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Preamble 

The use of freight containers, swap bodies, vehicles or other cargo transport units substantially 
reduces the physical hazards to which cargoes are exposed. However, improper or careless packing 
of cargoes into/onto such units, or lack of proper blocking, bracing and lashing, may be the cause of 
personnel injury when they are handled or transported. In addition, serious and costly damage may 
occur to the cargo or to the equipment.  

The types of cargoes carried in freight containers has expanded over many years and innovations 
such as use of flexitanks and developments allow heavy, bulky items which were traditionally loaded 
directly into the ships’ hold (e.g. stone, steel, wastes and project cargoes), to be carried in cargo 
transport units. 

The person who packs and secures cargo into/onto the cargo transport unit (CTU) may be the last 
person to look inside the unit until it is opened at its final destination. Consequently, a great many 
people in the transport chain will rely on the skill of such persons, including: 

• road vehicle drivers and other road users when the unit is transported by road; 

• rail workers, and others, when the unit is transported by rail; 

• crew members of inland waterway vessels when the unit is transported on inland waterways; 

• handling staff at terminals when the unit is transferred from one transport mode to another; 

• dock workers when the unit is loaded or unloaded; 

• crew members of a seagoing ship during the transport operation;  

• those who have a statutory duty to inspect cargoes; and 

• those who unpack the unit. 

All persons, such as the above, passengers and the public, may be at risk from a poorly packed freight 
container, swap body or vehicle. 
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Chapter 1. Introduction 

1.1 Scope 
1.1.1 The aim of this IMO/ILO/UNECE Code of Practice for Packing of Cargo Transport Units 

(CTU Code) is to give advice on the safe packing of cargo transport units (CTUs) to those 
responsible for the packing and securing of the cargo and by those whose task it is to train 
people to pack such units. The aim is also to outline theoretical details for packing and 
securing as well as to give practical measures to ensure the safe packing of cargo onto or 
into CTUs. 

1.1.2 In addition to advice to the packer, the CTU Code also provides information and advice for 
all parties in the supply chain up to and including those involved in unpacking the CTU. 

1.1.3 The CTU Code is not intended to conflict with, or to replace or supersede, any existing 
national or international regulations which may refer to the packing and securing of cargo in 
CTUs, in particular existing regulations which apply to one mode of transport only, e.g. for 
transport of cargo in railway wagons by rail only. 

1.2 Safety 
1.2.1 Improperly packed and secured cargo, the use of unsuitable CTUs and the overloading of 

CTUs may endanger persons during handling and transport operations. Improper declaration 
of the cargo may also cause dangerous situations. The misdeclaration of the CTU’s gross 
mass may result in the overloading of a road vehicle or a rail wagon or in the allocation of an 
unsuitable stowage position on board a ship thus compromising the safety of the ship. 

1.2.2 Insufficient control of humidity may cause severe damages to and collapse of the cargo and 
cause also the loss of the stability of the CTU.  

1.3 Security 
1.3.1 It is important that all personnel involved in the packing, security sealing, handling, transport 

and processing of cargo are made aware of the need for vigilance and the diligent 
application of practical procedures to enhance security, in accordance with national 
legislation and international agreements. 

1.3.2 Guidance on the security aspects of the movement of CTUs intended for carriage by sea 
may be found in a variety of documents including the International Convention for the Safety 
of Life at Sea (SOLAS), 1974, as amended; the International Ship and Port Facility Security 
(ISPS) Code; the ILO/IMO Code of Practice on Security in Ports; and the Standards and the 
Publicly Available Specifications developed or being developed by the International 
Organization for Standardization (ISO) to address cargo security management and other 
aspects of supply chain security. Furthermore, the World Customs Organization (WCO) has 
developed a SAFE Framework of standards to secure and facilitate global trade. 

1.4 How to use the CTU Code 
1.4.1 This Code comprises 13 chapters. Most of them refer to one or more annexes which is 

highlighted in the text where applicable. Further practical guidance and background 
information are available as informative material 1, which does not constitute part of this 
Code. Table 1 at the end of this chapter provides a summary of contents. 

1.4.2 More information on the consequences of improper packing procedures is provided in 
informative material IM1. 

1.4.3 Following the introduction in chapter 1, chapter 2 lists definitions of terms which are used 
throughout the Code. Chapter 3 provides an overview of basic safety issues related to the 
packing of CTUs, briefly described as “dos and don’ts”. Detailed information on how to 
comply with these “dos” and how to avoid the “don’ts” are contained in the following chapters 
and in the related annexes. 

1.4.4 Chapter 4 identifies the chains of responsibility and communication for the principle parties in 
the supply chain and is supplemented with annex 1 on information flow and, particularly for 

                                                      
1 Available at www.unece.org/trans/wp24/guidelinespackingctus/intro.html. 
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terminal operators, with annex 2 on the safe handling of CTUs. Information on typical 
documents related to transport may be obtained from informative material IM2. 

1.4.5 Chapter 5 (general transport conditions) describes the acceleration forces and the climatic 
conditions to which a CTU is exposed during transport. Annex 3 provides additional 
guidance on the prevention of condensation damages. 

1.4.6 Chapter 6 (CTU properties), chapter 7 (CTU suitability) and chapter 8 (arrival, checking and 
positioning of CTUs) should be considered to select the appropriate CTU for the cargo to be 
carried and to ensure that the CTU is fit for its intended purpose. Additional guidance to 
these topics is provided in annex 4 (approval plates), annex 5 (receiving CTUs) and annex 6 
(minimizing the risk of recontamination). More information on the properties of the various 
CTU types is provided in informative material IM3, more information on species of concern 
regarding recontamination may be obtained from informative material IM4. 

1.4.7 Chapter 9 (packing cargo into CTUs) is the core chapter of this Code dealing with the actual 
packing operation. This chapter directs the user to the related provisions in annex 7, where 
detailed information on load distribution, securing arrangements, capacity of securing 
devices and methods for the evaluation of the efficiency of a certain securing arrangement 
are provided. This annex is supplemented with appendices on packaging marks, friction 
factors and on calculations for load distribution and cargo securing. Guidance for working on 
the top of tank CTUs or solid bulk CTUs is provided in annex 8. To facilitate the evaluation of 
the efficiency of cargo securing arrangements, one sound practical tool is the “quick lashing 
guide” provided in informative material IM5. In addition, very detailed information on 
intermodal load distribution is provided in informative material IM6. Information on manual 
handling of cargo is provided in informative material IM7. Information on the transport of 
perishable cargo is provided in informative material IM8.  

1.4.8 Chapter 10 provides additional advice on the packing of dangerous goods. Chapter 11 
describes the actions required on the completion of packing. Information on CTU seals is 
provided in informative material IM9.  

1.4.9 Chapter 12 contains advice on the receipt and unpacking of CTUs and is supplemented with 
annex 5 (receiving CTUs) and annex 9 (fumigation). Additional information on the testing of 
gases is provided in informative material IM10. 

1.4.10 Chapter 13 outlines the required qualification of personnel engaged in the packing of CTUs. 
The topics for consideration in a training programme are listed in annex 10. 

1.5 Standards 
 Throughout this Code and in its annexes and appendices, any national or regional standards 

are referenced for information only. Administrations may substitute other standards that are 
considered equivalent. 
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Table 1: Summary of contents 
 

Chapter Referenced annexes Related informative material1 

1 Introduction   IM1 Consequences of improper 
packing procedures 

2 Definitions     
3 Key requirements     
4 Chains of responsibility and 

information 
A1 
A2 

Information flow 
Safe handling of CTUs 

IM2 Typical documents related to 
transport 

5 General transport conditions A3 Prevention of condensation 
damages  

  

6 CTU properties A4 Approval plates IM3 CTU types 
7 CTU suitability A4 Approval plates   
8 Arrival, checking and 

positioning of CTUs 
A4 
A5 
A6 

Approval plates 
Receiving CTUs 
Minimizing the risk of 
recontamination 

IM4 Species of concern regarding 
recontamination 

9 Packing cargo into CTUs A7 
 
 
A8 

Packing and securing cargo 
into CTUs (supplemented with 
appendices 1 to 5) 
Access to tank and bulk tops, 
working at height 

IM5 
IM6 
IM7 
IM8 

Quick lashing guides 
Intermodal load distribution 
Manual handling 
Transport of perishable cargo 

10 Additional advice on the 
packing of dangerous goods 

    

11 On completion of packing   IM9 CTU seals 
12 Advice on receipt and 

unpacking of CTUs 
A5 
A9 

Receiving CTUs 
Fumigation 

IM10 Testing CTUs for hazardous 
gases 

13 Training in packing of CTUs A10 Topics for consideration in a 
training programme  

  

 
  

                                                      
1  Available at www.unece.org/trans/wp24/guidelinespackingctus/intro.html. 
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Chapter 2. Definitions 

For the purpose of this Code, the following is defined: 

Absolute humidity of air Actual amount of water vapour in the air, measured in g/m3 or g/kg. 

Boundary Refers to the edges or walls of the CTU, and surrounds the cargo deck. 

Cargo deck The area within the CTU boundaries onto which packages may be 
placed and secured. 

Cargo transport unit 
(CTU) 

A freight container, swap body, vehicle, railway wagon or any other 
similar unit in particular when used in intermodal transport. 

Carrier The party who, in a contract of carriage, undertakes to perform or to 
procure the performance of carriage by rail, road, sea, inland waterway 
or by a combination of such modes. Can be further classified as: 

• Road haulier; 
• Rail operator; 
• Shipping line. 

Clean CTU A CTU free from: 
• Any previous cargo residues; 
• Any securing materials used from previous consignments; 
• Any marks, placards or signs associated with previous 

consignments; 
• Any detritus (waste) that may have accumulated in the CTU; 
• Visible pests and other living or dead organisms, including any 

part, gametes, seeds, eggs or propagules of such species that 
may survive and subsequently reproduce; soil; organic matter; 

• All other items covered by contamination, infestation and 
invasive alien species that can be discovered upon visible 
inspection. 

Closed CTU A CTU which totally encloses the contents by permanent structures 
with complete and rigid surfaces. CTUs with fabric sides or tops are not 
considered as closed cargo transport units. 

Condensation Conversion of water vapour into a liquid state. Condensation usually 
starts when air is cooled down to its dew point in contact with cold 
surfaces. 

Consignee The party to whom a cargo is consigned under a contract of carriage or 
a transport document or electronic transport record.  
Also known as the receiver. 

Consignor The party who prepares a consignment for transport. If the consignor 
contracts the transport operation with the carrier, the consignor will 
undertake the function of the shipper and may also be known as: 

• The shipper (maritime); 
• The sender (road transport). 

Consolidator The party performing a consolidation service for others. 

Contamination Visible forms of animals, insects or other invertebrates (alive or dead, 
in any lifecycle stage, including egg casings or rafts), or any organic 
material of animal origin (including blood, bones, hair, flesh, secretions, 
excretions); viable or non-viable plants or plant products (including fruit, 
seeds, leaves, twigs, roots, bark); or other organic material, including 
fungi; or soil, or water; where such products are not the manifested 
cargo within the CTU. 
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Corrosion threshold A relative humidity of 40% or more will lead to an increasing risk of 
corrosion of ferrous metals. 

Crypto climate in the 
CTU 

State of relative humidity of the air in a closed CTU, which depends on 
the water content of the cargo or materials in the CTU and on the 
ambient temperature. 

CTU Code IMO/ILO/UNECE Code of Practice for Packing of Cargo Transport 
Units (CTUs). 

CTU operator The party who owns or operates the CTU and provides empty CTUs to 
the consignor/shipper/packer. 

Daily temperature 
variation in the CTU 

Rise and fall of temperature in accordance with the times of day and 
often exaggerated by radiation or other weather influences. 

Dew point of air Temperature below the actual temperature at which a given relative 
humidity would reach 100%. 

Flexitank Bladder used for the transport and/or storage of a non-regulated liquid 
inside a CTU. 

Form locking A method for cargo securing and means that the cargo is completely 
stowed against the boundaries of a CTU. The empty space between 
the cargo units and between the cargo and the boundaries should be 
minimized. The boundaries should be strong enough to absorb the 
normal forces that occur during transport. 

Freight container An article of transport equipment that is of a permanent character and 
accordingly strong enough to be suitable for repeated use; specially 
designed to facilitate the transport of goods, by one or other modes of 
transport, without intermediate reloading: designed to be secured 
and/or readily handled, having fittings for these purposes, and 
approved in accordance with the International Convention for Safe 
Containers (CSC), 1972, as amended. The term “freight container” 
includes neither vehicle nor packaging; however a freight container that 
is carried on a chassis is included. 

Freight forwarder The party who organizes shipments for individuals or other companies 
and may also act as a carrier. When the freight forwarder is not acting 
as a carrier, it acts only as an agent, in other words as a third-party 
logistics provider who dispatches shipments via carriers and that books 
or otherwise arranges space for these shipments. 

Grappler arms Hydraulically operated arms attached to a spreader device or frame 
that can be used to lift CTUs using specially designed grapple arm 
sockets built into the base frame of the CTU. 

Hygroscopicity of cargo Property of certain cargoes or materials to absorb water vapour 
(adsorption) or emit water vapour (desorption) depending on the 
relative humidity of the ambient air. 

Infestation Presence in a package or CTU of a visible living pest that may cause 
harm to the recipient environment. Infestation includes pathogens, 
(virus, bacterium, prion or fungus) that may cause infection of plants 
and/or animals and which can be discovered upon visible inspection. 

Intermodal operator The party who provides a service to transfer and/or stow CTUs. May be 
subdivided into: 

• Maritime terminal operator; 
• Rail terminal; 
• Inland waterway port. 
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Invasive alien species An alien (non-native) species whose introduction and/or spread 
threatens biological diversity "Alien species" refers to a species, 
subspecies or lower taxon, introduced outside its natural past or 
present distribution; includes any part, gametes, seeds, eggs, or 
propagules of such species that might survive and subsequently 
reproduce. It includes pests and quarantine pests of non-native origin. 
Invasive alien species may be carried within and on a wide range of 
substrates, both organic and inorganic. 

Misdeclared cargo A cargo transported in a CTU which is different from that declared on 
the transport documents. 

Misdeclared gross mass A CTU where the combined mass of the cargo and the CTU is different 
from the mass declared on the transport/shipping documents. See also 
overloaded and overweight. 

Mould growth threshold A relative humidity of 75% or more will lead to an increasing risk of 
mould growth on substances of organic origin like foodstuff, textiles, 
leather, wood, ore substances of non-organic origin such as pottery. 

Non-regulated goods Substances and articles that are not covered by the applicable 
dangerous goods transport regulations. 

Overloaded A CTU where the combined mass of the cargo and the CTU is greater 
than the maximum permitted gross mass.  

Overpack An enclosure used by a single shipper to contain one or more 
packages and to form one unit for convenience of handling and 
stowage during transport. 
Examples of overpacks are a number of packages either: 

• Placed or stacked on to a load board such as a pallet and 
secured by strapping, shrink-wrapping, stretch-wrapping or 
other suitable means; or 

• Placed in a protective outer packaging such as a box or crate. 

Overweight A CTU where the combined mass of the cargo and the CTU is less 
than the maximum permitted gross mass but exceeds either: 

• The maximum gross mass shown on the transport/shipping 
documents; or 

• The road or rail maximum masses when combined with the 
tare of the container carrying vehicle. 

Package The complete product of the packing operation, consisting of the 
packaging and its contents as prepared for transport; 

Packaging Receptacles and any other components or materials necessary for the 
receptacle to perform its containment function. 

Packer The party that loads, places or fills the cargo within or on the CTU; the 
packer may be contracted either by the consignor, by the shipper, by 
the freight forwarder or by the carrier; if the consignor or the shipper 
packs a CTU within his own premises, the consignor or the shipper is 
also the packer. 

Packing The placing, loading and filling cargo into and onto a CTU. 

Pest Any visible species, strain or biotype of plant, animal or pathogenic 
agent injurious to plants or plant products. 

Quarantine pest A pest of potential economic importance to the area endangered 
thereby and not yet present there, or present but not widely distributed 
and being officially approved. 

Recontamination The result of pests and other living organisms (including their nests, 
eggs, egg sacks, and body parts) being found in or on a clean CTU. 
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Reinforced vehicle body Vehicle body, having a reinforced structure (in Europe, complies with 
European standard EN 12642, paragraph 5.3). 

Relative humidity of air Actual absolute humidity expressed as percentage of the saturation 
humidity at a given temperature. 

Roll-on/roll-off ship 
(ro-ro) 

A method of maritime cargo service using a vessel with ramps which 
allows wheeled vehicles to be loaded and discharged without cranes. 
Also refers to any specialized vessel designed to carry ro-ro cargo. 

Saturation humidity of 
air 

Maximum possible humidity content in the air depending on the air 
temperature. 

Scantling A piece of sawn timber, such as a batten, that has a small cross 
section. 

Set point Temperature setting on the controller of the refrigeration unit. 

Shelf life The recommended period that a perishable product may be retained in 
a saleable condition during which the defined quality of a specified 
proportion of the goods remains acceptable under expected (or 
specified) conditions of distribution, storage and display. 

