for carriage by road only or by
rail and road only and which are without stack-
ing capability and top lift facilities.

3.2 This agreement aso applies to such swap bod-
ies/demountables transported by sea on condi-
tion that they be mounted on a road vehicle or
rail wagon. It does not, however, apply to swap
bodies/demountables used in transoceanic serv-
ices.

3.3 Offshore containers. It is agreed that the CSC
does not apply to offshore containers that are
handled in open seas. Offshore containers may
be subject to different design and testing pa-
rameters as determined by the Administration.

4 Entry into force (articles |11 and
VIII)

All containers should be inspected and affixed with
Safety Approval Plates by the Administration of the

Contracting Party not less than five years from the
date of entry into force of the Convention for that
Party.

5 Testing, inspection and approval
(article 1V, paragraphs 1 and 2):
selection of organizations entrusted
to carry out these functions

Administrations will require a basic description of
the organizations to be entrusted with testing, in-
spection and approval functions, together with evi-
dence of their technical capability to carry this out,
and will have to satisfy themsealves as to the financial
well-being of such organizations. The Administra
tions will, furthermore, have to satisfy themselves
that the organizations are free from undue influence
by any container owner, operator, manufacturer,
lessor, repairer or others concerned who may have a
vested interest in obtaining container approval.

6 Approval of containersfor foreign
owners or manufacturers (article 1V,
paragraph 3) and reciprocity

6.1 Where possible, Contracting Parties should
make every effort to provide facilities or means to
grant approval sto foreign container owners or manu-
facturers seeking their approval of containersin ac-
cordance with the provisions of the Convention.

6.2 Approval of containers would be facilitated if
classification societies or other organizations ap-
proved by one Contracting Party could be authorized
to act for other Contracting Parties under arrange-
ments acceptable to the parties involved.

7 M aintenance and structural
modifications (article 1V)

7.1 Development of detailed guidelines on standards
of maintenance will create an unnecessary burden for
Administrations attempting to implement the Con-

*This text is taken from CSC/Circ. 100. The previous circular (CSC/Circ. 67) was revised to take into account
the amendments to the text of the Conventionin 1991 and 1992.
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vention as well as for owners. The interpretation of
the provision “the owner of the container shal be
responsible for maintaining it in safe condition” (an-
nex |, regulation 2, paragraph 1 of the Convention)
should be such that the owner of a container (as de-
fined in article |1, paragraph 10 of the Convention)
should be held accountable to the Government of
any territory on which the container is operated for
the safe condition of that container. The owner
should be bound by the existing safety laws of such a
territory and such law or regulation as may imple-
ment the control requirements of article VI of the
Convention. But the methods by which owners
achieve under the provisions of article IV the safe
condition of their containers, that is the appropriate
combination of planned maintenance, procedures for
refurbishment, refit and repair and the selection of
organizations to perform this work, should be their
own responsibility. If there is clear evidence for be-
lieving that an owner is repeatedly failing to achieve
a satisfactory level of safety, the Government of the
territory in which the owner has his Head Office or
domicile should be requested to ensure that appro-
priate corrective action is taken.

7.2 The responsibility of the owner to maintain his
container in a safe condition includes the responsi-
bility to ensure that any modifications carried out on
an approved container do not adversely affect or
render inaccurate the information recorded on the
Safety Approva Plate. Under the provisions of ar-
nex |, chapter V, regulation 11, the owner of a con-
tainer which has been modified in a manner resulting
in structural changes shall notify the Administration
or an approved organization duly authorized by it of
those changes. The Administration or authorized
organization may determine whether the results of
the original tests conducted in accordance with a-
nex Il for the initial container approval remain valid
for the modified container.

7.3 If an owner removes a container from service
requiring compliance with the Convention and does
not maintain that container in accordance with the
provisions of the Convention, or makes structura
modifications without following the proceduresin 7.2
above, the owner must remove the Safety Approva
Plate.

8 Withdrawal of approval (article IV,
paragraph 5)

With regard to withdrawal of approval, the Admini-
stration concerned should be considered as the Ad-
ministration which issued the approval. While any
Contracting Party may exercise control over con-
tainer movement pursuant to article VI, only the
Administration which approved the container has the
right to withdraw its approval. When approva has
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been withdrawn, the Administration concerned
should require the removal of the Safety Approva
Plate.

