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J&S Maritime provide generic and bespoke training to stakeholders in the container
terminal sector. They offer a unique blend of industry experience, applied knowledge
and conceptual insight supported by academic rigour. Excelling in interactive classroom
delivery and engaging eLearning courses they deliver best in class training content that
engages attendees whether they are new to the industry or have decades of experience.

Jeffrey Martin is a co-founder of J & S Maritime Ltd and is a Visiting
Professor in the Department of International Logistics at Chung-Ang
University, Korea where he lectures in container logistics, shipping
and ports.
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He graduated with a BSc Honours degree in Maritime Studies and
was awarded a PhD from the University of Wales for his research on
strategic relationships in container terminal communities. He has
over 25 years of international experience in the industry including
periods in export shipping, project finance, software development
and business consultancy.
Jeffrey has a particular interest in terminal automation and in the
education of port workers and frontline managers. He works with
many global companies in the container sector delivering
operational, management and executive training on behalf of
terminal operators, technology providers and consultancy firms.
For further details, visit: linkedin.com/in/jeffreymartin

Dr Sally Martin

Sally Martin is a co-founder of J&S Maritime Ltd and is a Professor at
the Department of International Logistics, Chung-Ang University,
Korea specializing in land transport and logistics.
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On graduating with a BSc Honours degree in International Transport
she undertook at a PhD at the University of Wales assessing the
potential for rail freight in the UK.
Following 15 years in industry where she became Chief of Staff to a
major UK engineering company supplying the offshore oil and gas
sector she returned to academia in 2011.

Sally has published papers in Maritime Policy & Management,
Transport Review and the Asian Journal of Shipping & Logistics. She
is also the Administrative Editor for Maritime Policy & Management.
For further details, visit: linkedin.com/pub/sally-martin/30/544/121
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Course Description
Unit 1: External Dimensions

Unit 2 The ISO & Containerisation
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The unit examines the wide variety of external length, height and width dimensions
associated with containers. In the first part of the unit you will learn about the
development of standard container sizes, the container designation coding system that is
used by the ISO and the existence of non-ISO container sizes. The second part of the
unit focuses on the impact of container size variation on planning and operations for
transport and terminal operators.
The first part of the unit examines the early development of the ISO series 1 freight
container and the early focus of Technical Committee 104 (ISO/TC 104) and the modern
role of the ISO, its processes and the document types. The second part introduces the
key standards relating to the container sector and gives an overview of ISO 6346 on
codes, identification and container marking. The 15 standards managed by ISO/TC 104
are examined covering physical design of containers, their handling, data exchange and
electronic technology.
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Unit 3: Container Numbers

The unit defines the container number, developed by the ISO, to uniquely identify each
container in circulation. The structure of the number and the processes involved in
issuing a container number are explained. Users will learn how to use the container
number to identify the owner of a container and to confirm the type of equipment the
number belongs to. Given the importance of the container number in identifying
containers in operational, commercial and security processes the validation method used
to ensure the number is correctly recorded is detailed.

Unit 4: Size Type Codes

The unit describes the ISO size type code from its initial development to the 2012
amendment to the code structure. The different code structures will be examined in the
values of each code element will be described, all of which are still in use today. The
first part of the unit focuses on the 1984 code, the second part the 1995 code and the
third part the 2012 amendment. Users will learn how to identify the length, height, width,
container types and whether a container has full stacking strength by translate each of
the code structures in use.

Unit 5: Container Design & Loads
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This unit examines the construction and design of general purpose containers and the
stresses and strains a container will be exposed to during stacking and transport. In
explaining the impact of these forces on the container the testing regime defined by the
ISO is defined.

Unit 6: CSC & Container Stacking

The unit introduces the Convention for Safe Containers (CSC) and the basic information
contained on the Safety Approval Plate. The second part examines the allowable
stacking height, as regulated by the CSC, and the maximum stacking height of
containers based on container strength. The final section, details the more specialised
information on the CSC plate and outlines the processes for container approval and both
the PES and ACEP container examination schemes.
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Online Glossary
All key terms in the training are available in the content, at the back of this workbook and
online at nowlearn.net.

