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Introduction 

This document proposes changes to Annex 7, clause 5.3. This new text is meant to replace the 

existing clause 5.3 on non-regulated solid bulk cargoes, sub-clauses 5.3.1 to 5.3.5. This new text 

extensively elaborates on the practices for carriage of bulk cargoes in CTUs. In particular, 

information is added/elaborated on: 

1. Packing all types of solid bulk cargoes 

• Packing and unpacking techniques 

• False bulkheads 

• Cargo and container protection  

In view of the changes proposed to clause 5.3, this document further proposes incorporation in 

Chapter 2 of the CTU Code of new definitions – please see section on new definitions.  

This document also proposes inclusion of a new appendix (as Appendix 6 to Chapter 7) on CTU 

and cargo protection.  

Proposal for Amended clause 5.3 

5.3 Solid dry bulk cargoes 

5.3.1 General 

5.3.1.1 Regulated and non-regulated solid bulk cargoes may be packed into a CTU provided the 

boundaries of the cargo space are capable to withstand the static and dynamic forces of the bulk 

material under the foreseeable transport conditions (see Chapter 5 of this Code). 

5.3.1.2 Dry bulk cargoes can be carried in a variety of CTUs however the density of such cargoes often 

means that smaller cargo spaces are normally required, such as the 20ft general purpose dry 

freight container or 30ft bulk container. However, the design requirements of the 20ft freight 

containers are not always fully suitable for dry bulk cargoes, especially free flowing powders and 

granules.  For instance, extremely free flowing materials can damage the side (see Figure 7.53) 

and end walls due to stresses induced during intermodal transport where there is high sideway 

acceleration, such as turning a sharp corner on a road vehicle. 
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Figure 7.53 Bulging wall 

 

5.3.1.3 Additionally, freight containers, like many other types of CTU, are normally fitted with full width, 

full height rear doors which is the only means by which the cargo can be packed and unpacked.  

When transporting free flowing materials, opening the rear doors may result in the cargo falling 

from the container with the associated injury to cargo handlers and loss of cargo.  Therefore, in 

order to transport powders and granules in general purpose containers, false walls, known as 

bulkheads, should be erected at the rear end to retain the cargo when one or both doors are opened. 

5.3.1.4 Freight containers are not designed or tested for packing with the container positioned at an angle 

greater than [45] degrees and under no circumstances should it be stood on its endwall. When 

unpacking by tipping the container the unpacker must satisfy themselves that the operation is 

safe, and that the container is not damaged during the operation. 

5.3.1.5 Substances which may become liquid at temperatures likely to be encountered during transport 

are not permitted in bulk CTUs. 

5.3.1.6 Bulk solids shall be packed into bulk CTUs and evenly distributed in a manner that minimises 

movements that could result in damage to the container or leakage of the cargo. 

5.3.1.7 Not all bulk cargoes transported by sea are considered hazardous. The 2000 OPRC-HNS Protocol, 

designed for preparedness and response, describes HNS as a substance identified in one or more 

lists in the International Maritime Organization's Conventions and Codes.  However, should a 

disaster occur and the contents of multiple CTUs escape then the combination of the chemicals 

can form a toxic mix resulting in serious ecological damage.  HNS spills differ from oil spills as 

the oil is expected to float on the surface, while other chemicals can sink, creating toxic, moving 

underwater plumes, or float on the subsurface. These differences mean that the spills require other 

types of mitigation and remediation strategies. 

5.3.2 Regulated solid dry bulk cargoes 

5.3.2.1 Dangerous goods regulations include general provisions for the use of containers for the transport 

of solid substances in bulk.  Substances shall be transported in bulk containers to the applicable 

bulk container instruction identified by the letters “BK” in column 13 of the Dangerous Goods 

List, with the following meaning: 

1. BK1: the transport in sheeted bulk containers is permitted; 

2. BK2: the transport in closed bulk containers is permitted; 

3. BK3: the transport in flexible bulk containers is permitted. 

5.3.2.2 Bulk containers shall be siftproof and shall be so closed that none of the contents shall escape 

under normal conditions of transport, including the effect of vibration, or changes of temperature, 

humidity or pressure.  If the design of the CTU is such that it cannot be made siftproof then it 

should be fitted with a liner to achieve this (see appendix 2 for examples). 

5.3.2.3 Before being filled and offered for transport each bulk CTU shall be: 

5.3.2.3.1 checked externally in accordance with Chapter 8 clause 8.2.2 including any damage to service or 

operational equipment 
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5.3.2.3.2 checked internally in accordance with Chapter 8 clause 8.2.3 

5.3.2.3.3 clean in accordance with Chapter 8 clause 8.2.4 

5.3.2.4 In the case of specialist bulk CTUs, service or operational equipment shall mean any equipment 

or fittings applied or attached to the container that facilitates the packing and / or unpacking of 

the cargo while fully containing, and preventing any escape of, the cargo. 