9 Control (article V1)
91 Generd

For the purposes of effecting control (as envisaged in
article VI of the Convention) Contracting Parties
should only appoint government bodies.

9.2  Containerswhich are not defective but
which have no Safety Approval Plate or
which have an incorrectly completed plate

Such containers should be stopped. However, where
evidence can be produced either to the effect that
such container has been approved under the terms of
the Convention or to the effect that such container
meets the standards of the Convention, then the
authority exercising control may permit the container
to proceed to its destination for unloading, with the
proviso that it shall be plated as expeditiously as may
be practicable and not reloaded before it has been
correctly plated under the Convention.

9.3 Containerswhich are* out of date”

A container found to have marked on or near to its
Safety Approval Plate a next maintenance examina
tion date which isin the past should be stopped. How-
ever, the competent authority exercising control may
permit the container to proceed to its destination for
unloading with the proviso that it should be examined
and updated as expeditioudy as may be practicable
and not reloaded before this has been done.

9.4  Unsafecontainers (article VI, paragraph 1,
third sentence)

Where a container isfound by the authority exercising

control to have adefect which could place apersonin
danger, then the container should be stopped. How-

ever, if the container can be safely moved (e.g. to a
place whereit can be restored to asafe condition, or to

its destination) the officer exercising control may

permit such movement on such conditions as the offi-

cer may specify with the proviso that the container

shall be repaired as expeditioudy as may be practica-

ble and not rel oaded before this has been done.

95 I nter national movement of containers
under control

It isrecognized that in any of the cases set out in 9.2,
9.3 and 9.4 the owner may wish to remove his con-
tainer to another country where the appropriate cor-
rective action can be more conveniently carried out.
Control officers may permit such movements, in
accordance with the provisions of 9.2, 9.3 and 9.4 as
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appropriate, but should take such measures as may
be reasonably practicable to ensure that the appropri-
ate corrective action is indeed taken. In particular,
the control officer permitting such a movement
should consider whether it would be necessary to
inform the control officer or officers in the other
country or countries through which the container is
to be moved. Further consideration of the practica
aspects of this matter is needed.

9.6  Notification concerning unsafe containers
of agiven approved series

It is suggested that if a considerable number of con-
tainers in a given approved series are found to be
unsafe as a result of defects which may have existed
prior to approval (article VI, paragraph 2), it may be
desirable for Administrations to notify the Organiza-
tion aswell as the Contracting Party concerned.

10 Safety Approval Plate (regulation 1)

101  The following approaches to complying with
certain of the data requirements of the Convention,
listed in this section, are deemed to be in conformity
therewith.

10.2 A single approval number may be assigned
to each owner for al existing containers in a single
application for approval which could be entered on
line 1 of the plate.

10.3 The example given in line 1 of the model
Safety Approval Plate (see appendix to annex | of
the Convention) should not be construed so as to
require the inclusion of the date of approva in the
approval reference.

104  The appendix to annex | of the Convention
can be interpreted so as to dlow the use of the
owner's ISO aphanumeric identification codes, on
either new or existing containers. This may be done
even if the manufacturer’s serial number is available,
as long as the applicant keeps a record correlating his
identification numbers with the manufacturer’s seria
numbers.

105 Where marking of the end-wall or side-wall
strength on the plate is not required (e.g. a container
with anend-wall or side-wall strength equal to 0.4P or
0.6P, respectively) a blank space need not be retained
on the Safety Approva Plate for such marking but can
be used instead to meet other data requirements of the
Convention, e.g. subsegquent date marks.

106 Where end-wall or side-wdl strength is
required to be marked on the Safety Approval Plate,
this should be done asfollows:

— inthe English Language:
END-WALL STRENGTH
SIDE-WALL STRENGTH
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— in the French language:
R®S STANCE DE LA PAROI
DEXTR*MIT®
R®S STANCE DE LA PAROI LAT®RALE.

10.7 In cases where a higher or lower wall
strength is to be marked on the Safety Approva
Plate, this can be done briefly by referring to the
formularelated to the payload P.