Video Library
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A collection of additional real time and time lapse video content is available when logged
on to nowlearn.net showing industry examples and detailed operations.
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Unit 1: External Dimensions

J & S Maritime Ltd

1

W
EV
IE

PR
J & S Maritime Ltd

2

Outline
The unit examines the wide variety of external length, height and width dimensions associated with
containers. In the first part of the unit you will learn about the development of standard container sizes, the
container designation coding system that is used by the ISO and the existence of non-ISO container sizes.
The second part of the unit focuses on the impact of container size variation on planning and operations for
transport and terminal operators.

Learning Objectives & Outcomes

W

Outcomes
▪
Translate ISO designates into external
container dimensions
▪
State ISO external container sizes
▪
Distinguish between ISO & non-ISO external
container sizes
▪
Explain variation in container sizes
▪
Relate key terms to an operational setting
▪
Identify (in)correct container stacking by
external size
▪
Recall key terms
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Objectives
▪
Knowledge of ISO external sizes
▪
Understand ISO size designations
▪
Awareness of non-ISO sizes and the wide
range of sizes in use
▪
Ability to explain the impact of size variation
on operations
▪
Understand reason for different sizes
▪
Ability to define unit key terms

Structure

Part A: ISO designations
▪
Quiz: ISO designates
▪
Quiz: container dimensions
▪
Quiz: key terms

Part B: Container size & operations
▪
Quiz: hotspot
▪
Quiz: size variations
▪
Quiz: key terms

Content

Introduction to basic concepts
▪
The need for standard sizes
▪
Emergence of ISO dimensions
▪
Non-ISO sized containers

▪
▪

Example size case studies
▪
45ft & high cube
▪
53ft & palletwide
▪
Swapbodies

ISO Size designations
▪
Evolution of designations
▪
Current designations

Standards & Regulations
▪
ISO 668:2013 Series 1 freight containers Classification, dimensions and ratings

Non-ISO standard containers
▪
Size driven needs
▪
Examples of non-standard sizes

Organisations
▪
American National Standards Institute (ANSI)
▪
International Organization for
Standardization (ISO)
▪
US National Defence Transportation
Association (NDTA)

Range of container sizes in use
▪
Heights, lengths and widths
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Planning stowage
Operations

Impact of size variation
▪
Transport infrastructure
▪
Terminal equipment

Key terms
▪
▪
▪
▪
▪
▪
▪
▪

53ft domestic container
Cell guide
Container frame
External dimension
Half height container
High cube containers
ISO 668
ISO container
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▪
▪
▪
▪
▪
▪
▪
▪

ISO container designates
Nominal container length
Non-ISO container
Palletwide container
Segregation
Series 1 freight container
Size type code
Slot

▪
▪
▪
▪
▪
▪

Stack height
Stowage
Swapbody
Tank container
Telescopic spreader
Twin lift
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Part A: ISO Designations
1 Safety & best practice

This training includes historical and operational images which do not follow best practice
and may include unsafe operations.
Always follow the health and safety procedures and use the correct personal protection
equipment (PPE) as defined by your company.

Welcome to this unit on external container dimensions.
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2 Introduction

In this first part, you will learn about the evolution of the sizes of container we see today.
You will examine the role the ISO played in the development of standard container sizes
and learn about the ISO size designations used to classify containers by their external
dimensions.
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You will then look at the distinction between what is an ISO container and a non-ISO
container, before gaining an awareness of those containers in use that have different
dimensions to those defined by the ISO.
In Part B, you will look at the implications that non-standard containers have on ship,
terminal and transport operations.

3 Drivers for consistency

Before we begin this section it is important to understand the industry drivers for
consistency in container sizes.
From an industry point of view, one of the primary efficiencies of using containers is their
ability to be stacked, making for the efficient use of space: onboard ship; railway wagons
and within terminals.
To achieve these efficiencies there needs to be consistency in the size of containers
length, height and width. This also makes it easier to design terminals, transport and
equipment infrastructure to support their use.

4 Emergence of standards
4.1

1958 ANSI
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In 1958, the American Standards Association made the first attempt at an industry
standard.
They specified that the container should be 8ft wide, have a maximum height of 8ft 6in
and be one of 6 lengths (12ft, 17ft, 20ft, 24ft, 35ft or 40ft). These lengths reflected the
containers in use in the US domestic transport market at that time.