5.3.4 Use of Bulkheads 

5.3.4.1 Cargoes categorised as a dangerous good in the IMDG Code (or similar) are required to be carried 

in accordance with packing instruction BK2 which states that bulk containers are designed and 

tested in accordance with ISO 1496 -4:1991 "Series 1 Freight containers- Specification and 

testing - Part 4: Non pressurized containers for dry bulk".  Unfortunately, there are a very limited 

supply of containers built to this standard, so the IMDG Code states “Freight containers designed 

and tested in accordance with ISO 1496-1:1990 "Series 1 Freight containers - Specification and 

testing - Part 1: General cargo containers for general purposes" shall be equipped with 

operational equipment which is, including its connection to the freight container, designed to 

strengthen the end walls and to improve the longitudinal restraint as necessary to comply with 

the test requirements of ISO 1496-4:1991, as relevant.”  This can normally be fulfilled by fitting 

a partial height false bulkhead against the front wall. 

 

Figure 7.54 False bulkhead 

5.3.4.2 The front false bulkhead could be constructed from 12 mm birch plywood (internal grade) with 

three full width 6 x 2in softwood timber cross beams.  The false bulkhead is made from two 

pieces both full width and lower 1,200mm high (with two beams attached) and a half height 

(600mm) panel with one horizontal beam.  The height of the front panel should be greater than 

the expected height of the cargo during packing. 

5.3.4.3 At the door end, the IMDG Code requires that “operational equipment of bulk containers 

designed to be emptied by tilting shall be capable of withstanding the total filling mass in the 

tilted orientation.” This means that the rear bulkhead should be sufficiently strong so as the retain 

the cargo with the door open. 

5.3.4.4 Many ISO box containers are equipped with shoring slots in the door corner posts which are 

suitable to accommodate transverse steel bars of 60 mm square cross section. This arrangement 

is particularly designed to strengthen the container door end for taking a load of 0.6 P, as required 

for solid bulk cargoes. These bars should be properly inserted. The relevant transport capability 

of the CTU should be demonstrated by a case-related certificate issued by a recognised 

consultative body or by an independent cargo surveyor. This requirement applies to multi-

purpose ISO box containers and to similar closed CTUs on road vehicles, which are not explicitly 

designed to carry bulk cargoes. 

5.3.4.5 Timber beams may be used so long as they satisfy the strength requirements, however, the length 

of the beams should be long enough so that they are not able to slide out when moved horizontally 

(see Figure 7.55 and Figure 7.56). 
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Figure 7.55 Beam too short 

 

Figure 7.56 Beams too short 

 

5.3.5 Preparation of CTUs for the carriage of bulk cargoes 

5.3.5.1 The CTU intended to carry a bulk cargo should be cleaned and prepared adequately as described 

under paragraph 5.3.2.3, in particular if a cargo-specific liner (see appendix 2) shall be used for 

accommodating bulk cargoes like grain, coffee beans or similar sensible materials. 

5.3.5.2 When using box type CTUs it should be recognised that it will have been used to transport a 

variety of cargoes, some of which may constitute a contaminate to powder or granule cargoes 

carried subsequently.  While CTU operator will endeavour to ensure that CTUs are clean before 

delivery to a shipper, it is the shippers’ responsibility to ensure that the CTU is fit for use before 

loading.  Likewise, after the shipment has been made, it is the consignee’s responsibility to ensure 

that the interior is clean, and all traces of the cargo carried removed.  Siftproof liners make the 

cleaning process easier, but they do not totally eliminate the need for pre and post laden cleaning. 

5.3.5.3 Small and fine powders and grains if not contained within a liner may fall out through the doors 

during transport due to vibration.  It is therefore recommended that all dry bulk cargoes are only 

carried within a suitable liner. 

 

Figure 7.57: Lined container loaded with scrap 

5.3.5.4 If crude or dirty material shall be transported, the CTU boundaries should be lined with plywood 

or chipboard for avoiding mechanical wastage of the CTU (see Figure 7.57). In all cases an 

appropriate door protection should be installed consisting of battens fitted into suitable recesses 

and complemented by a strong plywood liner.  

5.3.5.5 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. 

5.3.6 Packing bulk cargoes 

5.3.6.1 Informative Material 3 – Cargo Transport Units (CTU) types, section 1.5 Non pressurised bulk 

container types – describes the various designs of bulk containers.  These containers have an 

outward appearance of a general-purpose container but are fitted with loading and discharge 

hatches to the roof, front end or rear doors.  Bulk containers designed just to carry solid bulk 
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cargoes will generally have loading hatches in the roof which would allow gravity filling (Figure 

7.58) or from ground level by means of an elevator (Figure 7.59).  Bulk containers with a top 

loading hatch at the front of the container (Figure 7.60) can be packed using a gravity chute or a 

screw loaded (see Figure 7.61). 

Note: 5.3.6.1 describes dry bulk containers, however, Bulk CTU for other modes are available 

and their designs are generally similar and present the same packing and unpacking 

solutions.  