Example: SIDE-WALL STRENGTH 0.5p.

10.8  With respect to the material characteristics of
the Safety Approva Plate (see appendix to annex |
of the Convention) each Administration, for
purposes of approving containers, may define
permanent, non-corrosive and fireproof in its own
way or simply require that Safety Approva Plates be
of amaterial which it considers meets this definition
(e.g., asuitable metal).

10.9 Regulation 1 of annex | requires that the
Safety Approval Plate be affixed adjacent to any
approval plate issued for official purposes. To com-
ply with this requirement, when practicable, the CSC
Safety Approval Plate may be grouped with the data
plates required by other international conventions
and nationa requirements on one base plate. The
base plate should be conveniently located on the
container. One example of such a grouped data plate
isgiven below.

CSC SAFETY APPROVAL

[GB-L/749/2/7/75]
Datemanufactured. ................... c
IdentificationNO. ..................... S
Maximum grossweight ....kg........ Ib §
Allowable stacking weight ®

Forl18g.............. kg......... Ib
Racking test load value. . ... kg....... Ib

44— 3200MmmM —p

OFFICIAL PLATE
(ccc..)

OWNER PLATE
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10.10 For the purposes of this Convention, the
word weight is considered to be equivaent to the
word mass, and therefore can be used on the Safety
Approval Plate. When the 1993 amendments to the
annexes to the Convention come into force, the word
MASS should replace WEIGHT on plates fitted to
containers after the amendments comeinto force.

11 M aintenance and examination
procedures (regulation 2)

111 Choice of examination procedure

11.1.1 The Convention alows owners the option
of having containers examined at intervals specified
in the Convention in accordance with an examination
scheme prescribed or approved by the Administra-
tion concerned, as set out in regulation 2, paragraph
2, and hereinafter referred to as “PERIODIC EX-
AMINATION SCHEME”; or under a continuous
examination programme approved by the Admini-
stration concerned, as set out in regulation 2, para
graph 3, and hereinafter referred to as “CONTINU-
OUS EXAMINATION PROGRAMME”.

11.1.2 Both procedures are intended to ensure that
the containers are maintained to the required level of
safety and both should be considered equal, provided
the Administration is satisfied with the examination
schemes submitted by the owner.

11.1.3 The owner should be alowed the option of
having his fleet covered by one examination
procedure and the remaining part of hisfleet covered
by the other procedure, and provision should be
made to alow an owner to change the procedure
applicableto their containers.

Elementsto beincluded in the examination

11.2.1 For containersunder aperiodic
examination scheme

11.2.1.1 While Administrations may specify factors
to be taken into account in a container examination
scheme, it should not be necessary at this time to
agree on a specific list of factors or minimum listing
of parts of a container which should be included in
an examination. However, each examination should
include a detailed visua inspection for defects or
other safety-related deficiencies or damage which
will render the container unsafe.

11.2.1.2 It is accepted that a visual examination of
the exterior of the container will normally be suffi-
cient. However, an examination of the interior
should aso be performed if reasonably practicable
(e.g. if the container is empty at the time). Further-
more, the underside of the container should be ex-
amined. This may be done either with the container
supported on a skeletal chassis or, if the examiner
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considers it necessary, after the container has been
lifted on to other supports.

11.2.1.3 The person performing the external exami-
nation should have the authority to require a more
detailed examination of a container if the condition
of the container appears to warrant such examina
tion.

11.2.2 For containersunder a continuous
examination programme

11.2.2.1 Under an approved continuous examination
programme a container is subject to examinations
and inspections during the course of normal opera-
tions. These are;

.1 thorough examinations, which are exami-
nations conducted in connection with a
major repair, refurbishment, or on-hire/off-
hireinterchange; and

.2 routine operating inspections, which are
frequent inspections performed with the
object of detecting any damage or deterio-
ration which might necessitate corrective
action.

11.2.2.2 Thorough examinations should be carried
out in accordance with the requirements of 11.2.1
and care should be taken to ensure that any damaged
parts or components have been adequately and safely
repaired or replaced. Although Administrations may
specify factors to be taken into account during rou-
tine operating inspections, normally a visua inspec-
tion of the exterior and the underside should be suf-
ficient.