Shipper The party named on the bill of lading or waybill as shipper and/or who 
concludes a contract of carriage (or in whose name or on whose behalf 
a contract of carriage has been concluded) with a carrier. 
Also known as the sender. 

Solebar Main beam of a rail wagon/car. 

Standard vehicle body Vehicle body, without reinforced structure (in Europe, complies with 
European standard EN 12642, paragraph 5.2), which, depending on 
cargo weight and friction, requires additional securing of cargo using 
lashing equipment. 

Storage life The period that the product is kept at the lowest possible temperature 
starting soonest after picking/harvesting and ending at the time that the 
product is taken out the refrigerated conditions for delivery to 
consumers at which time the shelf life period starts. 

Unit load Palletized load or prepacked unit with a footprint conforming to pallet 
dimensions and suitable for loading into an CTU. See also unitized 
cargo. 

Unitized cargo A single item or a number of items packaged, packed, or arranged in a 
specified manner and capable of being handled as a unit. Unitization 
may be accomplished by placing the item or items in an overpack or by 
banding them securely together. Also known as a unit load. 

Unpacking The removal of cargo from a CTU. 

Ventilated container Closed type of container, similar to a general purpose freight container 
but designed to allow air exchange between its interior and the outside 
atmosphere. Has a ventilating system designed to accelerate and 
increase the natural convection of the atmosphere within the container 
as uniformly as possible, either by non-mechanical vents at both the 
upper and lower parts of their cargo space, or by internal or external 
mechanical means. 

Water content of cargo Latent water and water vapour in a hygroscopic cargo or associated 
material, usually stated as percentage of the wet mass of cargo. 
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Chapter 3. Key requirements 

 This chapter identify those actions and tasks that are key to the safe packing and transport 
of cargo. 

3.1 General 

• Do arrange for a safe working environment. 

• Do use safe handling equipment. 

• Do use appropriate personal protective equipment. 

• Do check that the CTU and any cargo securing equipment are in sound condition.  

• Do not smoke, eat or drink during packing, securing or unpacking. 

3.2 Planning 

• Do select the most suitable CTU type to accommodate the cargo for the intended 
transport.  

• Do prepare a packing plan when deemed necessary. 

• Do select the securing methods best adapted to the characteristics of the cargo, the 
mode of transport and the properties of the CTU.  

• Do not exceed the permitted payload limits of the unit or the maximum allowed gross 
mass according to the CSC2, national road and rail regulations. 

3.3 Packing  

• Do distribute heavy cargo appropriately over the floor area.  

• Do observe all handling instructions and symbols on packages such as "this side up". 

• Do load with the centre of gravity correctly located in the CTU. 

• Do not concentrate heavy cargo on small areas of the floor. 

• Do not load with eccentric load distribution. 

• Do not build up irregular layers of packages if it can be avoided. 

• Do not stow heavy goods on top of light goods. 

• Do not stow goods with tainting odours together with sensitive merchandise. 

• Do not pack wet and damp goods if it can be avoided.  

• Do not use securing or protection equipment which is incompatible with the cargo.  

3.4 Packing of dangerous goods 

• Do check that all packages are properly marked and labelled. 

• Do pack dangerous goods according to applicable dangerous goods regulations. 

• Do pack dangerous goods near the door of the CTU where possible. 

• Do affix required placards, marks and signs on the exterior of the CTU. 

• Do not pack incompatible goods which should be segregated. 

• Do not pack damaged packages. 

3.5 Securing 

• Do fill void spaces when necessary. 

• Do use blocking or lashing or a combination of these methods to prevent the cargo from 
sliding and tipping in any direction. 

                                                      
2  International Convention for Safe Containers, 1972. 
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• Do secure the cargo in a way that forces are distributed over an appropriate area of a 
unit. 

• Do secure each single loaded item independently where necessary. 

• Do use non-slip surface material to refrain packages from sliding where appropriate. 

• Do use hooks or shackles to fasten lashings where applicable. 

• Do not secure the cargo with devices overstressing the structure of the CTU or the 
cargo. 

• Do not overstress securing devices. 

• Do not over tighten securing devices so that the packaging or goods are damaged. 

• Do not fasten web lashings by means of knots. 

3.6 On completion of packing 

• Do determine the correct gross mass of the CTU. 

• Do affix a seal when required. 

• Do include the CTU number, the correct gross mass and, when required, the seal 
number in the appropriate documents. 

• Do provide a packing certificate when required. 

3.7 Unpacking  

• Do check that the identification number on the CTU and, when the CTU should be 
sealed, the seal serial number, are as shown on the transport documentation.  

• Do check the exterior of the CTU for signs of leakage or infestation. 

• Do use proper equipment to cut the seal if affixed. 

• Do ensure the CTU is safe to enter. Be aware that the atmosphere in the CTU may be 
dangerous – ventilate before entering. 

• Do open the CTU with caution as cargo might fall out. 

• Do record every package as it is removed noting any markings and damages. 

• Do remove all securing and protection material for reuse, recycling or disposal. 

• Do clean the interior of the CTU to remove all traces of the cargo, especially loose 
powders, grains and noxious materials and fumigants, unless otherwise agreed with the 
CTU operator. 

• Do remove all marks, placards and signs regarding the previous consignment from the 
exterior of the CTU once it has been cleaned. 
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Chapter 4. Chains of responsibility and information 

 Note: Definitions are given in chapter 2. 

4.1 Chain of responsibility 
4.1.1 In general, transport operations using CTUs in particular, involve various parties each of 

whom have a responsibility to ensure that the cargo is transported through the supply chain 
without incident. Notwithstanding any national legislation or contracts between the involved 
parties the chain of responsibility discussed below identifies functional responsibilities of the 
parties involved. 

4.1.2 Although the carrier generally, in a contract of carriage is responsible under that contract to 
deliver the cargo in the same condition as received, it is the shipper who should deliver a 
cargo which is safe and suitable for transport. Thus, the shipper remains responsible for any 
deficiency of the CTU that is a result of poor packing and securing. However, when the 
shipper is neither the packer nor the consignor, the packer and the consignor should fulfil 
their obligation to the shipper ensuring that the CTU is safe for transport. If not the shipper 
may hold those parties responsible for any faults or deficiencies that can be attributed to 
poor packing, securing, handling or reporting procedures. 

4.1.3 Within this chain of responsibilities, each party in the chain should comply with their 
individual responsibilities and in doing so increase safety and reduce the risk of injury to 
persons involved in the supply chain. 

4.1.4 All persons involved in the movement of CTUs also have a duty to ensure, in accordance 
with their roles and responsibilities in the supply chain, that the CTU is not infested with 
plants, plant products, insects or other animals, or that the CTU is not carrying illegal goods 
or immigrants, contraband or undeclared or misdeclared cargoes. 

4.1.5 The supply chain is a complex operation and individual modes of transport may have defined 
terms for parties within the supply chain which are not consistent with other modes of 
transport. 

4.1.6 A single entity may undertake one or more of the functions listed below. The flow of 
information between the functions is discussed further in annex 1. 

4.2 Functions within the supply chain 
 Between the different functions involved in an intermodal transport chain, the tasks are 

assigned as follows:  

4.2.1 The CTU operator is responsible for providing CTUs that: 

• Are fit for purpose; 

• Comply with international structural integrity requirements; 

• Comply with international or national safety regulations; 

• Are clean, free of cargo residues, noxious materials, plants, plant products and visible 
pests. 

4.2.2 The consignor is responsible for: 

• Correctly describing the goods including the mass of the total payload; 

• Notifying the packer/shipper of any unusual transport parameters of individual packages, 
for example, the offset of the centre of gravity or transport temperatures which should not 
be exceeded or undercut; 

• Ensuring that packages and unit loads are suitable to withstand the stresses which are to 
be expected under normal transport conditions; 

• Providing all the information that is required for proper packing; 

• Ensuring that goods in packages and unit loads are adequately secured to prevent 
damage during transport; 

• Ensuring that goods are ventilated so that any noxious or harmful gases are permitted to 
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vent off before packing; 

• Ensuring that dangerous goods are correctly classified, packed and labelled; 

• Ensuring the dangerous goods transport document is completed, signed and transmitted 
to the packer, forwarder, shipper (if not the consignor) and carrier as applicable. 

4.2.3 The packer is responsible for: 

• Ensuring that the CTU is checked before packing and that the condition of the CTU is 
suitable for the cargo to be transported; 

• Ensuring that the floor of the CTU is not overstressed during packing operations; 

• Ensuring that the cargo is correctly distributed in the CTU and properly supported where 
necessary; 

• Ensuring that the CTU is not overloaded;  

• Ensuring that the cargo is sufficiently secured in the CTU; 

• Ensuring that measures are put in place to prevent the movement of plants, plant 
products and visible pests, such as closing doors and tarpaulins once packing has started 
but not taking place and lights that minimize the attraction of insects; 

• Properly closing the CTU and sealing it, when required, and reporting seal details to the 
shipper. CTUs used for international transport should be sealed; 

• Fitting marks and placards to the CTU as required by dangerous goods regulations; 

• Fitting the fumigation mark if any fumigant has been used as part of the packing process; 

• Accurately determining the gross mass3 of the CTU and transmitting it to the shipper; 

• Ensuring that no incompatible dangerous goods are packed. Account should be taken of 
all dangerous goods legislations during the complete transport chain; 

• Providing the container/vehicle packing certificate (new document or signed statement in 
the dangerous goods transport documentation as appropriate) and forwarding any 
documentation to the shipper. 

 The packer should also pass on information relating to any freight container with a reduced 
stacking capacity (less than 192,000 kg marked on the CSC safety approval plate)4, to the 
shipper. 

4.2.4 The shipper is responsible for ensuring that: 

• The work distribution concerning packing and securing is clearly agreed and 
communicated to the consignor and carrier/carriers; 

• A suitable CTU is used for the intended cargo for the intended transport; 

• A CTU is requested which is safe for transport and is clean, free of cargo residues, 
noxious materials, plants, plant products and visible pests before being supplied to the 
consignor or packer; 

• Suitable modes of transport are selected to minimize the risk of accidents and damages 
for the actual cargo; 

• All required documents are received from the consignor and from the packer; 

                                                      
3  The gross mass of the CTU needs to be verified before any transport operation commences. Incorrect gross 

masses are a hazard for any mode of transport. Therefore, the gross mass verification should be carried out 
before the unit leaves the premises of the packer. If a certain transport mode deems it necessary that a 
reverification has to take place when the CTU is transferred from one mode to another, this is beyond the 
scope of this Code and may be regulated in the regulations of that mode. Where a cargo is to be transported 
by road or rail only, the packer need only provide the mass of the cargo and any packing and securing 
material to the carrier when the tare of the transport vehicle is not known. 

4  As of January 1st 2012, all freight containers with reduced stacking or racking strength are required by the 
International Convention for Safe Containers (CSC) to be marked in accordance with the latest version of 
ISO 6346: Freight containers – Coding, identification and marking. 
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• The cargo inside the CTU is fully and accurately described; 

• The gross mass of the CTU is accurately determined; 

• The accurate description of the cargo5 is communicated to the carrier as early as required 
by the carrier; 

• The verified gross mass is communicated to the carrier as early as required by the 
carrier; 

• In case of dangerous goods, the transport document and (for sea transport) the packing 
certificate is transmitted to the carrier before the transport commences respectively as 
early as required by the carrier; 

• In the case of temperature controlled goods, the correct temperature set point is entered 
into the control unit and onto the transport/shipping documents; 

• Ensuring that a seal, where required, is affixed immediately upon completion of the 
packing of the CTU; 

• The seal number, where required, is communicated to the carrier; 

• Any extraordinary properties such as reduced stacking capacity or out of gauge are 
communicated to the carrier; 

• The shipper’s declaration is accurate;  

• Shipping instructions are despatched to the carrier on time and that the CTU meets the 
outbound delivery window; 

• The CTU arrives at the terminal before the stated cargo cut off time; 

• The information concerning the consignment, description of packages and, in the case of 
freight containers, the verified gross mass is transmitted to the consignee. 

4.2.5 The road haulier is responsible for: 

• Confirming that the gross mass, length, width and height of the vehicle are within the 
national road/highway regulations limits; 

• Ensuring that the driver is able to get sufficient rest and does not drive when fatigued; 

• Except when the CTU is a trailer, securing the CTU properly on the trailer or chassis; 

• Moving the CTU in such a manner that there are no exceptional stresses placed on the 
CTU or the cargo. 

4.2.6 The rail haulier is responsible for: 

• Handling the CTU in a manner that would not cause damage to the cargo; 

• Except when the CTU is a rail wagon, securing the CTU properly on the rail wagon. 

4.2.7 The intermodal operator is responsible for: 

• Ensuring that appropriate pest prevention methods are in place, which may include 
removal of muds and soils from the CTU; 

• Complying with annex 2. 

4.2.8 The carrier is responsible for: 

• Monitoring agreed temperatures in the CTUs where applicable and reacting to changes 
as appropriate; 

• Securing the CTU on the means of transport; 

• Transporting the CTU in compliance with agreements and all applicable regulations; 

                                                      
5  A description of the cargo should include a description of the goods and the packaging, for example wine in a 

flexitank, hard frozen hanging beef sides or the number and type of packages. However, national and/or 
regional regulations may impose additional requirements for the scope and level of detail of cargo 
descriptions, including usage of Harmonized System (HS) codes. 
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• Providing trained personnel to deal with all cargo types (break-bulk, bulk wet and dry 
cargoes, dangerous goods, out of gauge, refrigerated, uncontainerized). 

4.2.9 The consignee/receiver of CTUs is responsible for: 

• Not overstressing the floor of the CTU during unpacking operations; 

• Correctly ventilating the CTU before entering; 

• Confirming that the atmosphere within the CTU is not hazardous before permitting 
persons to enter it; 

• Detecting any damage to the CTU and to notify the carrier; 

• Returning the CTU to the CTU operator completely empty and clean, unless otherwise 
agreed; 

• Removing all marks, placards or signs regarding the previous consignments. 

4.2.10 Shippers of empty CTUs and operators of empty CTUs are encouraged to have practices 
and arrangements in place to ensure that they are empty. 

4.2.11 All parties identified within section 4.2 should minimize the risk of recontamination of CTUs 
when in their custody. This may include the following: 

• Implementation of appropriate pest management programs; 

• Removal of any plants, plant products or visible pests taking into account the roles and 
responsibilities of each party within the supply chain and, further, the impossibility of 
inspecting the interior of closed and sealed CTUs for recontamination. 

 For more information see annex 6. 

4.2.12 All parties should ensure that the flow of information is transmitted to parties identified in the 
transport contract along the supply chain. The information should include: 

• The identification, in accordance with a risk assessment6, of risks to the integrity of the 
CTU that may be present for all or some part of the journey; 

• CTU identification; 

• Seal number (where required); 

• Verified gross mass of the CTU; 

• Accurate description of the cargo carried in the CTU; 

• The correct description of dangerous goods; 

• Correct and appropriate transport documentation; 

• Any information required for safety, security, phytosanitary, veterinary, Customs or other 
regulatory purposes. 

  

                                                      
6 For example, ISO 31000 Risk management – Principles and guidelines. 
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Chapter 5. General transport conditions 

5.1 Within the supply transport chain, there are a number of different stresses acting on the 
cargo. These stresses may be grouped into mechanical and climatic stresses. Mechanical 
stresses are forces acting on the cargo under specific transport conditions. Climatic stresses 
are changes of climatic conditions including extremely low or high temperatures. 

5.2 During transport various forces will act on the cargo. The force acting on the cargo is the 
mass of the cargo (m) which is measured in kg or ton, multiplied by the acceleration (a) 
which is measured in m/s² : 

F = m ∙ a 

Acceleration considered during transport are the gravitational acceleration (a = 
g = 9.81 m/s²) and acceleration caused by typical transport conditions such as by the braking 
or rapid change of traffic lanes by a road vehicle or by the motions of a ship in heavy sea. 
These accelerations are expressed as product of the gravitational acceleration (g) and a 
specific acceleration coefficient (c) e.g. a = 0.8 g. 

5.3 The following tables provide the applicable acceleration coefficients for the different modes 
of transport and for the various securing directions. To prevent a cargo from movement, the 
cargo has to be secured in longitudinal and transverse direction according to the worst 
combination of horizontal and corresponding vertical accelerations. The securing 
arrangement has to be designed to withstand the forces due to accelerations in each 
horizontal direction (longitudinal and transverse) separately (see chapter 9 and annex 7). 

Road transport 

Securing in 

Acceleration coefficients 
Longitudinally (cx) Transversely 

(cy) 
Minimum vertically 

down 
(cz) 

forward rearward 

Longitudinal direction 0.8 0.5 - 1.0 
Transverse direction - - 0.5 1.0 
     

Rail transport (combined transport) 

Securing in 
Acceleration coefficients 

Longitudinally (cx) Transversely 
(cy)  

Minimum vertically 
down 
(cz) 

forward rearward 

Longitudinal direction 0.5 (1.0)† 0.5 (1.0)† - 1.0 (0.7)† 
Transverse direction - - 0.5 1.0 (0.7)† 
† The values in brackets apply to shock loads only with short impacts of 150 milliseconds 

or shorter, and may be used, for example, for the design of packaging. 
 