 

Figure 7.58: Top loading 

 
Figure 7.59: Elevator 

  
Figure 7.60: Front chute 

 

5.3.6.2 Box type CTUs can only be loaded and discharged through the rear doors so typical processes 

can include a screw loading elevator (Figure 7.61), a belt thrower (Figure 7.62), a retractable 

belt (Figure 7.63) or a pneumatic blowing system (Figure 7.64). 

 
Figure 7.61: Screw loading 

 
Figure 7.62: Belt thrower 

 
Figure 7.63: Retractable belt 

Note: When packing bulk CTUs through a front chute and or using a screw loading device, 

packers are reminded that inclining the CTU during the packing process may cause 

damage to the CTU’s structure (see 5.3.1.4). 

 
Figure 7.64: Pneumatic 

 
Figure 7.65: Pneumatic blower 

 

5.3.6.3 Abrasive cargoes, such as sugar and some grains, can cause damage to the liner if the flow of the 

material is directed directly at the liner, particularly during gravity loading through the top 

hatches (floor) or thrown or pneumatic loading through the rear doors (roof or front wall). 

5.3.6.4 These loading methods do have restrictions, and it requires the loading operators to understand 

the “flowability” of the product being loaded so that it is evenly distributed across the entire 

container by gradually withdrawing the conveyor / blow pipe.  Powders and grains which have a 
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high angle of repose may settle unevenly and cause the ecentricity of the bulk material in the 

CTU which could result in handling difficulties. 

5.3.6.5 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. 

5.3.7 Packing problems 

5.3.7.1 It is frequently seen that the packing method used may cause damage to the CTU’s interior 

surfaces even when a liner has been fitted.  Damage can be caused by a number of ways: 

• abrasion 

• wear 

• tearing 

resulting in additional costs for cleaning and remedial work on the CTU’s interior.  Damage to a 

liner used to render a CTU siftproof may result in substantial cleaning costs onboard ship and in 

terminals.  Therefore, correct supervision and spot checking of packing operations should be 

performed regularly. 

5.3.8 Weighing 

5.3.8.1 All packed CTUs should comply with international and national regulations concerning the gross 

mass of the CTU and transport vehicle.  However, containers carried by sea are covered by 

specific requirements. 

5.3.8.2 The International Convention for Safety Of Life At Sea (SOLAS) requires that all packed 

containers are weighed prior to loading on board a ship, and that a verified gross mass certificate 

(VGM) is presented to the provided to the carrier and the marine terminal. 

The following is an extract from SOLAS: 

4 In the case of cargo carried in a container, except for containers carried on a chassis or 

a trailer when such containers are driven on or off a ro-ro ship engaged in short 

international voyages as defined in regulation III/3, the gross mass according to 

paragraph 2.1 of this regulation shall be verified by the shipper, either by: 

 .1 weighing the packed container using calibrated and certified equipment; or 

 .2 weighing all packages and cargo items, including the mass of pallets, dunnage and 

other securing material to be packed in the container and adding the tare mass of 

the container to the sum of the single masses, using a certified method approved 

by the competent authority of the State in which packing of the container was 

completed. 

5.3.8.3 Under the current terms of SOLAS, dry bulk cargoes can only have a VGM produced by method 

1, therefore, on completion of packing and after the container has been sealed, whole container 

should be weighed on a calibrated weighing device (see 4.2.3). 

5.3.9 Temporary storage 

5.3.9.1 CTUs, particularly freight containers, are frequently used as temporary, or long-term storage for 

bulk cargoes, and care must be taken that the cargo does not deteriorate during the storage or, in 

the case of dangerous goods, become unstable.  The Warehousing White Paper1 provides advice 

on storing Dangerous Goods in Warehouses, however, multiple CTUs carrying one or more 

 
1  Warehousing White Paper – Storage and handling of Dangerous Goods in preparation for, or after, sea-transport, 

2021, jointly published by ICBCA International, IVODGA, National Cargo Bureau and the World Shipping 
Council. 
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dangerous goods and stored in close proximity to each other presents similar risks to those 

described in the White Paper. 

5.3.9.2 Where such concentrations of CTUs are found the following sections provides guidance: 

• Section 4 - Operations, particularly relating to good housekeeping and the prevention of 

combustion or explosion. 

• Section 5 – Dangerous Goods Storage, particularly relating to documentation, chemical 

inhibitors and marking. 

• Section 6 – Fire and explosion prevention, particularly relating to fire alarms, water supply 

and hot operations being carried out in the area. 

• Section 7 – Security, specifically relating to policies and procedures to allow quick response 

to incidents. 

• Section 8 – Emergency Response plans, particularly relating the hazard, nature and extent of 

possible emergencies. 

5.3.10 Unpacking dry bulk cargoes 

5.3.10.1 Unpacking regulated dry bulk cargoes may require specialist discharge equipment to ensure that 

there is no escape of the cargo during the process.  Fine powder if it becomes airborne may 

present a risk of explosion. 