11.3  Personnel carrying out examinations

The examination of a container should be carried out
by a person having such knowledge and experience
of containers as will enable him to determine in ac-
cordance with 11.2.1 and 11.2.2 whether it has any
defect which could place any person in danger.

114 Container markingsfor examinations

11.4.1 For containersunder aperiodic
examination scheme

The use of decals should be allowed to indicate the
date of the first examination and subsequent re-
examination of a container examined at intervals
specified in the Convention provided that:

.1 the relevant date (month and year) is shown
in internationally recognizable words or
figures on the decals or on the plate itself;

.2 the date of the first examination for new
containers is shown by decals or otherwise
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on the plate itself as regulation 2.2 of annex
| of the CSC requires, and

.3 the decals are coloured in accordance with
the year of examination asfollows:

BROWN 1986 1992 1998
BLUE 1987 1993 1999
YELLOW 1988 1994 2000
RED 1989 1995 etc.
BLACK 1990 1996

GREEN 1991 1997

11.4.2 For containersunder a continuous
examination programme

A container examined under an approved continuous
examination programme should bear a decal show-
ing the letters ACEP and the identification of the
Administration which has granted the approval, in a
similar manner to that stated in annex |, appendix 1,
paragraph 1. This deca should be placed on or as
close as practicable to the Safety Approval Plate.

11.4.3 Useof decals

The use of decals for containers under a periodic
examination scheme should remain optional and in
no way derogate from the relevant provisions of the
Convention to which reference is made above. The
responsibility for developing and introducing a decal
system should remain with the owners.

12 Recor ds of examinations

It will be desirable to require that owners keep an
examination record which should include, in addition
to identification of the containers, a record of the
date of last examination and a means of identifying
the examiner. There is no need to standardize the
method by which such records should be kept and
the existing record systems may be accepted at |east
for a transitional period. Such records should be
made available within a reasonable time to the Ad-
ministration on its request. There is no requirement
to keep records of routine operating inspections.

13  Freguency of examinations

131 For containersunder aperiodic
examination scheme

13.1.1 The Convention recognizes that it may be
necessary to examine containers more frequently
than every 30 months when they are subject to
frequent handling and transhipment. It should be
borne in mind, however, that any significant
reduction in the 30-month interval between
examinations would creste severe examination
control problems. It should be noted that where
containers are subjected to frequent handling and
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transhipment they are aso liable to be subjected to
frequent checking.

13.1.2 Therefore, in determining whether it is
acceptable that the interval between examinations
under the Convention should be the maximum of 30
months, proper account should be taken of
intermediate examinations, having regard to their
extend and to the technical competence of the
persons by whom they are performed.

13.2 For containersunder acontinuous
examination programme

Containers examined under an approved continuous
examination programme are subject to a thorough
examination in connection with a major repair, re-
furbishment or on-hire/off-hire interchange and in no
case less than once every 30 months.

14  Modifications of existing containers

Applicants for approva of existing containers might
be required to certify that, to the best of their know -
edge, any modifications previoudy carried out do
not adversely affect safety or the relevance to those
containers of the information presented with the g-
plication in accordance with annex I, regulation 9,
paragraph 1(d)(ii) and (iii). Alternatively, applicants
should submit details of the modification for consid-
eration.

15 Test methods and requirements
(annex I1)

Containers tested in accordance with the methods
described in 1SO Standard 1496 should be deemed to
have been fully and sufficiently tested for the pur-
poses of the Convention, except that tank-containers
provided with fork-lift pockets must be additionally
tested in accordance with annex 11, test 1(B)(i).

16  Stacking test (annex Il, paragraph 2)

161 The following can be used as guidance in
interpreting paragraphs 1 and 2 of the stacking test:

For a 6-high stacking of 20-ton (20,320 kg/
44,800 1b) containers the mass on the bottom
container would be 5 © 20 tons (20,320 kg/
44,800 Ib), i.e. 100 tons (101,600 kg/224,000
Ib). Thus, in the case of a 20-ton container with
6-high stacking capability the plate should in-
dicatee ALLOWABLE STACKING MASS
FOR 1.8g: 101,600 kg/224,000 Ib.