4.2

1959 NDTA

A year later in 1959, the US National Defense Transportation Association, a collection of
organisations involved in the transport of military cargo proposed a much simplified
standard.
This was based on an 8ft wide and 8ft high container in two lengths of 20ft and 40ft.

4.3

1968 ISO recommendation

However for containerisation to take off an internationally recognised standard was
required.
J & S Maritime Ltd
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It took the ISO TC 104 seven years to obtain consensus before publishing its first
recommendation on container sizes in 1968. It proposed containers should be 8ft wide
by 8ft high with a series of lengths ranging from 5ft to 40ft.

4.4

1973 ISO series 1

By the time, ISO 668 was adopted as an international standard in 1973, two important
changes had occurred to the 1968 recommendation.
Firstly, there had been a reduction in the number of proposed container lengths to 10ft,
20ft, 30ft and 40ft, creating a modular system of units around the 40ft container.

5 ISO dimensions
5.1

1973 first ISO dimensions
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And second, an 8ft 6in high container was adopted to reflect the growing shipment of
lightweight cargo which required more container volume. The 10ft container was
excluded from the 8ft 6in standard, as the cargo it typically carried was more weight than
volume restricted.
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Within the standard, individual container sizes are designated by alpha and numeric
characters.

This slide shows the first set of container designations issued in 1973. These
designations are purely reference points within ISO standards and are not used within
the container industry at an operational level. For example a 8ft high 40ft container is
designated by 1A and an 8ft 6in high 40ft container by 1AA.
As point of interest, a 20ft container is not in fact 20ft long - this is its nominal length. Its
actual length is 19ft 10.5in which allows 2 x 20ft container to be placed side by side and
a 40ft container stacked on top of them - this would not be possible if a 20ft container
was actually 20ft long. The nominal and actual lengths are the same for the 40ft
container.
At the same time as this standard was published, discussions had already begun to
incorporate additional size designations within the standard, such was the rapidly
changing nature of the container industry.

5.2

1979 less than 8ft high

PR

In 1979, a new edition of the standard introduced a series of designations to cover
containers <8ft in height.
This was to reflect the industry need for small sized containers to carry cargo
constrained by weight rather than volume. These containers received new designations,
with the <8ft 40ft container being assigned 1AX for example.
The exact height under 8ft was not specified in the standard.

5.3

1993 high cube

Over the next 10 years, there was a rapid adoption of containers in international trades.
Following market pressure, the ISO issued an amendment to the 1988 standard in 1993
introducing larger height (or high cube) containers to give additional shipping volumes.
The new height of 9ft 6in was incorporated for 30ft and 40ft containers only, with a 9ft 6in
40ft container for example designated 1AAA.

J & S Maritime Ltd
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Glossary
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0-9

A

0.4Pg
Factor used in the calculation of the end
wall test - containers must withstand a
force equivalent to 40% of the maximum
mass payload travelling at 9.8m/s

AAR (Association of American
Railroads)
US freight rail industry body which
prepares policy, undertakes research,
sets standards and develops technology
with a focus on safety and productivity

Actual gross weight (gross weight)
The weight of a container including the
container's tare weight, the weight of the
cargo and any packaging or dunnage
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0.6Pg
Factor used in the calculation of the side
wall test - containers must withstand a
force equivalent to 60% of the maximum
mass payload travelling at 9.8m/s

ACEP (Approved Continuous
Examination Process)
Container examination scheme
undertaken as part of normal operations
- the first 5-year inspection and
maximum 30-month interval between
subsequent examinations still applies
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Example
Maximum payload = 28,000kg
40% of Maximum payload = 11,200kg
Test based on 11,200kg travelling at
9.8 meters per second spread evenly
over end wall

Example
Maximum payload = 28,000kg
60% of Maximum payload = 16,800kg
Test based on 16,800kg travelling at
9.8 meters per second spread evenly
over side wall
1.8g
Factor used in the calculation of
allowable stacking loads - to account for
dynamic and environmental loads that
may be encountered by containers
during operations
150kn
Represents the ISO load value to be
used for the racking strength test and
should be shown on the CSC plate
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2R
Superimposed test mass equivalent to
twice the rating (maximum gross mass)
of a container used
Example
Maximum gross = 30,480kg
2R = 2 x 30,480kg
Test based on lifting the container
with a gross weight of 60,960kg