5.3.10.2 Unpacking CTUs is generally far easier than loading as gravity can greatly assist the process.  All 

box type CTUs apart from the vertical hopper type CTU may be tipped either on specialist tipping 

equipment or, as is becoming more popular, using tipping chassis / trailers.  During the tipping 

operation, extra care should be taken to ensure that  

.1 to ensure that the CTU is not overstressed during the unpacking operation 

.2 the rear doors or wall are not over stressed and, for CTUs with rear doors and wherever 

possible, the rear false bulkhead should take all of the load caused by the tipped load. 

.3 the tipping device is stable and that the risk of it falling is minimised. 

Note: Freight containers are not designed or tested for tipping discharge, therefore, the 

consignee must satisfy themselves that the operation is safe, and that the container is not 

damaged during the operation. 

5.3.10.3 Specialist bulk containers, such as shown in Figure 7.66 are designed with discharge hatches and 

a front or rear structure that can withstand the forces associated with a tipped load.  

5.3.10.4 Discharging a CTU generally is undertaken using a tundish system attached to the rear of the 

container, a piped discharge or a general discharge into a receiving hopper.  As the following 

three pictures show the CTU will need to be tipped to a lesser or greater degree. 

 
Figure 7.66: Tundish discharge 

 
Figure 7.67: Grid discharge 

 
Figure 7.68: Piped discharge 

 

5.3.10.5 CTUs can be tipped in one of three ways, using the trailer chassis, a tipping platform or a tipping 

frame.  Using the chassis or a platform means that CTU does not need to be lifted off the road 

vehicle, which in the case of some specialist bulk CTU with a gross mass of 38 tonnes would 

require special handling equipment.  A tipping frame may be able to lift the CTU directly off the 
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trailer as shown in Figure 32 or may require handling equipment that positions the CTU within 

the frame (see Figure 7.67). 

 

 
Figure 7.69: 40ft Tipping trailer 

 
Figure 7.70: 100t Tipping platform 

 
Figure 7.71: 40ft Tipping frame 

 

5.3.10.6 When handling CTUs, especially longer than 20ft, extra care is required to ensure that the 

stability of the CTU is maintained during the whole unpacking process.  As the cargoes moves 

within the CTU during the operation, the centre of gravity will change, and if associated with 

potentially uneven ground or side winds, the stability may be compromised, resulting in the CTU 

falling. 

 
Figure 7.72: locking twistlock 

 
Figure 7.73: Backstop 

 

5.3.10.7 When tipping a freight container on a trailer, it is important to ensure that the container is properly 

attached and there is no risk of the unit moving during the unpack process.  Sudden movement 

of the cargo can place extraordinary loads on the twistlocks, therefore, it is essential that the 

correct attachment devices are used and properly tightened.  Figure 7.72 shows a tightened screw-

down twistlock which should be used at all four corners and Figure7.73 shows a backstop, which 

prevents the container from slipping. 
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Consequential Changes 

1. Add new definitions 

BK1 Sheeted bulk container. An open top bulk container with rigid bottom (including 

hopper-type bottom), side and end walls and a non-rigid covering, 

Source: United Nations Recommendations on the Transport of Dangerous Goods 

Model Regulations 

BK2 Closed bulk container. A totally closed bulk container having a rigid roof, sidewalls, 

end walls and the - floor (including hopper-type bottoms). The term includes bulk 

containers with an opening roof, side or end wall that can be closed during transport. 

Closed bulk containers may be equipped with openings to allow for the exchange of 

vapour and gases with air and which prevent under normal conditions of transport the 

release of solid contents as well as the penetration of rain and splash water. 

Source: United Nations Recommendations on the Transport of Dangerous Goods 

Model Regulations 

BK3 Flexible bulk container. A flexible container with a capacity not exceeding 15 m3 and 

includes liners and attached handling devices and service equipment. 

Source: United Nations Recommendations on the Transport of Dangerous Goods 

Model Regulations 

Bulk container Container for the transport of dry bulk solids, capable of withstanding the loads 

resulting from filling, transport motions and discharging of non-packaged dry bulk 

solids, having filling and discharge apertures and fittings.  There are two variants: 

1. non-pressurized dry bulk container - dry bulk container permitting packing and 

unpacking by gravity 

2. pressurized dry bulk container - dry bulk container which may be packed or 

unpacked by gravity or pressure discharge. 

Source: ISO 830 

Note: further detail is shown in 6.2.14 of the Code. 

Bulk materials Materials that can move freely in a CTU or that are not otherwise secured in their 

position and for the purpose of this document includes liquids. 

Hazardous 

and noxious 

substances (HNS) 

a substance other than oil which if introduced into the marine environment is likely to 

create hazards to human health, to harm living resources and marine life, to damage 

amenities or to interfere with other legitimate uses of the sea. 