16.2 The following may be useful guidance for
determining allowable stacking mass:

The alowable stacking mass for 1.8g may be
caculated by assuming a uniform stack load-
ing on the cornerpost. The stacking test load
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applied to one corner of the container shall be
multiplied by the factor 5 and the result ex-
pressed in appropriate units.

16.3 Thefollowingisauseful example of how the
allowable stacking mass could be varied, as
prescribed in paragraph 1 of the stacking test:

If on a particular journey the maximum verti-
cal acceleration on a container can be reliably
and effectively limited to 1.2g, the allowable
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stacking mass permitted for that journey would
be the allowable stacking mass stamped on the
plate multiplied by the ratio of 1.8 to 1.2 (i.e.
allowable stacking mass on the plate © 15 =

stacking mass permitted for the journey).
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Resolution A.737(18)
(adopted on 4 November 1993)

Amendmentsto the I nter national Convention
for Safe Containers(CSC), 1972

THE ASSEMBLY,

RECALLING article IX of the International Convention for Safe Containers (CSC), 1972, on the procedure for
amending any part of the Convention,

HAVING CONSIDERED the amendments to the International Convention for Safe Containers (CSC), 1972, adopted
by the Maritime Safety Committee at its sixty-first session and communicated to al Contracting Parties in ac-
cordance with paragraph 2(a) of article IX of that Convention,

1. AporrTs, in accordance with paragraph 2(b) of article IX of the International Convention for Safe Containers
(CSC), 1972, the amendments to the Convention and its annexes set out in the annex to the present resolution;

2. NortEs that, in accordance with paragraph 2(c) of article IX of the Convention, the said amendments shall
enter into force 12 months after the date on which they are accepted by two thirds of the Contracting Parties;

3. ReEQuUESTs the Secretary-General, in conformity with paragraph 2(b) of article 1X of the Convention, to
communicate the said amendmentsto al Contracting Parties for their acceptance.

Annex

Amendmentsto the | nter national Convention
for Safe Containers(CSC), 1972

1 Paragraphs14to 16 of article |1 (Definitions) are amended to read:

“14 Maximum operating gross mass or Rating or R means the maximum alowable sum of the mass of the
container and its cargo. The letter Ris expressed in units of mass. Where the annexes are based on gravita-
tional forces derived from this value, that force, which isan inertial force, isindicated asRg.

15 Tare meansthe mass of the empty container, including permanently affixed ancillary equi pment.

16 Maximum permissible payload or P means the difference between maximum operating gross mass or
rating and tare. The letter P is expressed in units of mass. Where the annexes are based on the gravitational
forces derived from this value, that force, which isan inertial force, isindicated asPg.”

New paragraphs 17 to 19 are added as follows:
“17 Thewordload, when used to describe aphysical quantity to which units may be ascribed, signifies mass.
18 Theword loading, for example, asininternal loading, signifiesforce.
19 Theletter g meansthe standard acceleration of gravity; g equals 9.8 m/s”

2 Annex |, subparagraph 1(b) of regulation 1 is amended to read:

“(b) On each container, all maximum operating gross mass markings shall be consistent with the maximum
operating gross mass i nformation on the Safety Approval Plate.”

Subparagraph 2(a) is amended to read:
“(@ Theplate shall contain the following information in at least the English or French language:

“CSC SAFETY APPROVAL”

Country of approva and approval reference

Date (month and year) of manufacture

Manufacturer’ s identification number of the container or, in the case of existing containersfor which
that number is unknown, the number alotted by the Administration

Maximum operating gross mass (kg and [bs)

Allowable stacking load for 1.89g (kg and Ibs)

Transverse racking test force (newtons)”
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A new paragraph 5 is added asfollows:

“5 A container, the construction of which was completed priorto. . .. .. *, may retain the Safety Approva
Plate as permitted by the Convention prior to that date as long as no structural modifications occur to that
container.”