53ft domestic container
Containers 53ft long commonly seen in
North American and Australian domestic
trades - provides greater volumes for
lightweight and bulky cargo
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Example
Actual gross weight = tare + payload
11,000kg = 2,800kg + 8,200kg

Actual net weight (actual payload /
payload)
The combined weight of cargo and any
securing devices / material (dunnage)
used to protect the cargo during
transport
Example
Actual net weight = actual gross
weight - tare
8,200kg = 11,000kg - 2,800kg

Actual payload (actual net weight /
payload)
The combined weight of cargo and any
securing devices / material (dunnage)
used to protect the cargo during
transport
Example
Actual net weight = actual gross
weight - tare
8,200kg = 11,000kg - 2,800kg
Airtightness
Design of an object such as a container
to limit air from entering or escaping
from the object when it is sealed closed
Allowable stacking load
Maximum weight of stacked containers
that can be stacked on a single
container at 1.8g
117

ANSI (American National Standards
Institute)
Oversees the creation, issuing and use
of standards in the USA - it also
accredits and assesses organizations
who assess conformance to standards

Association of American Railroads
(AAR)
US freight rail industry body which
prepares policy, undertakes research,
sets standards and develops technology
with a focus on safety and productivity
Authorised control officers
Person(s) designated under the
Convention for Safe Containers with the
power to stop containers from onward
movement if they are thought to pose a
risk to safety

B

Bottom side rails
Longitudinal rails at the bottom of a
container joining bottom corner fittings
British Standards Institute (BSI)
Body established in 1901 to develop and
promote standards in the UK and
represents the UK at both a European
level and at the ISO
BSI (British Standards Institute)
Body established in 1901 to develop and
promote standards in the UK and
represents the UK at both a European
level and at the ISO
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Approved Continuous Examination
Process (ACEP)
Container examination scheme
undertaken as part of normal operations
- the first 5-year inspection and
maximum 30-month interval between
subsequent examinations still applies

Block stowage
The stacking together of container of a
similar type and characteristics - for
example empty containers of the same
size type and owner
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American National Standards
Institute (ANSI)
Oversees the creation, issuing and use
of standards in the USA - it also
accredits and assesses organizations
who assess conformance to standards
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Bar
Metric unit of pressure or stress (1 bar =
100,000Pa) - average outside pressure
at sea-level is about 101,000kPa, some
tank containers are rated above 10bar
(see also kPa)

BIC (International Container Bureau)
Non-governmental organisation for
groups interested in containerisation and
intermodal transport
BIC code (owner code)
3-digit alpha code managed by BIC for
the financial owner or party with
exclusive usage rights for a container

BSI/PAS 1008:2016
Informal standard issued by the British
Standards Institute on single-use
flexitanks specifying materials,
loading/discharge valves, restraining,
marking and testing methods

C

Cargo movement
The movement of cargo as a result of
transportation or handling forces e.g.
acceleration, deceleration, rolling,
swaying and pitching
Cargo securing manual
Manual carried by all ships detailing
cargo stowage and lashing - it must be
approved by a classification society
under SOLAS regulations
Cargo weight distribution
Distribution of cargo weight over the
length and width of an object (e.g. truck
or container) - no more than 60% of
cargo weight should be concentrated in
one half of a container’s length
Example
Payload = 12,000kg
Tare = 2,000kg
Gross weight = 14,000kg
Cargo (payload) distribution
60% of 12,000kg = 7,200kg
40% of 12,000kg = 4,800kg
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Getting started
To complete this training make sure you are using a Windows based computer and
accessing the internet with a current browser version of Chrome or Internet Explorer. The
use of mobile, android or apple devices is likely to result in unexpected behaviour.
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STEP 1: Log in

 URL
Use the weblink http://nowlearn.net to access your eLearning course.
 Log in
Click on the Log in sign at the top of the screen.
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 Username & password
These will be emailed to you. You will also be able to log in with your email address.
 Forgotten username / password
Click on the link in the login screen – a new password will be emailed to you. Your corporate
email system may prevent this working, if you do not receive a new password via email, email
jeffmartin@nowlearn.net and your account will be reset.
 Exit
Exit the eLearning by closing your internet browser.
Changing your password
Once you have logged in, if you wish to change your password, click on your name to show
the <Preferences> setting select <Change password>.
Updating your profile
Log in and click on your name to show the <Preferences> setting – here you can edit your
profile, and even add a photo. This information will be visible to other members of the course.