Siftproof means impermeable to dry contents including fine solid materials produced during 

transport  

Where a liner is used to make the container sift-proof it shall be made of a suitable 

material. The strength of the material used for, and the construction of, the liner shall 

be appropriate to the capacity of the container and its intended use. Joins enclosures of 

the liner shall withstand pressures and impacts liable to occur under normal conditions 

of handling and transport. For ventilated bulk containers any liner shall not impair the 

operation of ventilating devices 

Source: United Nations Recommendations on the Transport of Dangerous Goods 

Model Regulations 
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2. The following figures and cross references should be amended following this amendment: 

Appendix 3 – paragraph 2.4 and associated figure change “figure 7.56” to “figure 7.73”  

Appendix 4 – paragraph 1 and associated figure change “figure 7.57” to “figure 7.74” 

Appendix 4 – paragraph 3 and associated figure change “figure 7.58” to “figure 7.75”  

Appendix 4 – paragraph 4.2.4 and associated figure change “figure 7.59” to “figure 7.76”  

Appendix 4 – paragraph 4.2.7 and associated figure change “figure 7.60” to “figure 7.77”  

Appendix 5 – paragraph 5 and associated figures change “figure 7.61” to “figure 7.78”, “figure 7.62” to 

“figure 7.79”. and “figure 7.63” to “figure 7.80” 

Appendix 5 – paragraph 8 and associated figures change “figure 7.64” to “figure 7.81”. and “figure 7.65” to 

“figure 7.82” 
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Appendix 6 CTU and cargo protection 

1 Introduction 

1.1 CTU and cargo owners both require that their asset needs to be protected from the other.  Often 

this will be achieved by the wrapping of the cargo in some form of packaging, usually card or 

stretch wrap film.  However, many cargoes carried in CTU are packed in bulk form and therefore 

impossible to wrap. 

1.2 CTUs need to be protected from cargoes that may scratch or contaminate the interior surfaces: 

• scrap steel 

• old engine parts 

• wet salted hides 

• corrosive chemicals, such as sulphur. 

1.3 Conversely cargoes may be contaminated by the internal condition of the CTU and corrosion, 

flaky surface coating or condensation may fall into the cargo: 

• grains 

• plastic granules 

• certain food stuffs 

1.4 CTUs may be lined with timber panelling, matting or film. 

2. Solid liners and bulkheads 

2.1 The simplest form of liner is a plywood or chipboard or similar facing (Figure 7.83) to the side 

and end walls, and this provides both protection and assists in reinforcing the walls.  Dry scrap 

steel with sharp edges can seriously damage the internal surfaces during packing and unpacking 

and such bulk cargoes may cause bulging of the walls. 

 
Figure 7.83 Lined 40' container 

 

2.2 Cargoes carried in bulk present the CTU with particular problems.  Liquids and solids that are 

susceptible to free flow can both destabilise the CTU during transport but may also damage the 

walls.  Non-regulated liquid cargoes may be carried in a general purpose CTU within a flexitank 

(see Annex 7 sub section 5.2).   

2.3 Dry bulk cargoes, whether regulated or not, may be carried in specialist bulk CTUs or in general 

purpose CTUs (see Annex 7 sub-section 5.3) subject to extra provisions: 

• the CTU is sufficiently siftproof to retain the cargo for the entire duration of the 
transport chain (see clause 4 below) 

• the end and side walls of the CTU are strong enough to prevent any permanent 
deformation as a result of handling (see Annex 7 clause 5.3.4.1 & 5.3.4.2); 

• adequate protection is provided if the CTU is to be tipped to unpack (see Annex 7 
clause 5.3.4.3 to 5.3.4.5). 
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2.4 End wall strength requirements can normally be fulfilled by fitting a partial height false bulkhead 

against the front wall and a rear bulkhead using the shoring slots at the door end. 

2.4.1 While there is no regulation to prevent the carriage of dry bulk cargoes in general purpose CTUs, 

it is highly recommended that the provisions required for dangerous goods are followed for non-

regulated cargoes. 

 
Figure 7.84 Preparing container 

 
Figure 7.85 False bulkhead 

 

2.4.2 The front false bulkhead could be constructed from 12 mm or thicker birch plywood (internal 

grade) with at least three full width 6 x 2in softwood timber cross beams.  At the front (blind) end 

the beams must extend to either corner post so that the load is take mostly by the strong points of 

the CTU structure.  The false bulkhead is made from two or more pieces of panel material, both 

full width. Each panel must be supported by two of the full width beams and the height of the 

front panel should be at least 100mm greater than the expected height of the cargo during packing. 

2.4.3 The Packer must ensure that the combined front end wall strength and that of the false bulkhead 

achieve the strength required by the latest version of ISO 1496-4.  

2.5 At the door end, the IMDG Code requires that “operational equipment of bulk containers designed 

to be emptied by tilting shall be capable of withstanding the total filling mass in the tilted 

orientation.” This means that the rear bulkhead should be sufficiently strong so as the retain the 

cargo with the door open. 

2.5.1 ISO box containers are equipped with shoring slots in the door corner posts which are suitable to 

accommodate transverse steel bars of 60 mm square cross section. This arrangement is 

particularly designed to strengthen the container door end for taking a load of 0.6 P, as required 

for solid bulk cargoes. These bars should be properly inserted. The relevant transport capability 

of the CTU should be demonstrated by a case-related certificate issued by a recognised 

consultative body or by an independent cargo surveyor. This requirement applies to multi-purpose 

ISO box containers and to similar closed CTUs on road vehicles, which are not explicitly designed 

to carry bulk cargoes. 