Sea transport 

Significant wave 
height in sea 

area 
Securing in 

Acceleration coefficients 
Longitudinally 

(cx) 
Transversely 

(cy)  
Minimum 

vertically down 
(cz) 

A Hs ≤ 8 m 
Longitudinal direction 0.3 - 0.5 
Transverse direction - 0.5 1.0 

B 8 m < Hs ≤ 12 m 
Longitudinal direction 0.3 - 0.3 
Transverse direction - 0.7 1.0 

C Hs > 12 m 
Longitudinal direction 0.4 - 0.2 
Transverse direction - 0.8 1.0 
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5.4 The effect of short term impact or vibrations should always be considered. Therefore, 
whenever the cargo cannot be secured by blocking, lashing is required to prevent the cargo 
from being significantly displaced, taking into account the characteristics of the cargo and the 
mode of transport. The mass of the cargo alone, even when combined with a high friction 
coefficient (see appendix 2 to annex 7), does not sufficiently secure the cargo as the cargo 
can move due to vibrations. 

5.5 The significant 20-years return wave height (Hs) is the average of the highest one-third of 
waves (measured from trough to crest) that is only exceeded once in 20 years. The 
allocation of geographic sea areas to the respective significant wave heights is shown in the 
following table: 

A B C 

Hs ≤ 8 m 8 m < Hs ≤ 12 m Hs > 12 m 

Baltic Sea (incl. Kattegat) 
Mediterranean Sea 
Black Sea  
Red Sea 
Persian Gulf  
Coastal or inter-island 
voyages in following areas: 
Central Atlantic Ocean 
(between 30°N and 35°S) 
Central Indian Ocean 
(down to 35°S) 
Central Pacific Ocean 
(between 30°N and 35°S) 

North Sea 
Skagerak 
English Channel 
Sea of Japan 
Sea of Okhotsk 
Coastal or inter-island 
voyages in following areas:  
South-Central Atlantic Ocean 
(between 35°S and 40°S) 
South-Central Indian Ocean 
(between 35°S and 40°S) 
South-Central Pacific Ocean 
(between 35°S and 45°S) 

unrestricted 

Sources: 
The Royal Netherlands Meteorological Institute (KNMI): 
The KNMI/ERA-40 Wave Atlas, derived from 45 years of ECMWF reanalysis data 
(ed. S.Caires, A.Stern, G.Komen and V.Swail), last updated 2011, 
Hs 100-yr return values, 1958 – 2000 

 

5.6 During longer voyages, climatic conditions (temperature, humidity) are likely to vary 
considerably. These may affect the internal conditions in a CTU which may give rise to 
condensation on cargo or internal surfaces (see annex 3). 

5.7 Whenever a specific cargo might be damaged when exposed to high or low temperatures 
during transport, the use of a CTU specially equipped for keeping the cargo temperature 
within acceptable limits should be considered (see chapter 7). 
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Chapter 6. CTU properties 

 Note: Definitions are given in chapter 2. 

6.1 Introduction 
6.1.1 When planning a consignment for transport the shipper should ensure that the CTU best 

suited for the cargo and the probable route is selected. If the shipper is uncertain about 
which CTU to select, further information can be obtained by contacting the CTU operator. 

6.1.2 Packers should acquaint themselves with the characteristics of the CTU with particular 
reference to: 

• Net mass capacity; 

• Flooring strength; 

• Anchor and securing points; 

• Thermal capabilities; 

• Sealing; 

• Weatherproofness. 

6.2 Freight containers 
6.2.1 The external and internal dimensions of most freight containers are standardized by ISO. 

6.2.2 The maximum gross mass and the permitted payload of a freight container depend on 
standardized design parameters. The International Convention for Safe Containers requires 
each freight container to carry a CSC safety approval plate, where the maximum permitted 
gross mass is specified (see subsection 8.2.1 and annex 4, section 1). Additionally, the tare 
mass and the payload are marked in painted letters on the door or on the rear end of the 
freight container.  

6.2.3 With the exception of platforms (a container deck without walls), packed freight containers 
are capable of being stacked. This feature is mainly used in land-based storage areas and 
on ships during a sea passage. The permissible stacking mass is displayed on the approval 
plate. Freight containers with a stacking mass equal to or greater than 192,000 kg may be 
transported without restriction. However, freight containers with a stacking mass value less 
than 192,000 kg do also exist and require special attention when used for intermodal 
transport, in particular for the stowage in stacks on seagoing vessels (see subsections 7.3.1 
and 8.2.1).  

6.2.4 General purpose freight containers are available as closed freight containers, ventilated 
containers and open top containers. The side walls are capable of withstanding a uniform 
load equal to 60% of the permitted payload. The front wall and the door end are capable of 
withstanding 40% of the permitted payload. These limitations are applicable for a 
homogenous load on the relevant wall area and do not exclude the capability of absorbing 
higher forces by the framework of the freight container. The container floor is primarily 
designed to sustain the total payload homogeneously distributed over the bottom structure. 
This results in limitations for concentrated loads (see annex 7, section 3). 

6.2.5 Most general purpose freight containers have a limited number of lashing rings or bars. 
When lashing rings are fitted, the anchor points at the bottom have a maximum securing 
load (MSL) of at least 10 kN in any direction. Recently built freight containers have, in many 
cases, anchor points with a MSL of 20 kN. The lashing points at the top side rails have a 
MSL of at least 5 kN7.  

                                                      
7 See ISO 1496-1:2013 Freight containers – Specification and testing – Part 1: General cargo containers for 

general purposes, Annex C. 
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6.2.6 Floors on freight containers covered by the CSC are only required to withstand an axle load 
of 5,460 kg or 2,730 kg per wheel8 although they may be built to withstand a greater axle 
load. The CTU operator can provide more precise information. 

6.2.7 Closed freight containers generally have labyrinth protected openings for venting (pressure 
compensation), but these openings do not measurably support air exchange with the 
ambient atmosphere. Special type "ventilated containers" have weatherproof ventilation grills 
built into the top and bottom side rails and the front top rail and bottom sill, through which the 
natural convection inside the freight container is intensified and a limited exchange of air and 
humidity with the ambient atmosphere is established.  

6.2.8 An open top container is similar to a closed freight container in all respects except that it has 
no permanent rigid roof. It may have a flexible and movable or removable cover, e.g. of 
canvas, plastic or reinforced plastic material. The cover is normally supported by movable or 
removable roof bows. In some cases the removable roof is a compact steel construction 
suitable to be lifted off in one piece. The header (transverse top rail above the doors) is 
generally movable or removable (known as swinging headers). The headers are part of the 
container strength and should be fitted to have full strength of the freight container. 

6.2.9 Open side containers have a curtain or canvas on one or both sides, a rigid roof and rear 
doors. While the strength of the end walls is similar to that of closed freight containers, the 
side curtain provides limited or no restraint capability. Open side containers are not covered 
by ISO standards.  

6.2.10 Platforms and platform based containers are characterized by having no side superstructure 
except either fixed or collapsible end walls (flatracks) or are designed without any 
superstructure (platforms). The benefit of collapsible end walls is that the flatrack may be 
efficiently stacked when transported in empty condition for repositioning. 

6.2.11 Flatracks and platforms have a bottom structure consisting of at least two strong longitudinal 
H-beam girders, connected by transverse stiffeners and lined by solid wooden boards. For 
securing of cargo units, strong lashing brackets are welded to the outer sides of the 
longitudinal bottom girders with a MSL of at least 30 kN according to the standard. In many 
cases the lashing points have a MSL of 50 kN. Cargo may also be secured in longitudinal 
direction by shoring to the end walls of flatracks. These end walls may be additionally 
equipped with lashing points of at least 10 kN MSL. 

6.2.12 Thermal containers, commonly referred to as reefer containers, are designed for the 
transport of cargo under temperature control. Such cargo is generally homogeneously 
packed and tightly stowed from wall to wall. Therefore, the side and end wall strength is 
similar to that of general purpose freight containers. However, thermal containers are 
generally not equipped with anchor and lashing points. When a cargo needs to be secured 
by lashings, specific fittings may be affixed to the “T” section gratings, thus providing the 
required anchor points. 

6.2.13 A tank container comprises two basic elements, the tank shell (or shells in case of a multiple-
compartment tank container) and the framework. The framework is equipped with corner 
fittings and renders the tank suitable for intermodal transport. The frame should comply with 
the requirements of the CSC. If dangerous goods are intended to be carried in the tank, the 
shell and all fittings such as valves and pressure relief devices should comply with the 
applicable dangerous goods regulations.  

6.2.14 A non-pressurized dry bulk container is a container especially designed for the transport of 
dry solids, capable of withstanding the loads resulting from filling, transport motions and 
discharging of non-packaged dry bulk solids, having filling and discharging apertures and 
fittings. There are freight containers for tipping discharge, having filling and discharge 
openings and also a door. A variant is the hopper type for horizontal discharge, having filling 
and discharge openings but no doors. The front and rear end walls of solid bulk containers 
are reinforced and so constructed to bear a load equal to 60% of the payload. The strength 
of the side walls is similar to that of general purpose freight containers.  

                                                      
8  International Convention for Safe Containers, 1972, Annex II. 
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6.3 Regional and domestic containers 
 Regional and domestic containers are designed and manufactured to meet the needs of 

local transport operations. They may have the appearance of a freight container, but unless 
fitted with valid CSC safety approval plates they should not be used in international 
transport. 

6.4 Swap bodies  
6.4.1 A swap body is a regional transport containment of a permanent character designed for road 

and rail transport within Europe and complying with European standards. Swap bodies are 
generally 2.5 m or 2.55 m wide and are subdivided into three length categories: 

• Class A: 12.2 to 13.6 m long (maximum gross mass 34 tons); 

• Class B: 30ft (9.125 m long); 

• Class C: 7.15, 7.45 or 7.82 m long (maximum gross mass 16 tons). 

6.4.2 Swap bodies are fixed and secured to the vehicles with the same devices as freight 
containers, but owing to the size difference, these fittings are not always located at the swap 
body corners. 

6.4.3 Stackable swap bodies have top fittings enabling the handling with standard freight container 
handling equipment. Alternatively, the swap body may be handled using grappler arms, 
inserted into the four recesses in the bottom structure. Swap bodies not suitable for stacking 
can only be handled with grappler arms. Class C swap bodies can be transferred from the 
road vehicle to their supporting legs and returned to the vehicle by lowering or raising the 
carrier vehicle on its wheels.  

6.4.4 The standard box type swap body has a roof, side walls and end walls, and a floor and has 
at least one of its end walls or side walls equipped with doors. Class C swap bodies 
complying with standard EN 283 have a defined boundary strength: the front and the rear 
end are capable to withstand a load equal to 40% of the permitted payload, the sides are 
capable to withstand 30% of the permitted payload. For a cover-stake body the drop sides 
are designed to withstand a force equal to 24% of the maximum permitted payload and the 
remaining part of the side is designed to withstand 6% of the maximum permitted payload. 
The sides in a curtain sided swap body may not be used for cargo securing unless purposely 
designed to do so. 

6.4.5 Floors of swap bodies are built to withstand corresponding axle loads of 4,400 kg and wheel 
loads of 2,200 kg (reference: EN 283). Such axle loads are typical for forklift trucks with a 
lifting capacity of 2.5 tons.  

6.4.6 The curtain-sided swap body is designed similarly to a standard curtain side semi-trailer. It 
has an enclosed structure with rigid roof and end walls and a floor. The sides consist of 
removable canvas or plastic material. The side boundary may be enforced by battens.  

6.4.7 A thermal swap body is a swap body that has insulating walls, doors, floor and roof. Thermal 
swap bodies may be insulated, but not necessarily equipped with mechanical device for 
cooling. A variant is the mechanically refrigerated swap reefer.  

6.4.8 A swap tank is a swap body that consists of two basic elements, the tank or tanks, and the 
framework. The tank shell of a swap tank is not always fully enclosed by the frame work. 

6.4.9 A swap bulker is a swap body that consists of the containment for dry solids in bulk without 
packaging. It may be fitted with one or more round or rectangular loading hatches in the roof 
and "cat flap" or "letter box" discharge hatches in the rear and/or front ends. 

6.5 Roll trailers 
6.5.1 Roll trailers are exclusively used for the transport of goods in ro-ro ships and are loaded or 

unloaded and moved in port areas only. They present a rigid platform with strong securing 
points at the sides, and occasionally brackets for the attachment of cargo stanchions. The 
trailer rests on one or two sets of low solid rubber tyres at about one third of the length and 
on a solid socket at the other end. This end contains a recess for attaching a heavy adapter, 
the so-called gooseneck. This adapter has the king-pin for coupling the trailer to the fifth 
wheel of an articulated truck.  



 

20 

6.5.2 The packing of a roll trailer with cargo or cargo units should be planned and conducted under 
the conception that the cargo should be secured entirely by lashings. However, roll trailers 
are available equipped with standardized locking devices for the securing of freight 
containers and swap bodies. 

6.6 Road vehicles 
6.6.1 Road vehicles are available in a number of different formats and designs. 

6.6.2 Most vehicles have a strong front wall integrated into the closed superstructure. Closed 
superstructures of road vehicles may be provided with arrangements for applying approved 
seals. 

6.6.3 Semi-trailers suitable for combined road/rail transport are generally equipped with 
standardized recesses for being lifted by suitable cranes, stackers or forklift trucks, to enable 
the lifting transfer from road to rail or vice versa. 

6.6.4 Road vehicles are allocated a specific maximum payload. For road trucks and full trailers the 
maximum payload is a constant value for a given vehicle and should be documented in the 
registration papers. However, the maximum allowed gross mass of a semi-trailer may vary to 
some extent with the carrying capacity of the employed articulated truck as well as in which 
country it is operating. The total gross combination mass, documented with the articulated 
truck, should never be exceeded.  

6.6.5 The actual permissible payload of any road vehicle depends distinctly on the longitudinal 
position of the centre of gravity of the cargo carried. In general, the actual payload should be 
reduced if the centre of gravity of the cargo is conspicuously off the centre of the loading 
area. The reduction should be determined from the vehicle specific load distribution diagram 
(see annex 7, subsection 3.1.7). Applicable national regulations on this matter should be 
observed. In particular closed freight containers transported on semi-trailers with the doors at 
the rear of the vehicle quite often tend to have their centre of gravity forward of the central 
position. This may lead to an overloading of the articulated truck if the container is packed 
toward its full payload. 

6.6.6 The boundaries of the loading platform of road vehicles may be designed and made 
available in a strength that would be sufficient – together with adequate friction – to retain the 
cargo under the specified external loads of the intended mode of transport. Such advanced 
boundaries may be specified by national or regional industry standards. However, a large 
number of road vehicles are equipped with boundaries of less resistivity in longitudinal and 
transverse direction, so that any loaded cargo should be additionally secured by lashings 
and/or friction increasing material. The rating of the confinement capacity of such weak 
boundaries may be improved if the resistance capacity is marked and certified for the 
distinguished boundary elements of the vehicle. 

6.6.7 In Europe, European standard EN 12642 would apply. According to this, there are two levels 
of requirements of vehicle sides and ends: Code L and Code XL. The strength requirements 
of the side walls for the Code L vehicles is similar to the requirements for sides of swap 
bodies according to the standard EN 283 (see paragraph 6.4.4). The side walls of Code XL 
vehicles are designed to withstand a force equal to 40% of the permitted payload uniformly 
distributed over the side up to 75% of the height of the side, independently of the type of 
vehicle. The front wall of Code L vehicles is designed to take up a force equal to 40% of the 
permitted payload, the maximum however is 50 kN. For Code XL vehicles the front wall is 
designed to withstand a force equivalent to 50% of the payload without any further limit. The 
rear wall of Code L vehicles is designed to withstand a force equal to 30% of the permitted 
payload, the maximum however is 31 kN. For Code XL vehicles the rear wall is designed to 
withstand a force equivalent to 40% of the payload without any further limit. 

6.6.8 Road vehicles are generally equipped with securing points along both sides of the loading 
platform. These points may consist of flush arranged clamps, securing rails or insertable 
brackets and should be designed for attaching the hooks of web lashings and chains. The 
lashing capacity of securing points varies with the maximum gross mass of the vehicle. The 
majority of vehicles is fitted with points of a lashing capacity (LC) or maximum securing load 
(MSL) of 20 kN. Another type of variable securing devices are pluck-in posts, which may be 
inserted into pockets at certain locations for providing intermediate barriers to the cargo. The 
rating of the lashing capacity of the securing points may be improved if their capacity is 
marked and certified. Modern vehicles are often equipped with continuous connecting points 
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for lashing bars on each side, thus to enable the affixing of the lashing bars exactly in the 
required positions to block the cargo against movement towards the rear side. 

6.7 Railway wagons 
6.7.1 In intermodal transport, railway wagons are used for two different purposes: First, they may 

be used as carrier unit to transport other CTUs such as freight containers, swap bodies or 
semi-trailers. Second, they may be used as a CTU themselves which is packed or loaded 
with cargo and run by rail or by sea on a railway ferry. 

6.7.2 The first mentioned purpose is exclusively served by open wagons, which are specifically 
fitted with devices for securing freight containers, inland containers and swap bodies or have 
dedicated bedding devices for accommodating road vehicles, in particular semi-trailers. The 
second mentioned purpose is served by multifunctional closed or open wagons, or wagons 
which have special equipment for certain cargoes, e.g. coil hutches, pipe stakes or strong 
lashing points.  