3 Annex |, subparagraphs 1(c) and 1(e) of regulation 9 are amended to read:
“ () maximum operating gross mass capability;”
“(e) alowable stacking load for 1.8g (kg and Ibs); and”

4 Annex |, subparagraphs (c) and (€) of regulation 10 are amended to read:
“ () maximum operating gross mass capability;”
“(e) alowable stacking load for 1.8g (kg and Ibs); and”

5 Annex I, the fourth, fifth and sixth lines of the model of the Safety Approva Plate reproduced in the appen-
dix are amended to read:

“MAXIMUM OPERATING GROSSMASS. . .Kkg. . .Ibs
ALLOWABLE STACKING LOAD FOR 18y.. kg.. Ibs
TRANSVERSE RACKING TEST FORCE...... .. newtons’

6 Annex |, items 4 to 8 of the appendix are amended to read:
“4  Maximum operating gross mass (kg and |bs).
5 Allowablestacking load for 1.8g (kg and Ibs).
6 Transverseracking test force (newtons).
7

End-wall strength to be indicated on plate only if end-walls are designed to withstand a force of less or
greater than 0.4 times the gravitational force by maximum permissible payload, i.e. 0.4Pg.

8 Side-wall strength to beindicated on plate only if the side-walls are designed to withstand aforce of less
or greater than 0.6 times the gravitationa force by maximum permissible payload, i.e. 0.6Pg.”

7 Thefirg sentence of the Introduction to annex 11 (Structural safety requirements and tests) is amended to read:

“In setting the requirements of this annex, it isimplicit that, in all phases of the operation of containers, the
forces as a result of motion, location, stacking and gravitationa effect of the loaded container and externa
forceswill not exceed the design strength of the container.”

8 Annex I, section 1(A)—Lifting from corner fittings—the text concerning test loadings and applied forcesis
amended to read:

“TEST LOAD AND APPLIED FORCES
Internal load:

A uniformly distributed load such that the sum of the mass of container and test load is equal to 2R. In the
case of atank-container, when the test load of the internal load plus the tare is less than 2R, a supplementary
load, distributed over the length of the tank, isto be added to the container.

Externally applied forces:
Such asto lift the sum of amass of 2R in the manner prescribed (under the heading TEST PROCEDURES).”
9 Annex Il, section 1(B)—Lifting by any other additional methods—is amended to read:

*Date of entry into force of the amendments.
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“TEST LOAD AND APPLIED FORCES
Internal load:

A uniformly distributed load such that the sum of the mass
of container and test load is equal to 1.25R.

Externally applied forces:

Such as to lift the sum of a mass of 1.25R in the manner
prescribed (under the heading TEST PROCEDURES).

Internal load:

A uniformly distributed load such that the sum of the mass
of container and test load is equal to 1.25R. In the case of a
tank-container, when the test load of the internad load plus
the tare is less than 1.25R, a supplementary load, distributed
over the length of the tank, is to be added to the container.

Externally applied forces:

Such as to lift the sum of a mass of 1.25R in the manner
prescribed (under the heading TEST PROCEDURES).

TEST PROCEDURES
(i) Lifting fromfork-lift pockets:

The container shall be placed on bars which are in the same
horizontal plane, one bar being centred within each fork-lift
pocket which is used for lifting the loaded container. The
bars shall be of the same width as the forks intended to be
used in the handling, and shall project into the fork pocket
75% of the length of the fork pocket.

(i) Lifting from grappler-arm positions:

The container shall be placed on pads in the same horizontal
plane, one under each grappler-arm position. These pads
shall be of the same sizes as the lifting area of the grappler
arms intended to be used.

(iii) Other methods:

Where containers are designed to be lifted in the loaded
condition by any method not mentioned in (A) or (B)(i) and
(ii) they shall dso be tested with the internal load and exter-
nally applied forces representative of the acceleration condi-
tions appropriate to that method.”

10 Annex Il, paragraphs 1 and 2 of section 2—STACKING—are amended to read:

“1 For conditions of international transport where the maximum vertical acceleration varies significantly
from 1.8g and when the container is reliably and effectively limited to such conditions of transport, the
stacking load may be varied by the appropriate ratio of acceleration.