2.5.2 Timber beams may be used so long as they satisfy the strength requirements, however, the length 

of the beams should so long enough so as not to be able to slide out when moved horizontally 

(see Figure 7.86 and Figure 7.87). 
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Figure 7.86 Beam too short 

 
Figure 7.87 Beams too short 

 

3 Cargoes 

3.1 CTU operators will endeavour to ensure that CTUs are clean before delivery to a shipper, 

however, it is the shippers’ responsibility to ensure that the CTU is fit for use before packing.  

Likewise, after the shipment has been made, the consignee must clean the interior of the container 

to remove all traces of the cargo carried.  Siftproof liners make the cleaning process easier, but 

they do not totally eliminate the need for pre and post laden cleaning. 

 

Figure 7.88: Lined container loaded with scrap 

3.2 Small and fine powders and grains if not contained within a liner may fall out through the doors 

during transport due to vibration.  It is therefore recommended that all dry bulk cargoes are only 

carried within a suitable liner. 

3.3 If crude or dirty material shall be transported, the CTU boundaries should be lined with plywood 

or chipboard for avoiding mechanical wastage of the CTU (see Figure 7.88). In all cases an 

appropriate door protection should be installed consisting of battens fitted into suitable recesses 

and complemented by a strong plywood liner.  

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. 

4 Liners 

4.1 Many cargo owners feel that the internal condition and cleanliness of containers is inconsistent 

therefore sought other methods to retain and protect the cargo.  Likewise, container owners also 

sought methods their containers from cargoes, especially corrosive, or those requiring extensive 

cleaning after discharge. 

4.2 Additionally, the IMDG Code states “Bulk containers shall be siftproof. Where a liner is used to 

make the container siftproof, it shall be made of a suitable material. The strength of the material 

used for, and the construction of, the liner shall be appropriate to the capacity of the container 
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and its intended use. Joins and closures of the liner shall withstand pressures and impacts liable 

to occur under normal conditions of handling and transport.” 

4.3 Liners are best described as oblong sacks or envelopes whose size is equivalent to the inner space 

of a 20 foot or longer CTU. It is attached to hooks in the upper corners after which loose cargo is 

blown, or poured in, gradually filling the entire CTU with the cargo. CTU liners are used in the 

bulk shipment of dry free-flowing cargo such as coffee. They are quick and simple to install and 

enable bulk cargo to be shipped door to door with a minimum of handling, thereby minimizing 

cargo spillage and waste. 

4.4 Liners are usually made from virgin polyethylene (film or woven polyolefins), allowing the cargo 

to be transported safely in an enclosed chamber, thus avoiding contamination from pollutants and 

salt sea air. The liner therefore protects the cargo from external influences such as moisture and, 

in case of condensation occurring on the CTU's inside walls, it ensures that this does not affect 

the cargo. 

4.5 Container liners were originally developed for 30ft bulk containers with three or four top loading 

hatches.  Delicate cargoes, mainly plastic granules, where contained within a liner to ensure that 

the material was not contaminated.  More recently grain shipments are increasingly carried in 

bulk in containers and although originally carried without a liner, almost all shipments are now 

made with them fitted, partially to protect the cargo from the damp and partially to protect the 

container.  Cargoes such as hides (wet or dry) may release corrosive liquids that will damage the 

container metal work and paint, therefore, these cargoes require containers that are partially lined 

to protect the cargo. Differing cargoes may release gases or moisture that may attack the structure 

or paintwork.  In all of these cases, the shipper, consignee or the container operator may require 

that the container is lined internally. 

 
Figure 7.89: Open rear 

 
Figure 7.90: Bulk (top load) 

 
Figure 7.91: Open top 

 
Figure 7.92: Top & bottom rear 

 
Figure 7.93: Fluid liner 

 
Figure 7.94: Open rear - thermal 

 

  

Figure 7.95 Thermal blanket 

 

Figure 7.89 to Figure 7.95 show typical liner designs to cater for different cargoes and 

packing processes. 
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Figure 7.96: Container with bulk 

material liner 

 
Figure 7.97: Container with bulk 

material liner and integral bars 

 
Figure 7.98: Half height liner 

 

4.6 Figure 7.96 and Figure 7.97 show examples of bulk liners fitted to general purpose containers 

where the cargo is blown in through the opening or central circular access hole and then 

discharged through the flap at the bottom.  Figure 7.98 shows an example of a half-height liner 

that would be used to retain liquids or heavy cargoes that does not require a siftproof enclosure. 

4.7 For the best integrity a welded construction is required, especially when carrying fine powders 

and dangerous goods. 

4.8 Such CTU liners are generally made from: 

• Low density Polyethylene Film (LDPE) and is soft, low barrier, good clarity film. It is also 

the least expensive of all polymer packaging films 

• High Density Polyethylene Film (HDPE) and tends to be stiffer than other polyethylene 

films, which is an important characteristic for packages that need to maintain their shape. 