6.7.3 On board ferries the shunting twin hooks are normally used for securing the wagon to the 
ship’s deck. These twin hooks have a limited strength and therefore some wagons are 
equipped with additional stronger ferry eyes. These external lashing points should never be 
used for securing cargo to the wagon.  

6.7.4 The maximum payload is generally not a fixed value for the distinguished wagon, but 
allocated case by case by means of the intended track category and the speed category. 
More details are provided in annex 4, subsection 5.1.5. 

6.7.5 In case of concentrated loads a reduction of the payload is required, which depends on the 
loaded length and the way of bedding the concentrated load. The applicable load figures are 
marked on each wagon. Also any longitudinal or transverse eccentricity of concentrated 
loads is limited by the individual axle load capacity or the wheel load capacity. More details 
are provided in annex 4, subsection 5.1.6. 

6.7.6 Closed railway wagons are designed for the compact stowage of cargo. The securing of 
cargo should be accomplished by tight packing or blocking to the boundaries of the wagon. 
However, wagons equipped with sliding doors should be packed in a way that doors remain 
operable. 

6.7.7 When a railway ferry is operating between railway systems of different gauges, wagons 
which are capable for changing their wheel sets over from standard gauge to broad gauge or 
vice versa are employed. Such wagons are identified by the first two figures of the wagon 
number code.  
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Chapter 7. CTU suitability 

7.1 Suitability in general 
7.1.1 Freight containers and some other types of CTUs (e.g. swap bodies for rail transport in 

Europe) require type approval. In addition, depending on the type, the verification of a 
periodic or continuous examination scheme might be required as well. A CTU requiring 
approval (and examination) and not bearing a valid approval plate is not suitable for 
transport (see subsection 8.2.1). 

7.1.2 Freight containers and swap bodies showing serious defects in their structural components 
(e.g. top and bottom side rails, top and bottom end rails, door sills and header, floor cross 
members corner posts and corner fittings) may place persons into danger and are therefore 
not suitable for transport (see subsection 8.2.2). 

7.1.3 Road vehicles, semi-trailers and railway wagons showing deterioration in major structural 
components or other obvious defects impede the safe traffic on road or rail and are therefore 
not suitable for transport. 

7.2 Suitability for the cargo 
7.2.1 All cargo which is sensitive against weather conditions such as rain, snow, dust and sunlight, 

or against theft and other consequences of easy access should be carried in a closed or 
sheeted CTU. Freight containers, closed or sheeted swap bodies, semi-trailers and other 
road vehicles are suitable for most cargoes. 

7.2.2 Single packages such as: 

• Cartons stacked by hand; 
• Drums or similar packages stacked by forklift truck; or  
• Any kind of palletized cargo  
can be packed and preferably stowed from boundary to boundary. However, it depends on 
the type of CTU, whether such firm stowage alone provides sufficient cargo securing or 
whether additional securing is needed (see section 9.4). 

7.2.3 Certain cargoes such as cocoa or other agricultural produce are sensitive against climatic 
effects and may be damaged when the humidity within the CTU is condensed due to a 
decrease of temperature. This effect is specific for long distance sea transport and can be 
controlled by appropriate ventilation. Standard freight containers however allow only 
restricted air changes. Therefore, specially designed containers with increased ventilation 
may be preferred for such sensitive cargo. 

7.2.4 Certain perishable cargoes such as foodstuffs and, in particular, deep frozen products, 
require transport at low temperatures. Other products, e.g. certain chemicals, need to be 
protected from frost. Such commodities should be transported in insulated and temperature 
controlled CTUs which can be refrigerated or heated as appropriate. 

7.2.5 Heavy items such as granite and marble blocks may also be packed into closed CTUs. 
However, this cargo cannot be simply stowed from wall to wall. Bracing and blocking against 
the frame of the CTU and/or lashing to the securing points is necessary (see annex 7, 
section 4.3). As the lashing capacity of the securing points in general purpose freight 
containers is limited, such standard containers might not be appropriate for certain large and 
heavy cargo items. Instead, platforms or flatracks could be used. 

7.2.6 Cargo items of extreme dimensions may not fit inside a standard CTU as they exceed the 
inner width, length and perhaps also the height of the unit. Such cargo may be 
accommodated on a platform or on a flatrack. When the cargo is only “over-height” but not 
“over-width” an open top CTU may also be suitable. 

7.2.7 Heavy cargo items lifted by a forklift truck may result in a front axle load exceeding the 
maximum permissible concentrated load inside a CTU. For example modern freight 
containers are designed to withstand a force of 0.5 kN/cm2 which may limit package masses 
to approximately 3 to 3.5 tons depending on the type of forklift truck used. For heavy cargo, 
open top, open side or platform CTUs should be used so that the cargo can be loaded from 
the top or from the side without a need to drive into the CTU with the forklift truck. For load 
distribution, see annex 7, section 3.1. 
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7.2.8 Some cargoes such as scrap metal are usually handled by grabs or by conveyors. When this 
cargo is to be loaded into a CTU and a conveyor is not available, the only suitable CTU type 
is an open top CTU capable to be loaded with grabs. Placing the CTU vertically on its end 
and “pouring” the cargo in through the open doors is not permitted. 

7.2.9 General purpose CTUs are not suitable for certain long, heavy and irregular cargo items 
such as timber logs, as the side walls are not designed to withstand the acceleration forces 
of such cargo and may suffer bulging damages. Stowage in shape of a pyramid and securing 
by lashing is extremely difficult in a freight container, because the securing points are not 
accessible after this cargo is loaded, unless the lashings are arranged before loading. 
Therefore, such cargo should preferably be carried only on platform or flatrack CTUs. 

7.2.10 Liquid and solid bulk cargoes should be preferably transported in tank CTUs or solid bulk 
CTUs. Under certain conditions, liquid bulk cargo may be carried in flexitanks which are 
stowed in CTUs. Similarly, solid bulk may be carried in general purpose CTUs which are 
equipped with a liner. However, CTUs used for such purposes should be suitably reinforced9 
and prepared, operational restrictions regarding the permissible payload should be observed 
(see annex 7, section 5). 

7.3 Suitability for the transport mode 
7.3.1 Freight containers, including swap bodies and regional containers designed for stacking and 

approved under the CSC are basically suitable for all modes of transport. However, freight 
containers having an allowable stacking mass of less than 192,000 kg marked on the 
approval plate (see annex 4, section 1) require special stowage on board a ship, where the 
superimposed stacking mass will not exceed the permitted limits as marked on the plate. 
Furthermore, some freight containers and swap bodies may have a gross mass of 34 tons or 
higher for which some road chassis and railcars will not be capable of carrying such heavy 
units. Therefore, especially for heavy massed containers, it is of utmost importance to 
arrange for an appropriate chassis and tractor vehicle or railcar, as applicable. 

7.3.2 As the maximum permissible payload of a railcar is not a fixed value for the distinguished 
wagon but depends in addition on the track category of the railway network (see annex 4, 
section 5.1), the railway operator should be contacted when necessary, in order to prevent 
overloading. 

7.3.3 Swap bodies and semi-trailers are designed for an easy change of the means of transport. In 
most cases this might be an interchange between different carrier vehicles for swap bodies 
or different tractor vehicles for semi-trailers. When an intermodal change from road to rail is 
intended, it should be ensured that the swap body or the semi-trailer is capable of being 
lifted by grappler arms and approved for rail transport. 

7.3.4 CTUs on ro-ro ships 

7.3.4.1 Before dispatching a CTU for carriage on a ro-ro, the shipper needs to confirm with the 
CTU operator and/or the ro-ro ship operator whether specific requirements apply. Further, 
the shipper needs to ensure that the CTU to be used is fit for this kind of transport. 

7.3.4.2 When road vehicles or semi-trailers are intended to be transported on a ro-ro ship, they 
should be equipped with securing points of a defined minimum strength in sufficient 
number according to the following table10: 

Gross vehicle mass 
(GVM (tons)) 

Minimum number of securing 
points on each side of the vehicle 

Minimum strength of 
each securing point (kN) 

3.5 ≤ GVM ≤ 20 2 

GVM x 10 x 1.2 
n 
 

20 < GVM ≤ 30 3 
30 < GVM ≤ 40 4 
40 < GVM ≤ 50 5 
50 < GVM ≤ 60 6 

where n is the total number of securing points on each side of the vehicle 

                                                      
9  False bulkheads may be fitted at the rear (door) end as required. 
10  See IMO Resolution A.581(14). 



 

24 

7.3.4.3 Road trains, comprising two or more trailers, require each trailer to be considered in 
isolation and be fitted with, and secured by, the minimum number of securing points for the 
GVM of that trailer component. Semi-trailer tractor or towing vehicles are excluded from 
the table and should be provided with two securing points or a towing coupling at the front 
of the vehicle. 

7.3.4.4 When railway wagons are intended to be transported on a railway ferry, they should be 
able to pass over the kink angle of the ferry ramp and to pass through the track curves on 
the ferry vessel. In general, there are more restrictions for wagons equipped with bogies 
than for wagons equipped with two wheel sets only. The details should be clarified with the 
ferry line operator.  

7.3.4.5 Railway wagons should be equipped with securing points on both sides in sufficient 
number when used in ferry traffic. To determine the required number and strength of 
securing points the ferry operator should be contacted. The maximum permitted axle loads 
and maximum permitted loads per linear metre depend on the properties of the ferry ramp 
and of the characteristics of the ferry vessels employed in the respective ferry service.  
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Chapter 8. Arrival, checking and positioning of CTUs 

8.1 CTU Arrival 
8.1.1 The type of CTU used for the transport will influence: 

• The process of confirming that it is fit for use;  

• The CTU’s positioning to suit the packing operation and timing; 

• The planning of the cargo packing. 

8.1.2 The CTU operator will advise of the estimated time of arrival and departure. The type of CTU 
may influence these timings: 

• Rigid road vehicles will come with a driver and it would be expected that the time to pack 
the vehicle will be dictated by any time restrictions that local regulations may impose. 

• Detachable CTUs, such as trailers and rail wagons may be left at the packer’s facility and 
the tractor unit/motor unit permitted to depart if the packing procedure is extended. 

• Class C swap bodies fitted with legs can be unloaded onto their legs and the tractor 
unit/engine unit plus trailer (if present) may be driven away. 

• Freight containers and class A and B swap bodies can remain on the trailer or be 
unloaded and placed on the ground. 

• CTUs remaining on trailers may be left for a period of time. 

8.1.3 If the consignment requires more than one CTU then it is important to plan what packages 
go within each unit and how each CTU is managed: multiple units might be delivered all at 
once and the packer can manage positioning of each unit to suit the facility available. 
Another option is to deliver the units sequentially so that the container operator delivers an 
empty unit and picks up a fully packed one. 

8.1.4 In both cases planning what packages go into each unit will be important. Demand at the 
destination may require particular packages to be packed in each CTU. However such 
demand can have an adverse effect on the load distribution, on possibility to secure the 
cargo properly, on the segregation of dangerous goods and also on volume utilisation. It is 
therefore important that a complete plan may be generated for all packages and CTUs 
prior to the start of packing the first CTU. 

8.2 CTU checks 
8.2.1 Approval plates 

8.2.1.1 Freight containers and, under certain conditions, also swap bodies and road trailers may 
be required by applicable regulations to bear a safety approval plate. Details of the 
markings required on swap bodies and road trailers destined for transport by rail within the 
European railway network and data plates on freight containers transported internationally 
by sea and covered by the International Convention for Safe Containers (CSC) are shown 
in annex 4. 

8.2.1.2 The safety approval plate as required by the CSC should be permanently affixed to the 
rear of the freight container, usually the left hand door. On this plate, the most important 
information for the packer are: 

• The maximum gross mass. This is the maximum mass of the packed freight container 
and should never be exceeded. 

• The allowable stacking mass (see annex 4, section 3 for more information). Freight 
containers having an allowable stacking mass of less than 192,000 kg are not suitable 
for unrestricted transport by sea (see paragraph 7.3.1). 

 If there is no CSC approval plate, the freight container should not be used in international 
traffic. 

8.2.1.3 The CSC requires freight containers to be thoroughly examined 5 years after manufacture 
and subsequently at least every 30 months and two methods are used by the container 
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industry for recording that the freight container is fit for use. Both methods require marks to 
be shown on or near to the safety approval plate: 

8.2.1.3.1 The date of the next periodic examination is stamped on the approval plate or affixed to it 
in form of a decal. The date of the next examination shown in figure 8.1 is September 
2018. 

 
Figure 8.1 CSC safety approval plate with next 

examination date  
Figure 8.2 CSC safety approval plate with ACEP 

mark 

8.2.1.3.2 As an alternative to such periodic inspections, the owner or operator of the freight 
container may execute an approved continuous examination programme where the freight 
container is frequently inspected at major interchanges. Freight containers operated under 
such a programme should be marked on or near to the safety approval plate with a mark 
starting “ACEP” followed by numerals and letters indicating the approval number of this 
continuous examination programme (see figure 8.2). 

8.2.1.4 If there is no ACEP mark and if the next examination date is already elapsed, or is before 
the expected arrival time of the freight container at its destination, the freight container 
should not be used in intermodal or international traffic. 

8.2.1.5 The practice of transporting cargo in one door open or one door removed freight 
containers is inherently dangerous and therefore is strongly discouraged. The practice is 
illegal unless it is marked on the CSC plate (see figure 8.3). Additionally, there may be 
negative consequences to using this practice in the supply chain (e.g. terminals refusing to 
handle open door freight containers). 

 
Figure 8.3 CSC safety approval plate for one door off operation 

8.2.2 Exterior checks 

8.2.2.1 The structural framework, the walls and roof of a CTU should be in good condition, and not 
significantly distorted, cracked or bent. The CTU operator is responsible for delivering a 
CTU that complies with international structural integrity requirements and international or 
national safety regulations. If the structural integrity is in doubt, advice should be sought 
from supervisory personnel or the CTU operator. 

8.2.2.2 The doors of a CTU should work properly and be capable of being securely locked and 
sealed in the closed position, and properly secured in the open position. Door gaskets and 
weather strips should be in good condition. 

8.2.2.3 A folding CTU with movable or removable main components should be correctly 
assembled. Care should be taken to ensure that removable parts not in use are packed 
and secured inside the unit. 
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8.2.2.4 Any component that can be adjusted or moved, or a pin that can be engaged and 
withdrawn, should be checked to see that it can be moved easily and retained correctly. 
This is of particular importance for folding flatracks where the end-walls are retained in the 
upright position by a pin or shoot bolt which should be engaged and retained from 
accidentally pulling out by a retaining flap. 

8.2.2.5 Removable or swinging headers of open top CTUs should be inspected. The header is 
generally supported by removable pins. Checks should be made to ensure that the pins 
are of the correct length and freely removable at both ends. Checks should also be made 
for signs of cracks around the hinges. 

8.2.2.6 Road vehicles that are likely to be carried on rail wagons or on ro-ro ships should be 
provided with points for securing them. There should be equal numbers of lashing points 
on both sides of the vehicle and each point should be intact and free from serious 
corrosion or damage. 

8.2.2.7 For sheeted vehicles or containers the side, top or all round covers should be checked as 
being in satisfactory condition and capable of being secured. Loops or eyes in such 
canvas which take the fastening ropes, as well as the ropes themselves, should be in good 
condition. All lashing strap ratchet tighteners should be able to be engaged and operate 
correctly. 

8.2.2.8 Labels, placards, marks or signs regarding previous usages of the CTU should be 
removed. Permanently affixed signs and marks may never be removed. 

8.2.2.9 When undertaking the exterior checks, the CTU should be checked for any signs of 
recontamination particularly: 

• Along bottom rails; 

• Within forklift pockets; 

• In and around the twist lock fittings; 

• Underside and cross members; 

• On tops where necessary. 

8.2.3 Interior checks 

8.2.3.1 Before entering a closed CTU, the doors should be opened for a period of time – enough 
to allow the internal atmosphere to regularize with the ambient. Care should be taken to 
ensure that during this period, animals and insects should not enter the CTU. 

8.2.3.2 The CTU should be free from major damage, with no broken flooring or protrusions such 
as nails, bolts, special fittings, etc. which could cause injury to persons or damage to the 
cargo. 

8.2.3.3 The CTU should not show liquids or persisting stains on flooring and side walls. There are 
a number of different materials and surface treatments used for flooring in CTUs. Sealed 
surfaces generally can be cleaned with absorbent materials. Where a stain can be 
transferred by wiping a gloved hand over it, the CTU should not be used and a 
replacement CTU should be requested. 

8.2.3.4 A CTU should be weatherproof unless clearly designed otherwise (e.g. flatrack). Patches 
or repairs to solid walls should be carefully checked for possible leakage by looking for 
rusty streaks below patches. Repairs to side and roof sheets should have a fully stitched 
patch covering all of the hole with a substantial overlap. 

8.2.3.5 Potential points of leakage may be detected by observing whether any light enters a 
closed unit. Standard and approved procedures for identifying pin holes and other points of 
leakage should be adopted. 