2 On successful completion of this test, the container may be rated for the allowable superimposed static
stacking load, which should be indicated on the Safety Approval Plate against the heading ALLOWABLE

STACKING LOAD FOR 1.8g (kg and Ibs).”
11
“TEST LOAD AND APPLIED FORCES

Internal load:

Annex |1, section 2—STACKING—the text concerning test loadings and applied forces is amended to read:

A uniformly distributed load such that the sum of the mass of container and test load is equal to 1.8R. Tank-

containers may be tested in the tare condition.

Externally applied forces:

Such as to subject each of the four top corner fittings to avertical downward forceequal to 0.25" 1.8~ the
gravitational force of the allowable superimposed static stacking load.”
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12 Annex |1, section 3—CONCENTRATED LOADS—is amended to read:

“TEST LOAD AND APPLIED FORCES TEST PROCEDURES
Internal load: (@ Onroof

None. The externally applied forces shall be applied ver-
tically downwards to the outer surface of the

Externally applied for ces weakest area of the roof of the container.

A concentrated gravitational force of 300 kg (660 |bs)
uniformly distributed over an area of 600 mm”~ 300
mm (24in.” 12in.)

(b) On floor
Internal load: The test should be made with the container resting
Two concentrated loads each of 2,730 kg (6,000 Ibs) on four level supports under its four bottom cor-
and each added to the container floor within a contact nersin such amanner that the base structure of the
areaof 142 cnt’ (22 sgin). container is free to deflect.
Externally applied forces: A testing devicg loaded to a mass of 5,460 kg
None” (12,000 Ibs) [that is, 2,730 kg (6,000 Ibs) on each

of two surfaces] having, when loaded, atotal
contact areaof 284 cnt (44 sqin) [that is, 142
cm? (22 sqin) on each surface], the surface width
being 180 mm (7 in) spaced 760 mm (30 in) apart,
centreto centre, should be manoeuvred over the
entire floor area of the container.

13 Annex Il, the heading and subheading of section 4—TRANSVERSE RACKING—are amended to read
respectively:
“TEST LOAD AND APPLIED FORCES and“Internal load:” .

14 Annex I, section 5—LONGITUDINAL RESTRAINT (STATIC TEST)—the text concerning test loadings
and applied forces is amended to read:

“TEST LOAD AND APPLIED FORCES
Internal load:

A uniformly distributed load, such that the sum of the mass of a container and test load is equal to the maxi-
mum operating gross mass or rating R. In the case of a tank-container, when the mass of theinternal load plus
thetareisless than the maximum gross mass or rating, R, a supplementary load isto be added to the cortainer.

Externally applied forces:

Such as to subject each side of the container to longitudinal compressive and tensile forces of magnitude
Rg, that is, acombined force of 2Ry on the base of the container as awhole.”

15 Annex Il, thefirst paragraph of section 6—END-WALL S—is amended to read:

“The end-walls should be capable of withstanding a force of not less than 0.4 times the force equal to
gravitational force by maximum permissible payload. If, however, the end-walls are designed to withstand a
force of less or greater than 0.4 times the gravitational force by maximum permissible payload, such a
strength factor shall be indicated on the Safety Approval Plate in accordance with annex I, regulation 1.”

16 Annex I, section 6—END-WALLS—the text concerning test loadings and applied forces is amended to
read;

“TEST LOAD AND APPLIED FORCES
Internal load:

Such asto subject the inside of an end-wall to auniformly distributed force of 0.4Pg or such other force for
which the container may be designed.
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Externally applied forces:
None.”
17 Annex Il, thefirst paragraph of section 7—SIDE-WALL S—is amended to read:

“The side-walls should be capable of withstanding a force of not less than 0.6 times the force equal to the

gravitational force by maximum permissible payload. If, however, the side-walls are designed to withstand

aforce of less or greater than 0.6 times the gravitational force by maximum permissible payload, such a
strength factor shall be indicated on the Safety Approva Plate in accordance with annex I, regulation 1.”

18 Annex Il, section 7—SIDE-WALL S—the text concerning test loadings and applied forces is amended to
read:

“TEST LOAD AND APPLIED FORCES
Internal load:

Such as to subject the inside of aside-wall to a uniformly distributed force of 0.6 Pg or such other force for
which the container may be designed.

Externally applied forces:

None.”
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