• Polypropylene Films (PP) is normally tough and flexible but when used as a liner the sheets 

will be woven and therefore cannot be welded, rendering it non siftproof. 

4.9 Thermal liners 

4.9.1 Certain industries - including pharmaceuticals, food and beverage, and chemicals – must ensure 

that their commodities maintain a specific temperature range during the shipping process, whether 

that lasts hours or days. It is in these circumstances that thermal packaging and thermal CTUs and 

thermal liners are used to help protect valuable cargo from temperature spikes that would make 

it worthless upon arrival. 

4.9.2 Even using refrigerated CTUs, thermal liners provide additional temperature protection 

throughout the transport chain. Thermal packaging protects the cargo from radiant heat exposure 

from the sun and moisture from precipitation before packing and after unpacking but additional 

thermal linings provide “keep from freezing” protection for cargoes transported in general 

purpose CTUs.  In addition to protecting from hot and cold spikes, thermal packaging and liners 

reduce the amount of temperature fluctuation that a cargo experiences, even with longer shipping 

times. 
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Figure 7.99 Thermal blanket 

 

Figure 7.100 Thermal coverall 

 

Figure 7.101 Thermal liner and 

coverall 

4.9.3 Blankets similar to the thermal blanket shown in Figure 7.99 made from a woven material can 

also be used to protect the cargo packages from contamination or condensation falling from the 

roof. 

5. Lining procedures 

5.1 Stowage and Fastening of Bulk Goods 

5.1.1  The inner surfaces of the walls and floor of a container shall not have any mechanical damage 

and sharp edges, protruding or loose screws, welded seams, or marks indicating repairs that are 

made on the inner surface. 

5.1.2 The height of the false bulkheads shall exceed the height of loading not less than by 100 mm. 

5.1.3 The liner installation shall be executed from the rear wall of a container to the doorway opening. 

Sequentially, beginning with the rear wall, the upper part of the liner shall be fixed to the upper 

bracing facilities of a container, using the strips sewn to the liner for this purpose. The lower part 

of the liner shall be fastened by the lower bracing facilities of a container, and the liner material’s 

adjoining the container walls shall be provided by the tension of strips (Figure 7.102). 

 
Figure 7.102 

5.1.4 If available, the liner unloading chute located below shall, prior to loading, be firmly tied 
by strings available (Figure 7.103). 

 
Figure 7.103 
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5.1.5 Packing of bulk goods shall be executed through the loading opening of a liner or loading chute, 

which shall, after completion of loading, be buttoned or tied subject to the container’s design. 

5.1.6 Packing shall be performed in a smooth flowing manner in the container floor space (Figure 

7.104). The maximum loading height shall not exceed the level by 100 mm lower than the upper 

edge of the false bulkhead at the doorway or end wall of a CTU  

 
Figure 7.104 – Pattern of stowage and fastening of a liner with goods 

1 – liner enclosing cargo;  

2 – false bulkhead at the doorway opening; 

3 – liner fastenings for attachment to the upper lashing eyes of a CTU; 

4 – liner fastenings for attachment to the lower anchor points of a CTU; 

5 – false bulkhead including shoring bars 

 

5.2 Hides and skins 

5.2.1 To minimise the risk of damages to the CTU, protective liners made of good material with 

sufficient thickness to catch leakage must be used in addition to spreading and an effective 

absorbent medium over the floor, prior to the packing of cargo. Protection liners may vary in 

thickness and might be made of extremely lightweight material. Some of those liners appear to 

do very little to protect the product from leaking and are easily punctured and torn and do not 

withstand the rigours of vanning. 

5.2.2 Before fitting the liner, the floor should be covered with 6 mm thick cardboard or corrugated 

plastic sheeting to ensure that imperfections in the flooring do not damage the liner.  Make sure 

this fits neatly into all corners. A few pieces of tape will be required to stop cardboard from 

moving towards the centre of the CTU. Leave a flap of cardboard hanging out past the door end 

by about 1.5 metres (Figure 7.104). 
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Figure 7.104 Pre liner 

 

Figure 7.105 Liner in place 

 

Figure 7.106 Supporting the liner 

5.2.3 A one-piece woven polythene liner of minimum 200/250-micron thickness or polyethylene 

woven liners (10x 10 mesh per square inch) of 850 denier, coated on both sides with polyethylene, 

having all seams welded (not sewn), with aluminium eyelets punched along the top of the liner 

edge that is reinforced with a cord to allow the liner to be hung securely, may also be utilised.  

The liner should be of sufficient size to cover the entire container to a height of 2.20m (floor, 

front wall and sidewalls), with a full width flap of 2.4 meters must be used (see Figure 7.105).  

This is to form a full envelope around the cargo to capture any moisture that originates from the 

cargo and to prevent any leakage.  Access skirts or base liners may be used for extra protection. 