8.2.3.6 Cargo tie-down cleats or rings, where provided, should be in good condition and well 
anchored. If heavy items of cargo are to be secured in a CTU, the operator should be 
contacted for information about the cleat strength and appropriate action taken.  
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8.2.4 Cleanliness 

8.2.4.1 All CTUs should be provided clean and free from contamination, but the type will dictate 
the standard that can be expected. 

8.2.4.2 Closed CTUs should be clean, dry and free of residue and/or persistent odours from 
previous cargo. 

8.2.4.3 Open CTUs should be free from debris and as dry as is possible. 

8.2.4.4 Following receipt of the CTU the packer should prevent recontamination. Examples of 
recontamination will be the presence of any of the following: 

• Soil; 

• Plants/plant products/debris; 

• Seeds; 

• Moths, wasps and bees; 

• Snails, slugs, ants and spiders; 

• Mould and fungi; 

• Frass (insect and bird droppings or waste); 

• Egg sacs; 

• Animals (including frogs), animal parts/blood/excreta and reproductive components or 
parts thereof; 

• Other contamination that shows visible signs of harbouring pests or invasive alien 
species (including alien species which carry risks of becoming invasive at the site of 
arrival of CTUs). 

8.3 Positioning CTUs for packing 
8.3.1 Wheeled operation 

8.3.1.1 Road trailers and containers on chassis can be left at the packer’s premises for a period of 
time without a tractor unit. When this happens, the correct positioning of the CTU is 
particularly important as a safe shifting of the CTU at a later stage might be difficult. After 
positioning, brakes should be applied and wheels should be chocked. 

8.3.1.2 Trailers with end door openings and general purpose freight containers on chassis can be 
backed up to an enclosed loading bay or can be positioned elsewhere in the premises. For 
this type of operation a safe access to the CTU by means of suitable ramps is required. 

8.3.1.3 Where the CTU cannot be closed in situ because of the loading bay structure, or where to 
secure the area the CTU would need moving then the packer should consider positioning 
the CTU so that the doors to the facility and/or the CTU can be closed and access gained 
by a removable ramp. 

8.3.1.4 When a semi-trailer or a container on a chassis is to be packed, care should be taken to 
ensure that the trailer or chassis cannot tip while a lift truck is being used inside the CTU. 

8.3.1.5 For more information on positioning and securing wheeled CTUs, see annex 5, section 2.1. 

8.3.2 Grounded operation 

8.3.2.1 CTUs may be unloaded from the delivery vehicle and be placed within secure areas for 
packing. Proper lifting equipment is required. 

8.3.2.2 When landing CTUs it should be ensured that the area is clear of any debris or undulations 
in the ground that may damage the understructure (cross members or rails) of the CTU. 

8.3.2.3 Grounded CTUs will deform to the ground on which they are placed, therefore it is 
important that the area should be firm, level and well drained. Failure may result in: 

• The CTU racking if the ground is not level which may result in the doors being difficult 
to open and, more importantly, close; 
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• The CTU sinking into the soft area which may result in serious deformation; 

• The CTU becoming flooded. Where there is a risk of flooding it should be placed on 
blocks to elevate it. 

8.3.2.4 Packers should not position CTUs in such locations where there is a risk of 
recontamination. This means that, whenever possible, CTUs should be placed on a hard 
pavement clear of soil, vegetation, overhanging trees and away from flood lights. 

8.3.2.5 CTUs should not be positioned where there is mud, vegetation or standing pools of water 
as these can harbour pests, insects and other animals or under flood lights which attract 
nocturnal organisms. 

8.3.2.6 When a swap body standing on its support legs is to be packed, particular care should be 
taken to ensure that the swap body does not tip when a lift truck is used for packing. It 
should be checked that the support legs of the swap body rest firmly on the ground and 
cannot shift, slump or move when forces are exerted to the swap body during packing. 

8.3.2.7 For more information on grounded operation of CTUs, see annex 5, section 2.2. 

8.3.3 Access to the CTU 

8.3.3.1 After the CTU has been positioned for packing, a safe access should be provided. For 
loading a CTU by means of forklift trucks driven into the CTU, a bridging unit between the 
working ground or loading ramp and the CTU floor should be used. The bridging unit 
should have lateral boundaries and be safely connected to the CTU for avoiding 
dislocation of the bridging unit during driving operations. 

8.3.3.2 If the CTU floor is at a height level different to that of the loading ramp, a hump may 
appear between the loading ramp and the bridging unit or between the bridging unit and 
the CTU floor. Care should be taken that the forklift truck used keeps sufficient ground 
clearance over this hump. Lining the level differences with suitable timber material under 
the bridging unit should be considered. 

8.3.3.3 If forklift trucks are employed for packing, any roofs or covers of the CTU should be 
opened if necessary. Any movable parts of such roofs or covers should be removed or 
suitably secured in order to avoid interference with the loading procedure. 

8.3.3.4 Packing of CTUs in poor daylight conditions may require additional lighting. Electric lighting 
equipment should be used under the strict observance of relevant safety regulations, in 
order to eliminate the risk of electric shocks or incentive sparks from defective cables or 
heat accumulation from light bulbs. 

8.3.3.5 For more information on access to CTU, see annex 5, section 2.3.  
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Chapter 9. Packing cargo into CTUs 

9.1 Planning of packing 
9.1.1 Packers should ensure that: 

• The packing process is planned in advance as far as practical; 

• Incompatible cargoes are segregated; 

• Special handling instructions for certain cargoes are observed; 

• The maximum permitted payload is not exceeded; 

• Restrictions for concentrated loads are complied with; 

• Restrictions for eccentricity of the centre of gravity are complied with; 

• The cargo and securing materials complies with the International Standards for 
Phytosanitary Measures11 when applicable. 

9.1.2 To carry out effective planning, packers should follow the provisions of annex 7, section 1. 

9.2 Packing and securing materials 
9.2.1 Packers should ensure that securing materials are: 

• Strong enough for the intended purpose; 

• In good order and condition without tears, fractures or other damages; 

• Appropriate to the CTU and goods to be carried; 

• In compliance with the International Standards for Phytosanitary Measures No.1511. 

9.2.2 More information on packing and securing materials is provided in annex 7, section 2 and in 
the appendices to annex 7. 

9.3 Principles of packing 
9.3.1 Packers should ensure that: 

• The load is properly distributed in the CTU; 

• Stowage and packing techniques are suitable to the nature of the cargo; 

• Operational safety hazards are taken into account. 

9.3.2 In order to comply with the obligations in 9.3.1 packers should follow the provisions of 
annex 7, section 3 and the appendices to annex 7.  

9.4 Securing cargo in CTUs 
9.4.1 The packers should ensure that: 

• Tightly arranged cargoes are so stowed in CTUs that boundaries of the CTU are not 
overstressed; 

• In the case of CTUs with weak or without boundaries sufficient securing forces are 
produced by the cargo securing arrangement; 

• Packages of greater size, mass or shape are individually secured to prevent sliding and, 
when necessary, tilting; 

• The efficiency of the cargo securing arrangement is properly evaluated. 

9.4.2 In order to comply with the obligations in 9.4.1 the packer should follow the provisions of 
annex 7, section 4 and the appendices to annex 7. 

9.4.3 Additional advice for the evaluation for certain cargo securing arrangements may be found in 
annex 7, appendix 4. 

                                                      
11  International Standards for Phytosanitary Measures, No. 15 Regulation of wood packaging material in 

international trade, 2009 (ISPM 15). 
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9.5 Packing bulk materials 
9.5.1 Packers should ensure that: 

• Applicable filling ratios for liquids are complied with; 

• Tank fittings and valves are compatible with the goods to be carried; 

• Specific requirements for foodstuffs are observed; 

• Procedures for the safe transport of liquids in flexitanks are observed; 

• CTUs are not overstressed by the carriage of solid bulk cargoes. 

9.5.2 When working on the top of CTUs during the preparation, filling or emptying of CTUs 
packers should comply with the requirements of annex 8. 

9.5.3 In order to comply with the obligations in 9.5.1 the packer should follow the provisions of 
annex 7, section 5. 

9.6 Safety at work and security 
 Only activities authorized by the facility should be carried out in the vicinity where the CTU is 

packed. 
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Chapter 10. Additional advice on the packing of dangerous goods 

10.1 General 
10.1.1 The advice of this section applies to CTUs in which dangerous goods are packed. It should 

be followed in addition to the advice given elsewhere in this Code. 

10.1.2 International (and often national) transport of dangerous goods may be subject to several 
dangerous goods transport regulations, depending on the origin, final destination and the 
modes of transport used. 

10.1.3 For intermodal transport involving different modes, the rules and regulations applicable 
depend upon whether it is an international, national or regional move (e.g. transport within a 
political or economic union or trading zone). 

10.1.4 Most national and international regulations are based on the United Nations 
Recommendations on the Transport of Dangerous Goods, Model Regulations (Orange 
Book). However, international (ADR, IMDG, …) and national rules (CFR49, …) may differ 
from the United Nations Recommendations on the Transport of Dangerous Goods. 

10.1.5 Transport of dangerous goods by road, rail or inland waterways is subject to various 
regulations and agreements. Examples are: 

• European Agreement concerning the International Carriage of Dangerous Goods by 
Road (ADR); 

• European Agreement concerning the International Carriage of Dangerous Goods by 
Inland Waterways (ADN); 

• Regulations concerning the International Carriage of Dangerous Goods by Rail (RID); 
and 

• Title 49 of the Code of Federal Regulations of the United States. 

10.1.6 For international maritime transport, the provisions of the International Maritime Dangerous 
Goods (IMDG) Code apply. The IMDG Code provides detailed provisions on all aspects of 
the transport of packaged dangerous goods by sea. 

10.1.7 Dangerous goods are classified into nine hazard classes. Some of these are subdivided into 
divisions. All details are set forth in the applicable dangerous goods regulations as 
mentioned above. The consignor is responsible for ensuring that packages containing 
dangerous goods are authorized and bear the appropriate labels and marks. 

10.2 Before packing 
10.2.1 The IMDG Code and other international and national regulations require that the consignor 

provides transport information on each dangerous substance, material or article. This 
information should include at least the following basic items: 

• The UN number; 

• The proper shipping name (including the technical name, as applicable); 

• The class and/or division (and the compatibility group letter for goods of class 1); 

• Subsidiary risks when assigned; 

• The packing group when assigned; 

• The total quantity of dangerous goods (by volume or mass, and for explosives the net 
explosive content); and 

• The number and kind of packages. 

 Other items of information may be required, depending on the mode of transport and the 
classification of the goods (e.g., flashpoint for transport by sea). The various items of 
information required under each regulation and applicable during intermodal transport 
operations should be provided so that appropriate documentation may be prepared for each 
shipment. 
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10.2.2 The consignor is also responsible for ensuring that dangerous goods are classified, 
packaged, packed and marked in accordance with the applicable regulations. A declaration 
by the consignor that this has been carried out is normally required. Such a declaration may 
be included with the required transport information. 

10.2.3 The shipper is responsible for ensuring that the goods to be transported are authorized for 
transport for the applicable modes to be used for the transport operation. For example, self-
reacting substances and organic peroxides requiring temperature control are not authorized 
for transport by rail under the RID regime. Certain types of dangerous goods are not 
authorized to be transported on board passenger ships and therefore the requirements of the 
IMDG Code should be carefully studied. 

10.2.4 The carrier is responsible for ensuring that dangerous goods declared by the shipper are 
transported in accordance with applicable international and national regulations.  

10.2.5 Current versions of all applicable regulations should be easily accessible and referred to 
during packing to ensure compliance. 

10.2.6 Dangerous goods should only be handled, packed and secured by trained personnel. 
Supervision is required by a responsible person who is familiar with the legal provisions, the 
risks involved and the measures that should be taken in an emergency. 

10.2.7 Suitable measures to prevent incidents such as fires should be taken, including the 
prohibition of smoking in the vicinity of dangerous goods. 

10.2.8 Packages of dangerous goods need to be examined by the packer and any found to be 
damaged, leaking or sifting should not be packed into the CTU. Packages showing evidence 
of staining, etc., should not be packed without first determining that it is safe and acceptable 
to do so. Water, snow, ice or other matter adhering to packages should be removed before 
packing. Substances that have accumulated on drum heads should initially be treated with 
caution in case they are the result of leakage or sifting of contents. If pallets have been 
contaminated by spilt dangerous goods, they should be destroyed by appropriate disposal 
methods to prevent use at a later date. 

10.2.9 If dangerous goods are palletized or otherwise unitized, they should be packed so as to be 
regularly shaped, with approximately vertical sides and level at the top. They should be 
secured in a manner unlikely to damage the individual packages comprising the unit load. 
The materials used to bond a unit load together should be compatible with the substances 
unitized and retain their efficiency when exposed to moisture, extremes of temperature and 
sunlight. 

10.2.10 The packing, labelling, marking and method of securing of dangerous goods in a CTU in 
compliance with applicable international and national regulations should be planned before 
packing is commenced. 

10.3 Packing 
10.3.1 Special care should be taken during handling to avoid damage to packages. However, if a 

package containing dangerous goods is damaged during handling so that the contents leak 
out, the immediate area should be evacuated and personnel immediately moved to a safe 
place until the hazard potential can be assessed. The damaged package should not be 
shipped. It should be moved to a safe place in accordance with instructions given by a 
responsible person who is familiar with the risks involved and knows the measures that 
should be taken in an emergency in conformance with national regulations. 

10.3.2 CTUs should be packed so that incompatible dangerous or other goods are segregated in 
accordance with the rules of all modes of transport. In some instances even goods of the 
same class are incompatible with each other and should not be packed in the same unit, 
e.g., acids and alkalis of class 8. The requirements of the IMDG Code concerning the 
segregation of dangerous goods inside CTUs are usually more stringent than those for road 
and rail transport. Whenever an intermodal transport operation does not include international 
transport by sea, compliance with national relevant regulations and the respective inland 
transport regulations may be sufficient. However, if there is any possibility that a part of the 
transport operation will be international by sea, the segregation requirements of the IMDG 
Code generally apply. 
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10.3.3 Some dangerous goods should be segregated from foodstuffs by a certain distance within 
the CTU or are even prohibited in the same unit. More advice is to be found in the applicable 
dangerous goods regulations. 

10.3.4 When dangerous goods are being handled, the consumption of food and drink should be 
prohibited. 

10.3.5 Packages should be handled and packed in accordance with their markings (if any). Further 
details regarding markings are provided in annex 7, appendix 1. 

10.3.6 Drums containing dangerous goods should always be stowed in an upright position unless 
otherwise authorized by the competent authority. 

10.3.7 Stacking heights, stacking load tests and stacking limitations are set forth in applicable 
dangerous goods regulations that should be strictly followed. 

10.3.8 Dangerous goods consignments which form only part of the load of a CTU should, whenever 
possible, be packed adjacent to the doors with markings and labels visible. Particular 
attention is drawn to annex 7, subsection 3.2.7 concerning the securing of cargo at the doors 
of a unit. 
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Chapter 11. On completion of packing 

11.1 Closing the CTU 
11.1.1 After closing the CTU, the packer should ensure that all closures are properly engaged and 

secured. If the doors are locked, the means of locking should be such that, in case of 
emergency, they can be opened without delay. Where CTUs have hinged or detachable 
fittings, a check should be made that they are properly secured, with no loose equipment 
likely to cause a hazard during transport.  

11.1.2 When required, the shipper should ensure that CTUs in international transport be sealed 
immediately upon completion of the packing with a seal bearing a unique identification 
number. Countries may require that such seals meet the standard of ISO 17712.  

11.1.3 Where security devices, beacons or other tracking or monitoring equipment are used, they 
should be securely installed to the CTU and, when equipped with a source of energy, they 
should be of a certified safe type. It should be noted that, where applicable, the International 
Convention for the Safety of Life at Sea (SOLAS) specifies that during sea transport no 
sources of ignition be present in enclosed cargo spaces where highly flammable dangerous 
goods are stowed. 

11.2 Marking and placarding  
11.2.1 The applicable dangerous goods regulations may require that placards (enlarged labels), 

marks and other signs be affixed to the surfaces of a CTU. The specifications of these 
placards, marks and signs and the locations where they should be affixed are described in 
detail in the applicable dangerous goods regulations. 

11.2.2 The applicable dangerous goods regulations may require other warning signs for specific 
risks, e.g. a sign warning of the possibility of an asphyxiating atmosphere when solid carbon 
dioxide (CO2 – dry ice) or other expendable refrigerant has been used for cooling purposes 
or a sign warning of a potentially explosive atmosphere when vehicles or lighters have been 
packed into the CTU. 

11.2.3 The applicable dangerous goods regulations may require specific warning signs for CTUs 
under fumigation even though the cargo is not classified as dangerous. The details of 
marking and further instructions for the handling of such CTUs are set forth in the applicable 
dangerous goods regulations (see annex 9). 

11.3 Documentation 
11.3.1 In conformance with paragraph 4.2.4, the shipper is responsible for ensuring that all 

documents required by applicable international and national regulations are received from 
the consignor and the packer, that the documents are accurate, and, where required, are 
provided to the carrier before the transport commences respectively as early as required by 
the carrier.  