J & S Maritime Ltd
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STEP 2: My content

 Current courses
When you log on you will see your courses listed in the Course Overview.
 Preview mode for other courses
Other available courses viewable in preview mode.
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 Reference collection
Click to take you to the Reference Collection where you will find all the glossary terms used in
the training and also a video collection based on container operations.
 Reference collection
On the right-hand side of the screen you will see changing glossary examples each time you
access the content. Click on <View more entries> to search Glossary terms.
 Training calendar
This shows your training plan which is the agreed completion schedule for each Unit in the
course. If you need to extend the schedule, please email the Course Director. You can
always complete ahead of schedule.
 Course enrolment
This displays your current course and also tabs to completed and future courses.

J & S Maritime Ltd
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STEP 3: Select course
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 My courses
You can access current and previous courses as well as the Reference Collection.

 Select a course
Click on the title of your course and you will be taken to the course overview showing a
summary of each unit in the course.
 Course progress
This graphic shows your progress to date.
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STEP 4: View course

 Course units
Each course is made up of a series of units which must be taken in order. To open a unit,
click on the unit heading.

J & S Maritime Ltd
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STEP 5 – Start my first unit

 View content
Click on the hyperlink to start viewing the content. NOTE this opens a pop-up screen and you
will need to ensure your web browser security setting allows pop-ups from nowlearn.net (see
FAQ’s).
 Completed check box
Once you have accessed the part a tick will be shown in the check box. You must view all
parts of a unit before you will be allowed to take the tutorial.
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This symbol shows you have yet to complete that part of a unit

This symbol shows that you have successfully completed that part of a unit
This symbol shows that you have completed the minimum score in a tutorial
to move onto the next unit.

 Tutorial
Once you have viewed each part of the unit you will be allowed to take the tutorial by clicking
on the blue hyperlink next to the yellow package icon.
To take the tutorial you should have access to your printed workbook to help you answer the
questions.
The icons for this tutorial inform you that (1) there is no audio (2) the maximum time is 20
minutes (3) there are 20 questions to be completed and (4) you can take the tutorial up to 5
times.

J & S Maritime Ltd
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STEP 6: Taking my first tutorial
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In the unit structure (see Step 4) click on the hyperlink to open the tutorial summary screen.
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In the tutorial status page (see Step 6) click <Enter> to start your tutorial. The time will now
start.
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 Click <I UNDERSTAND> to enter tutorial
You will be reminded to use your workbook as you complete the tutorial.

 Click <Question list> for list of questions to be answered
Current question is highlighted in blue and turns grey when you have entered an answer.
 Click <SUBMIT TUTORIAL> to submit your answers
When you have completed all the questions you will be asked to submit your answers for
scoring. Click the <SUBMIT TUTORIAL> button to grade your answers. (NOTE: once you
press the <SUBMIT TUTORIAL> button you cannot change your answers).
 Answers
When you have submitted your answers for grading, the question list will be updated to show
which of the answers are correct or incorrect.
J & S Maritime Ltd

139

W

STEP 7: View my tutorial status

If you click on the tutorial hyperlink on the unit summary page, you can see the status of your
tutorial attempts.
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 Tutorial status
This shows you (1) you are allowed a total of 5 attempts, (2) how many attempts you have
already completed and (3) your current highest grade for this tutorial.

STEP 8: My grade

There are three grades (1) Completed which requires a minimum score of 70%, (2) Passed
which requires a minimum score of 80% and (3) Distinction which requires a score of 90% or
higher.
You are expected to score at least 80% on all units, however if you complete the unit the
system will allow you to start the next unit. You may return to this unit later to attempt to
achieve a higher grade.
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On completion of the course, your grade will be based on the average grade for all units.

To view your grades, click on <Grades> from the menu structure.
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