5.2.4 To establish a fixing point for the liner a bail lash or 4mm rope is run through the lashing points 

around the top of the CTU and tied off ensuring that the lash is tight. After threading plastic 

bungee clips through the lashing rings of the liner, beginning at the front wall, the liner is clipped 

onto the lashing (Figure 7.106).  Using tape to support the liner is not recommended as the length 

of the voyage and the prevailing weather conditions, tape may tend to lose its adhesive quality 

due to the build-up of heat. 

5.2.5 There must be minimal slackness in the liner on the walls and floor to reduce snagging and 

slipping and it should be pushed into the corners to avoid damage during packing. 

 

Figure 7.107 Bagged sawdust prior to 

laying 

5.2.6 During packing an additional 6 mm thick cardboard should be fitted to protect the liner bag from 

being damaged when driving in and out with a forklift and from rough handling of pallets.  Once 

again make sure this fits neatly into all corners with a few pieces of tape to stop cardboard moving 

towards the centre of the container and leave a flap of cardboard hanging out past the door end 

by about 1.5 metres.  

5.2.7 Finally place a sufficient amount of fine grade absorbent sawdust into the container, so that the 

floor is completely covered. Coarse sawdust or wood shavings are not suitable due to their bad 

absorbent qualities.  

5.2.8 The CTU is now ready for packing the hides or skins. 

5.3 Bulk powders and grains 

5.3.1 Depending on the nature of the cargo any of the liners shown in 7.89 to Figure 7.95 can be used.  

Fully enclosed (6-sided) liners should be used where the cargo should be protected from 

contamination or condensation or if the cargo presents a risk to the environment, such as one 

recorded as a dangerous good. 
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5.3.2 To establish a fixing point for the liner a bail lash or 4mm rope is run through the lashing points 

around the top of the CTU including across the doors and tied off ensuring that the lash is tight. 

After threading plastic bungee clips through the lashing rings of the liner, beginning at the front 

wall, the liner is clipped onto the lashing. 

5.3.3 The inner polypropylene liner must fit snugly against the walls, roof and floor when full - 

improper placing of the inlet could cause tearing - and the load must be as evenly levelled as 

possible. The liner's roof must not sag but must be tight so at no time will the inlet or roof rest on 

the cargo after packing. Ideally, built-in reinforced straps in the liner's front panel (bulkhead) will 

prevent bulging when the CTU is full, thus allowing for easy closing of the doors (strapping ropes 

can also be used.) There should not be any pressure on the doors when closed after packing. The 

liner must be properly fastened to the CTU's interior, also at the far end: at the point of discharge 

the CTU is tilted to enable the cargo to slide out of the liner, rather than the filled liner sliding out 

of the CTU. 

5.4 Closing liners 

5.4.1 For cargo packed as unit or unitized loads the liner will need to be closed after the completion of 

packing.  It is essential that the following procedure is followed to ensure that the cargo cannot 

escape. 

5.4.2 Ensure that all materials within the liner are folded into the cargo area before the liner itself is 

secured. 

5.4.2.1 Take the end of the liner and secure it to the line across the door (arrowed in Figure 7.108).  Ensure 

that there is no material trapped in the folds 

5.4.2.2 Pull the liner to form a trapezoid and fold one point up to the other side of the CTU (arrow 2 in 

Figure 7.109).  Ensure that it is properly secured to the top lashing ring or to the 4 mm rope down 

the side.  Do not secure it to the line across the door opening. 

5.4.2.3 Fold the other point up to the opposite side (arrow 3 in Figure 7.109) and secure in the same way 

as 2 above. 

5.4.2.4 The finished envelope should contain all the cargo and not permit any egress of material and the 

folded end should look like Figure 7.110. 

 
Figure 7.108 End folded up 

 
Figure 7.109 Folding steps 

 
Figure 7.110 Sides folded in 

 

5.4.3 Once full the liner is sealed and not opened again until discharge at destination, either into the 

reception system of the destination plant, or into a silo storage system, for example in a port. 

5.4.4 For cargoes carried loose in bulk a suitable rear false bulkhead should be fitted prior to the 

completion of packing. 
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Figure 7.111 Partially filled 

 
Figure 7.112 Use of 

shoring slots 

 
Figure 7.113 Rear false bulkhead 

 

5.4.5 When packing bulk materials manually fitting the rear bulkhead would normally be completed in 

two stages.  The bulk cargo is packed until the pile within the CTU is approaching the rear end 

(see Figure 7.111).  At this stage the bottom portion of the rear bulkhead is fitted with at least 

three horizontal shoring bars being located into the shoring slot groove (see Figure 7.112).  The 

liner would be pulled up over the top of the false bulkhead whilst packing is completed.  Packing 

continues to pack more or the bulk material through the space above the rear bulkhead.  On 

completion the liner should be secured as described above and the top portion of the rear bulkhead 

is fitted (see Figure 7.113).  Care must be taken that the fixings do not protrude into the cargo 

space, and it is best practice for any fixing to be made from the interior, i.e. through the plywood 

bulkhead into the horizonal beam. 

Note: The cargo shown in Figure 7.111 is bulk lump sulphur and the liner should fully enclose the cargo 

to form a siftproof enclosure. 