11.3.2 The packer is responsible for accurately determining the gross mass of the packed CTU. 
Applicable international and national regulations may prescribe how the gross mass should 
be determined, and should be followed.  

11.3.3 The packer of the CTU should inform the shipper of the identification number of the CTU 
(container number or vehicle number as appropriate), the verified gross mass of the unit and 
the identification number of the seal (if applicable), thus to ensure that the verified gross 
mass and the identification numbers are included in all transport documents, such as bills of 
lading, way bills, consignment notes or cargo manifests, and are communicated to the carrier 
as early as required by the carrier.  

11.3.4 Whenever the cargo projects beyond the overall dimensions of the CTU the information 
described in paragraph 11.3.3 should state the exact maximum over-height, over-width or 
over-length, as appropriate. 

11.3.5 If a freight container having an allowable stacking mass of less than 192,000 kg marked on 
the safety approval plate (see subsection 8.2.1) is intended to be carried by ship, the carrier 
should be informed of the reduced stacking capability of that freight container.  
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11.3.6 In addition, whenever dangerous goods are packed into a CTU for transport by sea or where 
a maritime leg is included in the transport route, the IMDG Code and other transport 
regulations may require that those responsible for the packing of the CTU provide a 
“container/vehicle packing certificate” specifying the identification number of the container or 
the vehicle and certifying that the packing operation was carried out in accordance with the 
requirements of the applicable dangerous goods regulations. For all details of 
documentation, the relevant dangerous goods regulations should be referred to. 
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Chapter 12. Advice on receipt and unpacking of CTUs 

 Note: For further information see annex 5. 

12.1 General precautions 
12.1.1 When applicable the consignee or the receiver of a CTU should check whether the unit is 

externally in good condition, and not significantly distorted, cracked or bent. If such damage 
is found, the receiver should document and notify it to the CTU operator. Specific attention 
should be paid to damage that may have influenced the condition of the cargo within the unit. 

12.1.2 Where a seal number is stated on the transport documentation, the seal should be checked. 
If the reference number on the seal differs from the documentation or if the seal appears to 
be damaged or is missing, this could indicate that the CTU has been opened during 
transport. In such case the CTU operator should be contacted. 

12.1.3 If a CTU shows signs of abnormally high temperatures it should be moved to a safe place 
and the fire services notified. Care should be taken to ensure that the fire-fighting methods 
used are suitable for the cargo in the unit. 

12.1.4 Persons opening a CTU should be aware of the risk of cargo falling out (for details see 
annex 5, section 6). 

12.1.5 CTUs with substances used for cooling or conditioning purposes present a particular risk of a 
toxic or asphyxiant atmosphere (see paragraphs 11.2.2 and 11.2.3). Before opening the 
doors, it should be ascertained by measurement that no harmful atmosphere is present in 
the CTU.  

12.1.6 Some cargoes may emit harmful fumes. Especially after long sea voyages, it has been 
repeatedly realized that apparently non-hazardous goods such as shoes, textile products, 
furniture or the like emit harmful substances to an extent making the atmosphere in the CTU 
dangerous. Care should be taken not to come into contact with the internal atmosphere 
when opening the doors. Therefore, any CTU should be ventilated before allowing personnel 
to enter, preferably by mechanically forced ventilation. If this is not available, the doors 
should be opened for a period of time – enough to allow the internal atmosphere to 
regularize with the ambient. 

 12.1.7 CTUs that are fumigated should be properly marked. On occasion, marks may become 
obliterated or lost during transport. As CTUs may then not be appropriately marked, the 
doors and vents should be checked. Tape applied to door gaskets or to the vents may 
indicate the risk of fumigant presence. 

12.1.8 If there is a particular reason to suspect damage to packages with dangerous goods, expert 
advice should be sought before unpacking of the unit starts. When possible, a safety data 
sheet (SDS) should be required from the consignor, to determine appropriate measures and 
necessary personal protection equipment 

12.2 Unpacking a CTU 
12.2.1 For the positioning of a CTU, section 8.3 applies. Where access to the roof of the CTU is 

required, e.g. to remove the canvas of an open top unit, mobile steps or a gantry platform 
should be provided. Access to the doors of a CTU should be made by using ramps or 
platforms if required (see subsection 8.3.3). 

12.2.2 Persons opening CTUs should be aware of the risk of cargo falling out. To reduce the risk of 
personal injury from shifted cargo coming out when doors are opened, the use of a safety 
strap is encouraged. The strap should be secured around the inner locking rods of a CTU to 
minimize the free movement of the door which is first opened. Movement of the cargo within 
sheeted CTUs may also present a risk to those opening the side curtains of open sided 
units. 

12.2.3 Suitable unpacking equipment and techniques should be used (see annex 7, section 3.3), so 
that persons involved are not placed at risk. 

12.2.4 When removing lashing or blocking devices or other cargo securing material, care should be 
taken to ensure that cargo items do not move when released. The valves of inflatable 
dunnage bags should be opened and the air released. 
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12.2.5 It should be considered that items with low friction such as piles of steel plates may suddenly 
shift and that unstable items may topple when retaining straps are removed. 

12.2.6 When any damage to the cargo is detected during the unloading of the CTU, this should be 
documented and notified to the carrier and/or CTU operator and shipper, as appropriate. If a 
package containing dangerous goods is found to be so damaged that the contents leak out, 
the immediate area should be evacuated until the hazard potential has been assessed. 
When possible, a safety data sheet (SDS) should be requested from the consignor, to 
determine appropriate measures and necessary personal protection equipment. 

12.3 Returning the unpacked CTU 
12.3.1 Upon unpacking the CTU, it may in agreement with the CTU operator either be returned to 

the CTU operators’ facility or transported to a new consignor/packer/shipper. Under either 
scenario, unless otherwise agreed, the consignee is responsible for ensuring that the CTU is 
completely clean, free of cargo residues, noxious materials, plants, plant products visible 
pests. 

12.3.2 When disposing of cargo residues and cargo associated waste, the applicable environmental 
regulations should be considered. Wherever practicable, dunnage bags and other securing 
materials should be recycled. When wood quarantine requirements apply, timber bracings 
and packing/securing material of natural wood, not bearing the appropriate IPPC marking, 
(see annex 7, section 1.14) should be disposed of as required by national or local plant 
protection regulations. 

12.3.3 After a CTU with dangerous goods has been unpacked, particular care should be taken to 
ensure that no hazard remains. This may require special cleaning, particularly if spillage of a 
toxic or corrosive substance has occurred or is suspected. In case of doubt with regard to 
appropriate cleaning measures, the CTU operator should be contacted. 

12.3.4 All placards and other markings referring to the last shipment, including, where applicable, 
markings referring to dangerous goods, should be removed, masked or otherwise 
obliterated. 

 

  



 

39 

Chapter 13. Training in packing of CTUs 

13.1 Introduction 
13.1.1 The successful application of this Code concerning the packing of CTUs and the 

achievement of its objectives are greatly dependent on the appreciation by all persons 
concerned of the risks involved and on a detailed understanding of the Code. This can only 
be achieved by properly planned and maintained initial and retraining programmes for all 
persons concerned with the packing of CTUs. 

13.1.2 Training of persons employed by the parties mentioned in chapter 4 can be undertaken in-
house through the use of designated personnel alternatively external or distance (e-learning) 
training providers may be used. However, when parties use external training providers, they 
should ensure that such providers can provide training to meet the requirements of this 
Code. Persons responsible for planning and supervision of packing should be fully 
knowledgeable about all technical, legal and commercial requirements of this task and on all 
risks and dangers involved. They should know the customary terminology in order to 
communicate effectively with consignors, forwarders and the persons who do the actual 
packing. 

13.1.3 Personnel engaged in the actual packing should be trained and skilled in doing this work and 
understand the relevant terminology in order to comply with the instructions of the planner. 
They should be aware of the risks and dangers involved including safe manual handling. 

13.1.4 Persons responsible for planning and supervision of packing as well as personnel 
responsible for the actual packing should receive appropriate education and training for their 
tasks before they do the work with immediate responsibility. 

13.1.5 The management of a facility where CTUs are packed is responsible to ensure that all 
personnel involved in the packing of cargo in CTUs or in the supervision thereof are 
adequately trained and appropriately qualified, commensurate with their responsibilities 
within their organization. 

13.2 Regulatory authorities 
 The regulatory authority should work with stakeholders to establish minimum requirements 

for training and, where appropriate, qualifications for each person involved, directly or 
indirectly, in the packing of cargo in CTUs, particularly in relation to dangerous goods. 

13.3 Training 
13.3.1 Personnel engaged in the packing of CTUs should be trained in the contents of this Code 

commensurate with their responsibilities. Employees should be trained before assuming 
responsibilities and should only perform functions for which training has not been provided 
under the direct supervision of a trained person. If appropriate, such training should be 
supplemented by a period spent assisting knowledgeable planners and packers so that 
practical experience can be gained. 

13.3.2 The training should be designed to provide an appreciation of the consequences of badly 
packed and secured cargo in CTUs, the legal requirements, the magnitude of forces which 
may act on cargo during road, rail and sea transport, as well as basic principles of packing 
and securing of cargoes in CTUs. Topics for consideration, to be included in the training as 
appropriate, are given in annex 10. 

13.4 Records 
 Records of training should be kept and maintained to document employee training in 

accordance with local regulatory practice. 
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Annex 1. Information flow 

1 To ensure that the cargo is transported from sender to destination safely and securely, it is 
essential that those involved in CTU movements fully comply with the proper flow of 
information. 

2 This includes the responsibility of the packer to identify all packages packed into a CTU and 
to include them in all appropriate documentation. 

3 Additionally, it will include a responsibility of the packer to determine the actual gross mass 
of the CTU and to declare any hazards that may be present for all or part of the journey. 

4 Parties involved with transport are responsible for ensuring that documentation and 
information is provided in adequate time and using terms that are internationally accepted. 

5 The functions of the supply chain are discussed in chapter 4 of this Code and can be 
summarized in the graphical representation shown in figure 1.1. 

 
Figure 1.1 Typical flow of information 

6 Within the terms of this Code the principal contracts are between the shipper and the carrier. 
Others parties such as the terminal or haulier, though actively involved, are responsible to 
one of these parties. 

7 Figure 1.2 shows the relationship of functions at the start of the supply chain. A sender and 
consignor may be considered as the same function and under certain circumstances may be 
also referred to as the shipper. However the shipper may act as the processor of information 
receiving information about the cargo and the packing details from the consignor / sender 
and packer / consolidator respectively. 

 
Figure 1.2 Relationship of functions 
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7.1 The shipper may also be the packer / consolidator receiving goods from the consignor and 
packing them into the CTU before despatching it to the carrier. 

7.2 Finally the shipper may be the consignor, producing the goods, packing it into the CTU and 
then contracting the carrier to move the CTU to its destination.  

7.3 There is a final combination, where the shipper combines the consignor, the packer and the 
carrier. 

8 The shipper will arrange the transport of the goods and may arrange the cargo insurance 
cover. In some contracts there is an agreed location, terminal or destination where the 
responsibility of the shipper ends. Thereafter responsibility is transferred to the consignee or 
another party who may undertake the function of a shipper. 

8.1 Figure 1.3 shows a typical INCOTERM published by the International Chamber of 
Commerce. Under this contract the shipper is responsible for all aspects of transport up until 
the CTU is unloaded at the port of import. 

 
Figure 1.3 Typical sales contract term 

8.2 Thereafter the consignee, or their agent who will undertake the function of a shipper, will 
arrange onward transport of the CTU and continue the chain of information for the shipment. 
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Annex 2. Safe handling of CTUs 

1 General 
1.1 CTUs are designed for intermodal transport. They are capable to be transferred from one 

mode of transport to another by rolling or lifting. A swap body can be carried on a road 
vehicle or on a railway wagon. A freight container can be carried on a road vehicle, on a 
railway wagon, on an inland barge or on a seagoing vessel. A road vehicle can be carried on 
a railway wagon, on an inland barge or on a seagoing vessel (ro-ro ship). A railway wagon 
can be carried on a seagoing vessel (railway ferry).  

1.2 When CTUs are handled, it should be ensured that all handling devices such as lifting 
appliances and internal movement equipment are in good condition and suitable for the 
intended purpose. 

1.3 On completion of handling, CTUs should be secured to the means of transport as 
appropriate for the specific transport mode. 

1.4 A CTU which is leaking cargo or obviously unsafe for further transport should not be loaded 
onto a means of transport. 

2 Transfer by rolling 
2.1 Swap bodies are carried by road on special swap carrier vehicles. The carrier vehicle is 

capable to be lowered on its wheels and to roll under the swap body standing on its 
supports. By lifting the vehicle to its normal operating position, the swap body is taken onto 
the chassis of the carrier vehicle. Then the support legs are retracted. 

2.2 Road vehicles may be rolled onto a ship driven by their own engine. Semi-trailers are 
normally carried on board ships without tractor unit. They are loaded to and unloaded from 
the ships by specific port internal movement vehicles. These vehicles should be 
conspicuously painted or marked and fitted with a flashing or rotating yellow beacon. The 
drivers’ cab should provide good all round visibility, with minimal obstruction of the driver’s 
view. Only authorized persons should be allowed on the ramp or any vehicle deck while 
vehicle movements are taking place. The movement of persons on foot on the ramp should 
be strictly controlled and minimized. 

2.3 The cargo decks of railway ferries are equipped with several rail tracks which can be 
accessed by a movable ramp which is fitted with rails, capable to be connected to the rail 
tracks on board. The maximum permissible kink angle between the ramp and the level of the 
rail deck in the ship is restricted and depends on the type of wagons shunted into the ship. In 
specific cases this angle may be as low as 1.5°. 

3 Transfer by lifting 
3.1 Before lifting a CTU, the handling staff should ensure that the lifting equipment is safely 

attached to the CTU and that all securing, fixing and lashing devices have been released. 

3.2 Swap bodies for combined road/rail transport and also purpose built semi-trailers for 
combined road/rail transport are equipped with standardized recesses for being lifted at four 
points by grappler arms attached to the spreader of a crane or reach stacker. Thus they can 
be transferred from road to rail and vice versa. 

3.3 Lifting of freight containers (refer to ISO 3874) 

3.3.1 The most appropriate method to lift a freight container is the use of a top lift spreader. The 
spreader is locked by twistlocks to the top corner fittings of the freight container. This method 
can be used for all freight container sizes fitted with top corner fittings, in an empty or packed 
state. When the spreader cannot be attached directly to the corner fittings, e.g. in case of 
over-height cargo, slings or chains can be used and connected to the spreader so that the 
lifting force remains vertical. 

3.3.2 The side-lift frame is designed to lift a freight container by the two top corner fittings of one 
side and to take the reaction forces on the bottom corner fittings of the same side or on 
suitable corner post areas above those corner fittings. This method can be used on all sizes 
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of empty freight containers. In the case of packed freight containers, this method is suitable 
for 20-foot and 10-foot freight containers only. 

3.3.3 The end-lift frame is suitable only for the handling of 20-foot and 10-foot empty freight 
containers. The frame is designed to lift a freight container by the two top corner fittings of 
one end and to take reaction forces on the bottom corner fittings of the same end or on 
suitable corner post areas above those corner fittings. 

3.3.4 A top lift sling can be used for empty freight containers of all sizes. The freight container is 
lifted by all four top corner castings with forces applied other than vertically. Lifting devices 
need to be properly engaged, hooks always be placed in an inward to outward direction. In 
the packed state, this method is suitable only for 10-foot freight containers, provided that the 
lifting forces are applied at an angle not less than 60° to the horizontal. 

3.3.5 A bottom sling is used in connection with a cross beam spreader bar. The freight container is 
lifted from the side apertures of four bottom corner fittings by means of slings which are 
connected to the corner fittings by means of locking devices. Hooks are not suitable for this 
connection. This method can be used for all freight container sizes in an empty or packed 
state. For packed freight containers the angle between the sling and the horizontal should 
not be less than 30° for 40-foot freight containers, 45° for 20-foot freight containers and 60° 
for 10-foot freight containers.  

3.3.6 When a freight container is provided with fork pockets, it can be lifted by means of forks 
under certain conditions. The forks should, ideally, extend the whole width of the freight 
container, but under no circumstances should they extend less than 1,825 mm into the fork 
pockets. This method can be used on 20-foot and 10-foot freight containers in an empty or 
packed state with the exception of tanks and pressurized bulk containers which should not 
be lifted by forklift trucks at all. Where there are no fork pockets, the freight container should 
not be lifted by forks in any state.  

3.4 Railway wagons may be lifted and may change bogies when the railway ferry operates 
between countries where the gauge of the track is different. In such cases, the railway 
wagons should be suitable for an easy exchange of bogies. The involved ferry ports provide 
specific equipment for this operation. 

4 Safety and security checks prior to entry 
4.1 It is important for the terminal to ensure that CTUs accepted into the terminal are safe for 

operations and do not present a threat to the safety and security of the terminal, or ships and 
personnel within its environs. It is particularly important to ensure that "paperless" systems 
do not result in any dilution of the need to verify documentation. 

4.2 The terminal should undertake the following actions at the first entry gate of the export yard, 
or while the CTU is in the terminal and before it goes onto a ship: 

• Match the carrier's documentation against that of the haulier in order to prevent 
fraudulent shipments; 

• Check the integrity of the CTU and its seal in order to preclude stowaways and the 
smuggling of contraband or threats to security. Whenever a broken or missing seal is 
found, it should be reported to the shipper and the authorities, and replaced with a new 
seal. The new seal number should be recorded; 

• Check the CTU number against documentation; 

• Check the presence of placards and markings on CTUs containing dangerous goods 
and verify them against documentation; 

• Verify the gross mass against documentation by use of a weighbridge or mass 
gauge/load indicator on yard equipment or, alternatively, verify that accurate gross 
mass determination has occurred before entry and that such determination was 
compliant with international requirements, where applicable, or accepted best practice; 

• Ensure, during the lifting of the CTU by any terminal equipment, that an evaluation is 
made by the operator to check that the mass of the cargo is reasonably evenly 
distributed. If it is determined to exceed the "60% within half the length rule", the 
terminal should take steps to rectify the problem; 
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• Sideline any CTU that appears to be structurally unsound and/or unsafe for a more 
detailed examination; 

• Check the lashing of non-enclosed CTUs; 

• Confirm the dimensions of out of gauge cargo and update booking data accordingly; 

• Notify the CTU operator if out of gauge cargo is found to be improperly or inadequately 
secured to the CTU; 

• Check reefer temperatures against setting and, in cases where the allowable variance is 
exceeded, follow up with the CTU operator. A reasonable temperature variance should 
be set to trigger follow up action with CTU operators, and this should vary depending on 
the cargo type, i.e. chilled or frozen. If this is not possible at the gate due to a low 
battery, then the check should be made when the CTU is plugged into the terminal's 
power supply; 

• Check reefer plugs and wires for defects prior to plugging into the terminal's reefer 
system. 

5 Stacking on ground and terminal operation with freight containers  
5.1 The ground should be a firm, flat and drained surface. On the ground, the freight container 

should be supported by the four bottom container fittings only. When stacking freight 
containers, the bottom surfaces of the lower corner fittings of the upper freight container 
should have complete contact with upper surfaces of top container fittings of the lower freight 
container. A shift of up to 25 mm laterally and 38 mm longitudinally may be tolerated. 

5.2 A freight container stack may be subject to forces by heavy wind. This might lead to sliding 
and toppling of freight containers. Stacks of empty freight containers will be more subject to 
such dangers than stacks of packed freight containers. The critical wind speed is higher for 
multiple rows than for a single row. Wind effect can be reduced by limiting the stacking 
height, by block stowage or by a combination of both. A recommended combination is shown 
in the table below: 

Number of tiers 20-foot standard 40-foot standard 40-foot high cube 

2 2 rows 2 rows 3 rows 

3 2 rows 3 rows 3 rows 

4 2 rows 3 rows 3 rows 

5 3 rows 3 rows  4 rows  

6 4 rows  4 rows 5 rows 

5.3 Above recommendation is applicable for a wind speed up to 20 m/s (8 Bft). In case of higher 
wind speeds, additional measures should be considered, such as changing the block to a 
stepped pyramid or securing freight containers with lashings to the ground. 

5.4 Freight containers should be moved within a terminal area only by use of suitable equipment, 
such as van carriers, reach stackers or trailers. Trailers should be so constructed that the 
freight containers are supported by their corner fittings. For operation within the designated 
terminal area, tie down devices are not required, provided that the freight container is 
correctly loaded on the trailer and prevented from moving horizontally. Therefore, trailers 
which are not equipped with twistlocks should be fitted with substantial corner plates or other 
restraints of sufficient height to retain the freight container in position. 
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6 Securing of CTUs 
6.1 Swap bodies are carried by road on dedicated carrier vehicles. The corner fittings of the 

swap body fit onto cones of locking devices (twistlocks) which, by turning the cones, provide 
a form closure between the swap body and the vehicle structure (see figure 2.1). 

 

 
Figure 2.1 Twistlock on a road vehicle 

6.2 Freight containers should be carried by road on purpose built container chassis, where the 
freight container is supported by the four corner fittings. The corner fittings of the freight 
container fit onto the twistlocks cones of the chassis, similar to the securing devices 
described in 6.1. 

6.3 When carried by rail, swap bodies and freight containers are loaded on open wagons which 
are specifically fitted with stacking or locking devices. Semi-trailers may be carried on 
wagons equipped with dedicated bedding devices for accommodating road vehicles. 

6.4 Container vessels are specifically constructed for the carriage of freight containers. Cargo 
spaces under deck or cargo spaces on hatchless container vessels are equipped with cell 
guides, where the freight containers are stacked, obtaining sufficient hold and securing. 
20-foot freight containers may be stowed in 40-foot cell guides, provided that suitable 
stacking cones are inserted into the corner fittings of the freight containers. Freight 
containers carried on deck are affixed to the ships structure by means of twistlocks. 
Twistlocks are used also to interconnect freight containers stowed one on top of another. In 
addition, container stacks on deck are secured to the ships structure by means of lashing 
rods and tensioning devices (bottle screws) (see figure 2.2). Details of the securing 
arrangement are described in the Cargo Securing Manual of the individual ship.  

 

 
Figure: 2.2 Cell guides and lashing rods on a container vessel 
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6.5 When carried on general cargo ships which are not specifically constructed for the carriage 
of freight containers, the freight containers are secured to the ships structure by means of 
lashing chains or wire ropes and tensioning devices (see IMO Code of Safe Practice for 
Cargo Stowage and Securing, Annex 1). Further details are described in the Cargo Securing 
Manual of the individual ship. 

6.6 When vehicles are loaded in a vehicle deck of a ro-ro ship, the parking brakes should be 
applied and locked, engines should be in gear. Uncoupled semi-trailers should not be 
supported on their landing legs but preferably supported by a trestle or similar device. 
Lashings which are attached to the securing points of the vehicle should be connected with 
hooks or other devices so designed that they cannot disengage from the aperture of the 
securing point if the lashing slackens during the voyage. Only one lashing should be 
attached to any one aperture of the securing point on the vehicle. Further details are 
described in the Cargo Securing Manual of the individual ship.  

6.7 The wheels of railcars shunted into the rail deck of a railway ferry should be chocked on the 
rail with appropriate steel chocks. The wagons should be secured to the ships structure with 
chains and tensioning devices (bottle screws). In case of severe weather conditions, the 
spring system of the wagons should be released by use of specific trestles. Further details 
are described in the Cargo Securing Manual of the individual ship. 
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Annex 3. Prevention of condensation damages 

1 Introduction 
Condensation damage is a collective term for damage to cargo in a CTU from internal 
humidity especially in freight containers on long voyages. This damage may materialize in 
form of corrosion, mildew, rot, fermentation, breakdown of cardboard packaging, leakage, 
staining, chemical reaction including self-heating, gassing and auto-ignition. The source of 
this humidity is generally the cargo itself and to some extent timber bracings, pallets, porous 
packaging and moisture introduced by packing the CTU during rain or snow or packing in an 
atmospheric condition of high humidity and high temperature. It is therefore of utmost 
importance to control the moisture content of cargo to be packed and of any dunnage used, 
taking into consideration the foreseeable climatic impacts of the intended transport. 

2 Definitions 
For the assessment of the proper state of "container-fitness" of the cargo to be packed and 
for the understanding of typical processes of condensation damage the most relevant 
technical terms and definitions are given below: 

Absolute humidity of air Actual amount of water vapour in the air, measured in g/m3 or 
g/kg. 

Condensation Conversion of water vapour into a liquid state. Condensation 
usually starts when air is cooled down to its dew point in 
contact with cold surfaces. 

Corrosion threshold A relative humidity of 40% or more will lead to an increasing 
risk of corrosion of ferrous metals. 

Crypto climate in the 
container 

State of relative humidity of the air in a closed container, 
which depends on the water content of the cargo or materials 
in the container and on the ambient temperature. 

Daily temperature 
variation in the container 

Rise and fall of temperature in accordance with the times of 
day and often exaggerated by radiation or other weather 
influences. 

Dew point of air: Temperature below the actual temperature at which a given 
relative humidity would reach 100%. Example: The dew point 
of air at a temperature of 30°C and 57% relative humidity 
(= 17.3 g/m3 absolute humidity) would be 20°C, because at 
this temperature the 17.3 g/m3 represent the saturation 
humidity or 100% relative humidity. 

Hygroscopicity of cargo Property of certain cargoes or materials to absorb water 
vapour (adsorption) or emit water vapour (desorption) 
depending on the relative humidity of the ambient air. 

Mould growth threshold A relative humidity of 75% or more will lead to an increasing 
risk of mould growth on substances of organic origin like 
foodstuff, textiles, leather, wood, ore substances of non-
organic origin such as pottery. 

Relative humidity of air Actual absolute humidity expressed as percentage of the 
saturation humidity at a given temperature. Example: An 
absolute humidity of 17.3 g/m3 in an air of 30°C represents a 
relative humidity of 100 · 17.3 / 30.3 = 57%. 

Saturation humidity of air Maximum possible humidity content in the air depending on 
the air temperature (2.4 g/m3 at -10°C; 4.8 g/m3 at 0°C; 9.4 
g/m3 at 10°C; 17.3 g/m3 at 20°C; 30.3 g/m3 at 30°C; see 
figure 3.1 below). 



Annex 3 Page 2 
 

Sorption equilibrium State of equilibrium of adsorption and desorption at a given 
relative humidity of the ambient air and the associated water 
content of the cargo or material. 

Sorption isotherm An empirical graph showing the relation of water content of a 
cargo or material to the relative humidity of the ambient air. 
Usually the adsorption process is used to characterize the 
above relation. Sorption isotherms are specific for the various 
cargoes or materials (see figure 3.2 below). 

Water content of cargo Latent water and water vapour in a hygroscopic cargo or 
associated material, usually stated as percentage of the wet 
mass of cargo (e.g. 20 t cocoa beans with 8% water content 
will contain 1.6 t water). 

  

 
Figure 3.1 Absolute and relative humidity 

 
Figure 3.2 Sorption isotherms of Sitka spruce 
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3 Mechanisms of condensation  
3.1 Closed CTUs, in particular closed freight containers, packed with a cargo that contains water 

vapour, will quickly develop an internal crypto climate with a distinguished relative humidity in 
the air surrounding the cargo. The level of this relative humidity is a function of the water 
content of the cargo and the associated materials of packaging and dunnage, following the 
specific sorption isotherms of the cargo and associated materials. A relative humidity of less 
than 100% will prevent condensation, less than 75% will prevent mould growth and less than 
40% will prevent corrosion. However, this protective illusion is only valid as long as the CTU 
is not subjected to changing temperatures. 

3.2 Daily temperature variations to CTUs are common in longer transport routes, in particular in 
sea transport, where they also depend largely on the stowage position of the CTU in the 
ship. Stowage on top of the deck stow may cause daily temperature variations of more than 
25 °C, while positions in the cargo hold may show marginal variations only. 

3.3 Rising temperatures in a CTU in the morning hours will cause the established relative 
humidity of the air to drop below the sorption equilibrium. This in turn initiates the process of 
desorption of water vapour from the cargo and associated materials, thus raising the 
absolute humidity in the internal air, in particular in the upper regions of the CTU with the 
highest temperature. There is no risk of condensation during this phase.  

3.4 In the late afternoon the temperature in the CTU begins to decline with a pronounced drop in 
the upper regions. In the boundary layer of the roof, the air reaches quickly the dew point at 
100% relative humidity with immediate onset of condensation, forming big hanging drops of 
water. This is the formidable container sweat which will fall down onto the cargo and cause 
local wetting with all possible consequences of damage. Similarly, condensate on the 
container walls will run down and may wet the cargo or dunnage from below.  

3.5 The condensed water retards the overall increase of the relative humidity in the air and 
thereby decelerates the absorption of water vapour back into the cargo and associated 
materials. If this temperature variation process is repeated a number of times, the amount of 
liquid water set free by desorption may be considerable, although some of it will evaporate 
during the hot phases of the process.  

3.6 A quite similar mechanism of condensation may take place if a freight container with a warm 
and hygroscopic cargo, e.g. coffee in bags, is unloaded from the ship but left unopened for 
some days in a cold climate. The cargo will be soaked by condensation from the inner roof of 
the freight container. 

3.7 Notwithstanding the above described risk of container sweat due to the daily temperature 
variation, an entirely different type of condensation may take place if cargo is transported in 
a closed CTU from a cold into a warm climate. If the CTU is unpacked in a humid 
atmosphere immediately after unloading from the vessel, the still cold cargo may prompt 
condensation of water vapour from the ambient air. This is the so-called cargo sweat, which 
is particularly fatal on metal products and machinery, because corrosion starts immediately.  

4 Loss prevention measures 
4.1 Corrosion damage: Ferrous metal products, including machinery, technical instruments and 

tinned food should be protected from corrosion either by a suitable coating or by measures 
which keep the relative humidity of the ambient air in the CTU reliably below the corrosion 
threshold of 40%.  

4.2 The moisture content of dry dunnage, pallets and packing material can be estimated as 12% 
to 15%. The sorption isotherms for those materials show that with this moisture content the 
relative humidity of the air inside the CTU will inevitably establish itself at about 60% to 75% 
after closing the doors. Therefore additional measures like active drying of the dunnage and 
packing material or the use of desiccants (drying agents in pouches and other passive 
methods for moisture capture) should be taken, in combination with a sealed plastic 
wrapping. 

4.3 Fibreboard packaging and dunnage when used in association with dangerous goods should 
undergo water resistance test using the Cobb method as specified in ISO 5351. 

                                                      
1  EN 20535:1994, ISO 535:1991 Paper and board - Determination of water absorptiveness - Cobb method 
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4.4 Mould, rot and staining: Cargoes of organic origin, including raw foodstuff, textiles, leather, 
wood and wood products, or substances of non-organic origin such as pottery, should be 
packed into a CTU in "container-dry" condition. Although the mould growth threshold has 
been established at 75% relative humidity, the condition "container-dry" defines a moisture 
content of a specific cargo that maintains a sorption equilibrium with about 60% relative 
humidity of the air in the CTU. This provides a safety margin against daily temperature 
variations and the associated variations of relative humidity. Additionally, very sensitive 
cargo should be covered by unwoven fabric (fleece) which protects the cargo top against 
falling drops of sweat water. The introduction of desiccants into a CTU containing 
hygroscopic cargo, that is not "container-dry", will generally fail due to the lack of sufficient 
absorption capacity of the drying agent.  

4.5 Collapse of packing: This is a side effect of moisture adsorption of usual cardboard that is 
not waterproof. With increasing humidity from 40% to 95% the cardboard loses up to 75% of 
its stableness. The consequences are the collapse of stacked cartons, destruction and spill 
of contents. Measures to be taken are in principle identical to those for avoiding mould and 
rot, or the use of "wet strength" cardboard packaging. 

4.6 Unpacking 

4.6.1 Goods packed in a cold climate on arrival in a warm climate with higher absolute humidity 
should be delayed until the goods have warmed up sufficiently for avoiding cargo sweat. This 
may take a waiting time of one or more days unless the goods are protected by vapour tight 
plastic sheeting and a sufficient stock of desiccants. The sheeting should be left in place until 
the cargo has completely acclimatized. 

4.6.2 Hygroscopic goods packed in a warm climate on arrival in a cold climate with low absolute 
humidity should be unpacked immediately after unloading from the vessel, in order to avoid 
cargo damage from container sweat. There may be a risk of internal cargo sweat when the 
cargo is cooled down too quickly in contact with the open air, but experience has shown that 
the process of drying outruns the growth of mould, if the packages are sufficiently ventilated 
after unpacking. 
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5.3.2 The CTU intended to carry a bulk cargo should be cleaned and prepared adequately as 
described in subsection 5.2.5 of this annex, in particular if a cargo-specific liner will be used 
for accommodating bulk cargoes like grain, coffee beans or similar sensible materials (see 
figure 7.54). 

 
Figure 7.54 CTU with liner bag for accommodating a sensitive bulk cargo 

5.3.3 If crude or dirty material will be transported, the CTU boundaries should be lined with 
plywood or chipboard for avoiding mechanical wastage of the CTU. In all cases an 
appropriate door protection should be installed consisting of battens fitted into suitable 
recesses and complemented by a strong plywood liner (see figure 7.55). 

 
Figure 7.55 CTU with wall liners and door barrier loaded with scrap 

5.3.4 Scrap and similar waste material to be carried in bulk in a CTU should be sufficiently dry to 
avoid leakage and subsequent contamination of the environment or other CTUs, if stacked 
ashore or transported in a vessel. 

5.3.5 Depending on the internal friction and the angle of repose of the solid bulk cargo, the CTU 
may be inclined to a certain degree, to facilitate the loading or unloading operation. However, 
it should always be ensured that the walls of the CTU are not overstressed by the filling 
operation. It is not acceptable to turn a CTU by 90° to an upright position for filling, unless 
the CTU is especially approved for this method of handling. 
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Appendix 1. Packaging marks 
 

 Note: The labels and marks required for the transport of dangerous goods can be found in 
the applicable dangerous goods transport regulations and are not included in this Code. 

1 Introduction 
1.1 Packages are often marked with handling instructions in the language of the country of 

origin. While this may safeguard the consignment to some extent, it is of little value for goods 
consigned to, or through, countries using different languages, and of no value at all if people 
handling the packages are illiterate. 

1.2 Pictorial symbols offer the best possibility of conveying the consignor’s intention and their 
adoption will, therefore, undoubtedly reduce loss and damage through incorrect handling. 

1.3 The use of pictorial symbols does not provide any guarantee of satisfactory handling; proper 
protective packaging is therefore of primary importance. 

1.4 The symbols shown in this annex are those most regularly exhibited. These and others are 
shown in ISO standard 7806. 

2 Symbols 
2.1 Display of symbols 

2.1.1 Symbols should preferably be stencilled directly on the package or may appear on a label. It 
is recommended that the symbols be painted, printed or otherwise reproduced as specified 
in this ISO standard. They need not be framed by border lines. 

2.1.2 The graphical design of each symbol should have only one meaning; symbols are purposely 
designed so that they can also be stencilled without changing the graphics. 

2.2 Colour of symbols 

2.2.1 The colour used for symbols should be black. If the colour of the package is such that the 
black symbol would not show clearly, a panel of a suitable contrasting colour, preferably 
white, should be provided as a background. 

2.2.2 Care should be taken to avoid the use of colours which could result in confusion with the 
labelling of dangerous goods. The use of red, orange or yellow should be avoided unless 
regional or national regulations require such use. 

2.3 Size of symbols 

 For normal purposes the overall height of the symbols should be 100 mm, 150 mm or 
200 mm. The size or shape of the package may, however, necessitate use of larger or 
smaller sizes for the symbols. 

2.4 Positioning of symbols 

 Particular attention should be paid to the correct application of the symbols, as faulty 
application may lead to misinterpretation. Symbols No. 7 and No. 16 should be applied in 
their correct respective positions and in appropriate respective places in order to convey the 
meaning clearly and fully. 

3 Handling instructions 
 Handling instructions should be indicated on transport packages by using the corresponding 

symbols given in the following table. 

  

                                                      
6  ISO standard 780, Packaging – Pictorial markings for handling of goods. 
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No. Instruction/Information Symbol Meaning Special 
Instructions 

1 FRAGILE 

 

Contents of the 
package are 
fragile therefore 
should be 
handled with 
care. 

Shown near the 
left hand upper 
corner on all four 
upright sides of 
the package. 

 
2 USE NO HAND 

HOOKS 

 

Hooks should not 
be used for 
handling 
packages 

 

3 THIS WAY UP 

 

Indicates correct 
orientation of the 
package 

Shown as symbol 
No. 1. Where 
both symbols are 
required, symbol 
No. 3 will appear 
nearer to the 
corner 

 
4 KEEP AWAY FROM 

SUNLIGHT 

 

Package should 
not be exposed 
to sunlight. 

 

5 PROTECT FROM 
RADIOACTIVE 
SOURCES 

 

Contents of the 
package may 
deteriorate or 
may be rendered 
totally unusable 
by penetrating 
radiation 

 

6 KEEP AWAY FROM 
RAIN 

 

Package should 
be kept away 
from rain and dry 

 

TOP BOTTOM

TOP BOTTOM
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No. Instruction/Information Symbol Meaning Special 
Instructions 

7 CENTRE OF 
GRAVITY 

 

Indicates the 
centre of gravity 
of the package 

Where possible, 
“Centre of 
gravity” should be 
placed on all six 
sides but at least 
on the four lateral 
sides relating to 
the actual 
location of the 
centre of gravity 

 

 
8 DO NOT ROLL 

 

Package should 
not be rolled 

 

9 DO NOT USE HAND 
TRUCK HERE 
 

 

Hand trucks 
should not be 
placed on this 
side when 
handling 

 

10 USE NO FORKS 

 

Package should 
not be handled 
by forklift trucks 

 

11 CLAMP AS 
INDICATED 

 

Clamps should 
be placed on the 
sides indicated 
for handling 

The symbol 
should be 
positioned on two 
opposite faces of 
the package so 
that it is in the 
visual range of 
the clamp truck 
operator when 
approaching to 
carry out 
operation. The 
symbol should 
not be marked on 
those faces of the 
package intended 
to be gripped by 
the clamps. 

TOP BOTTOM
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No. Instruction/Information Symbol Meaning Special 
Instructions 

12 DO NOT CLAMP AS 
INDICATED 

 

Package should 
not be handled 
by clamps on the 
sides indicated 

 

13 STACKING LIMITED 
BY MASS 

 

Indicates the 
maximum 
stacking load 
permitted. 

 

14 STACKING LIMITED 
BY NUMBER 

 

Maximum 
number of 
identical 
packages that 
may be stacked 
above, where “n” 
is the limiting 
number. 

 

15 DO NOT STACK 

 

Stacking the 
package is not 
permitted and 
nothing should be 
placed on top. 

 

16 SLING HERE 

 

Slings for lifting 
should be placed 
where indicated 

Should be placed 
on at least two 
opposite faces of 
the package 

 
17 TEMPERATURE 

LIMITS 

 

Indicates the 
temperature limit 
within which the 
package should 
be stored and 
handled. 

 

 

 
 

… kg max

n

TOP BOTTOM

… °C max 

… °C min 

… °C max 

… °C min 
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Appendix 2. Friction factors 
 

Different material contacts have different friction factors. The table below shows recommended values 
for the friction factors. The values are valid provided that both contact surfaces are “swept clean” and 
free from any impurities. The values are valid for the static friction. In case of direct lashings, where 
the cargo has to move little before the elongation of the lashings provides the desired restraint force, 
the dynamic friction applies, which is to be taken as 75% of the static friction. 
 

Material combination in contact surface Dry Wet 

 
SAWN TIMBER/WOODEN PALLET 

Sawn timber/wooden pallet against fabric base laminate/plywood 0.45 0.45 

Sawn timber/wooden pallet against grooved aluminium 0.4 0.4 

Sawn timber/wooden pallet against stainless steel sheet 0.3 0.3 

Sawn timber/wooden pallet against shrink film 0.3 0.3 

 
PLANED WOOD 

Planed wood against fabric base laminate/plywood 0.3 0.3 

Planed wood against grooved aluminium 0.25 0.25 

Planed wood against stainless steel sheet  0.2 0.2 

 
PLASTIC PALLETS 

Plastic pallet against fabric base laminates/plywood 0.2 0.2 

Plastic pallet against grooved aluminium 0.15 0.15 

Plastic pallet against stainless steel sheet 0.15 0.15 

 
CARDBOARD (UNTREATED) 

Cardboard against cardboard 0.5 - 

Cardboard against wooden pallet 0.5 - 

 
BIG BAG 

Big bag against wooden pallet 0.4 - 

 
STEEL AND SHEET METAL 

Unpainted metal with rough surface against unpainted rough metal 0.4 - 

Painted metal with rough surface against painted rough metal 0.3 - 

Painted metal with smooth surface against painted smooth metal  0.2 - 

Metal with smooth surface against metal with smooth surface 0.2  
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Example:  
A 20-foot container is packed with five groups of cargo parcels as follows: 
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3 Longitudinal position of the centre of gravity of cargo  
 The longitudinal position of the centre of gravity of the cargo should be used in connection 

with specific load distribution rules and diagrams of CTUs7. The longitudinal position of the 
centre of gravity of the cargo within the inner length of a packed CTU is at the distance d 
from the front, obtained by the formula (see also figure 7.58):  

∑
∑ ⋅

=
n

nn

m

)d(m
d  

d = distance of common centre of gravity of the cargo from the front of 
stowage area [m] 

mn = mass of the individual packages or overpack [t] 

dn = distance of centre of gravity of mass mn from front of stowage area [m] 
 

 

Figure 7.58 Determination of longitudinal centre of gravity 

 

 

  

                                                      
7 Examples of load distribution diagrams for vehicles are given in section 3.1 of this annex and examples of load 

distribution diagrams for containers, trailer and railway wagons are provided in informative material IM6 
(available at www.unece.org/trans/wp24/guidelinespackingctus/intro.html). 

 mn [t] dn [m] mn · dn [t·m] 
1 3.5 0.7 2.45 
2 4.2 1.4 5.88 
3 3.7 3.0 11.10 
4 2.2 3.8 8.36 
5 4.9 5.1 24.99 

Σmn = 18.5 Σ(mn · dn) = 52.78 
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4 Cargo securing with dunnage bags 
4.1 Introduction 
4.1.1 Accelerations in different directions during transport may cause movements of cargo, either 

sliding or tipping. Dunnage bags, or air bags, used as blocking devices may be able to 
prevent these movements. 

4.1.2 The size and strength of the dunnage bag are to be adjusted to the cargo weight so that the 
permissible lashing capacity of the dunnage bag, without risk of breaking it, is larger than the 
force the cargo needs to be supported with: 

FDUNNAGE BAG   ≥ FCARGO 

4.2 Force on dunnage bag from cargo (FCARGO) 

4.2.1 The maximum force, with which rigid cargo may impact a dunnage bag, depends on the 
cargo’s mass, size and friction against the surface and the dimensioning accelerations 
according to the formulas below: 

Sliding: Tipping: 

FCARGO = m · g · (cx,y – µ · 0.75 · cz) [kN] FCARGO = m · g · (cx,y – bp/hp · cz) [kN] 

FCARGO = force on the dunnage bag caused by the cargo [t] 

m = mass of cargo [t] 

cx,y = Horizontal acceleration, expressed in g, that acts on the cargosideways or 
in forward or backward directions  

cz = Vertical acceleration that acts on the cargo, expressed in g 

µ = Friction factor for the contact area between the cargo and the surface or 
between different packages 

bp = Package width for tipping sideways, or alternatively the length of the cargo 
for tipping forward or backward 

hp = package height [m] 
 

4.2.2 The load on the dunnage bag is determined by the movement (sliding or tipping) and the 
mode of transport that gives the largest force on the dunnage bag from the cargo.  

4.2.3 Only the cargo mass that actually impacts the dunnage bag that should be used in the above 
formulas. If the dunnage bag is used to prevent movement forwards, when breaking for 
example, the mass of the cargo behind the dunnage bag should be used in the formulas. 

4.2.4 If the dunnage bag instead is used to prevent movement sideways, the largest total mass of 
the cargo that either is on the right or left side of the dunnage bag should be used, that is, 
either the mass m1 or m2 (see figure 7.59). 

 
Figure 7.59 Equal height packages  

Figure 7.60 Unequal height packages 

4.2.5 In order to have some safety margin in the calculations, the lowest friction factor should be 
used, either the one between the cargo in the bottom layer and the platform or between the 
layers of cargo. 

m1 m2

b1

b2

h1

h2

m1

m2
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4.2.6 If the package on each side of the dunnage bag has different forms, when tipping the 
relationship between the cargo width and height of the cargo stack that has the smallest 
value of bp / hp is chosen. 

4.2.7 However, in both cases the total mass of the cargo that is on the same side of the dunnage 
bag should be used, that is, either the mass m1 or m2 in figure 7.60. 

 
4.3 Permissible load on the dunnage bag (FDB) 

4.3.1 The force that the dunnage bag is able to take up depends on the area of the dunnage bag 
which the cargo is resting against and the maximum allowable working pressure. The force 
of the dunnage bag is calculated from: 

FDB  = A · 10 · g · PB · SF [kN] 

FDB = force that the dunnage bag is able to take up without exceeding the 
maximum allowable pressure (kN) 

PB = bursting pressure of the dunnage bag [bar] 

A = contact area between the dunnage bag and the cargo [m2] 

SF = safety factor 
0.75 for single use dunnage bags 
0.5 for reusable dunnage bags 

 
4.4 Contact area (A) 

4.4.1 The contact area between the dunnage bag and the cargo depends on the size of the bag 
before it is inflated and the gap that the bag is filling. This area may be approximated by the 
following formula: 

A  = (bDB - π · d/2) · (hDB - π · d/2) 

bDB = width of dunnage bag [m] 

hDB = height of dunnage bag [m] 

A = contact area between the dunnage bag and the cargo [m2] 

d = gap between packages [m] 

π = 3.14 
 

4.5 Pressure in the dunnage bag 

4.5.1 Upon application of the dunnage bag it is filled to a slight overpressure. If this pressure is too 
low there is a risk that the dunnage bag may come loose if the ambient pressure is rising or if 
the air temperature drops. Conversely, if the filling pressure is too high there is a risk of the 
dunnage bag bursting or damaging the cargo if the ambient pressure decreases, or if the air 
temperature rises. 

4.5.2 The bursting pressure (PB) of a dunnage bag depends on the quality and size of the bag and 
the gap that it is filling. The pressure exerted on a dunnage by the cargo forces should never 
be allowed to approach bursting pressure of the bag because of the risk of failure. A safety 
factor should, therefore, be incorporated and, if necessary, a dunnage bag with a higher 
bursting pressure selected. 
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B 
 

n ∙ H 

L 
 

H 

Appendix 5. Practical inclination test for determination of the efficiency of 
cargo securing arrangements 

 

1 The efficiency of a securing arrangement can be tested by a practical inclining test in 
accordance with the following description. 

2 The cargo (alternatively one section of the cargo) is placed on a road vehicle platform or 
similar and secured in the way intended to be tested. 

3 To obtain the same loads in the securing arrangement in the inclining test as in calculations, 
the securing arrangement should be tested by gradually increasing the inclination of the 
platform to an angle, α, in accordance with the diagram below.  

4 The inclination angle that should be used in the test is a function of the horizontal 
acceleration cx,y for the intended direction (forward, sideways or backward) and the vertical 
acceleration cz. 

(a) To test the efficiency of the securing arrangement in the lateral direction, the greatest 
of the following test angles should be used: 

• The angle determined by the friction factor µ (for the sliding effect), or 
 

• The angle determined by the ratio of  (for the tilting effect). 
 

(b) To test the efficiency of the securing arrangement in the longitudinal direction, the 
greatest of following test angles should be used: 

• The angle determined by the friction factor µ  (for the sliding effect), or 
 

• The angle determined by the ratio of  (for the tilting effect). 
 

5 The lowest friction factor, between the cargo and the platform bed or between packages if 
over-stowed should be used. The definition of H, B, L and n is according to the sketches in 
figures 7.61 and 7.62. 

 
Figure 7.61 

 
Figure 7.62 

Package or section with the centre of gravity 
close to its geometrical centre (L/2, B/2, H/2).  
The number of loaded rows, n, in above 
section is 2.  
L is always the length of one section also 
when several sections are placed behind 
each other. 

Package with the centre of gravity away from 
its geometrical centre. 

 

The required test angle α as function of cx,y (0.8 g, 0.7 g and 0.5 g ) as well as µ, 
Hn

B
⋅

 and

H
L  when cz is 1.0 g is taken from the diagram shown in figure 7.63 or from the table below. 

n = 2 
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Figure 7.63 

 
In the table below the inclination α is calculated for different γ factors at the horizontal 
accelerations (cx,y = 0.8 g, 0.7 g and 0.5 g and cz = 1.0 g). 

The γ factor is defined as follows: 

µ, B/(n · H) and L/H, as required in section 4 of this appendix. 

ah 
γ factor 

0.8 g 0.7 g 0.5 g 
Required test angle α in degrees 

0.00 53.1 44.4 30.0 
0.05 51.4 43.3 29.6 
0.10 49.9 42.4 29.2 
0.15 48.5 41.5 28.8 
0.20 47.3 40.7 28.4 
0.25 46.3 39.9 28.1 
0.30 45.3 39.2 27.7 
0.35 44.4 38.6 27.4 
0.40 43.6 38.0 27.1 
0.45 42.8 37.4 26.8 
0.50 42.1 36.9 26.6 
0.55 41.5 36.4 26.3 
0.60 40.8 35.9 26.0 
0.65 40.2 35.4 25.8 
0.70 39.7 35.0 25.6 
0.75 39.2 34.6 25.3 
0.80 38.7 34.2 25.1 
0.85 38.2 33.8 24.9 
0.90 37.7 33.4 24.7 
0.95 37.3 33.1 24.5 
1.00 36.9 32.8 24.3 

 

Example:  

If µ and 
Hn

B
⋅

 is 0.3 at accelerations sideways at transport in sea area B (cy = 0.7 g) the 

cargo securing arrangement should be able to be inclined to approximately 39º, according 
to the diagram.   
 

0º 

10º 

20º 

30º 

40º 

50º 

60º 

70º 

80º 

90º 

0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0 

µ, B/(n · H) and L/H 

Te
st

 a
ng

le
 α

 [º
] Cx,y  =  0.8 

Cy    =  0.7 

Cx,y =  0.5 

c x,y   = 0.8  g 

c x,y   = 0.7  g 

c x,y   = 0.5  g 
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6 The securing arrangement is regarded as complying with the requirements if the cargo is 
kept in position with limited movements when inclined to the prescribed inclination α. 

7 The test method will subject the securing arrangement to stresses and great care should be 
taken to prevent the cargo from falling off the platform during the test. If large masses are to 
be tested the entire platform should be prevented from tipping as well. 

 
Figure 7.64 

 
Figure 7.65 

8 Figure 7.64 and figure 7.65 show tests to confirm the securing arrangements of a large 
package for acceleration forces in longitudinal and transverse directions. 
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