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CTU types
ISO Containers
I.1.1 Containers – General
I.1.1.1 A container[footnoteRef:1] (freight container) is an article of transport equipment which is: [1:  	ISO 830:1999 Freight containers - vocabulary] 

of a permanent character and accordingly strong enough to be suitable for repeated use;
specially designed to facilitate the carriage of goods by one or more modes of transport, without intermediate reloading;
fitted with devices permitting its ready handling, particularly its transfer from one mode of transport to another;
so designed as to be easy to pack and unpack;
having an internal volume of at least 1 m3 (35,3 ft3)
I.1.1.2 A container is further defined by the international convention for safe containers[footnoteRef:2]: [2:  	The international convention for safe containers (CSC), 1972 as amended, IMO.] 

designed to be secured and / or readily handled, having corner fittings for these purposes
of a size such that the area enclosed by the four outer bottom corners is either:
at least 14 m2 (150 ft2) or
at least 7 m2 (75 ft2) if it is fitted with top corner fittings.
I.1.1.3 Container types
[image: ]
[bookmark: _Ref335306661]Figure XV.1 : World container fleet
A teu (twenty foot equivalent ) refers to a standard unit based on an ISO container of 20 feet length (6.10 m), used as a statistical measure of traffic flows or capacities.
One standard 40' ISO Series I container equals 2 teu
A dry freight special generally refers to open top, open side and platform based containers.


I.1.1.4 ISO container dimensions
[image: ]
Figure XV.2 : ISO container sizes
I.1.1.5 In addition to the standard lengths there are regional / domestic variations which include 48ft, 53ft and longer.
I.1.1.6 The standard width is 8ft (2.438mm), with regional variations of 8ft 6in (USA) and 2.5m.
I.1.1.7 The ISO standard heights are half height (4ft 3in / 1,295mm), 8ft (2,438mm), 8ft 6in (2,591mm) and 9ft 6in (2,896mm).  
There are very few 8ft high containers left in circulation 
Practically all the 20ft long containers are 8ft 6in high
Practically all of the 45ft long containers are 9ft 6in high
Regional heights of 9ft, 10ft and 3m can be found for specific cargoes.
I.1.1.8 Fork-lift pockets
May be provided on 20ft and 10ft containers
Are not generally fitted on 30ft and longer containers.
I.1.1.9 On 20ft are generally fitted with 2,050mm ±50mm and may be used for lifting full containers.  Some 20ft containers may have a second set at 900 mm centres which are used for emptying lifting.  However this design feature is now almost extinct.


I.1.2 General Purpose Containers
I.1.2.1 A general purpose container (also known as a GP or dry van) is a container which is totally enclosed and weather-proof.  It generally will have a corten steel frame with a rigid roof, rigid side walls, rigid end walls at least one of which is equipped with doors, and a floor. It is intended to be suitable for the transport of cargo in the greatest possible variety.
I.1.2.2 It is not intended for the carriage of a particular category of cargo, such as cargo requiring temperature control, a liquid or gas cargo, dry solids in bulk, cars or livestock or for use in air mode transport. 
	[image: ]
Figure XV.3 : 20’ GP
	[image: ]
Figure XV.4: 40' GP
	[image: ]
Figure XV.5: 45' GP



I.1.2.3 The GP container is by far the largest container type in the intermodal fleet comprising 89.7% of the ISO series I (maritime) fleet (see Error! Reference source not found.).  The 20ft x 8ft 6in GP container is the largest single container type forming just under half of the GP fleet and about 41% of all container types and sizes. 
	[image: ]

	Figure XV.6 World General purpose fleet by length and height


GP containers generally have passive ventilation, provided by two high level vents mounted on the side walls and have a ISO Type code G1.
I.1.2.4 Typical cargoes
I.1.2.4.1 The 20ft long GP container provides the most flexible of all the container types and sizes as it is capable of carrying denser materials and is often used to carry granite, slate and marble blocks.  
I.1.2.4.2 The GP container is used for such cargoes as dairy and other “clean” products which require the interior to be “as new” without corrosion and flaking paint.  At the other end of the spectrum, the GP container may be used for corrosive materials, such as wet salted hides.  It is important that consignors advise the container supplier of the cargo prior to its delivery so that the correct standard of container can be delivered.


I.1.2.4.3 Packages can be loaded by hand and stacked across the container, lifted in using a counterbalance or pallet truck, or slid in on skids or slip sheets.  When loading using a counterbalance truck, it is important that the axles load does not exceed that maximum permitted and that the cargo is distributed evenly.
	[image: ]
Figure XV.7 Hand stacking
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Figure XV.8  Using fork truck
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Figure XV.9 Unit load packing


I.1.2.4.4 GP containers are also used to transport cars and small vans either driven and secured to the floor, or secured to specialist racking that can be fitted and removed from the container without any modifications.
	[image: ]
Figure XV.10 Individual cars
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Figure XV.11 Car racks
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Figure XV.12 Solid bulk
	[image: ]
Figure XV.13 Bulk liquid


I.1.2.4.5 The GP container is also becoming a major transporter of bulk powders, granules and liquids, within dry liner bags or flexitanks.
I.1.2.5 Dimensions and volume
There are very few 20ft long x 9ft 6in high GP containers
There are very few 30ft long GP containers, this length can be considered as obsolete and not available.
There are very few 45ft long GP container that are not 9ft 6in high.  GP containers with lower heights can be considered as unavailable.


I.1.2.5.1 [image: ]Minimum internal dimensions and volume
I.1.2.5.2 Minimum door openingsFigure XV.14ISO container sizes and dimensions

9ft 6in high – 2,585 mm high x 2,330 mm wide.
8ft 6 in high – 2,280 mm high x 2,330 mm wide
8ft high – 2,136 x 2,330 mm wide
I.1.2.5.3 Rating and load distribution
20ft long GP containers generally have a maximum gross mass greater than 30,000kg.  The ISO standard was 30,480 kg, but this has been increased to 32,500 kg.
40ft and 45ft GP containers generally have a maximum gross mass of 32,500kg or 34,000kg
[image: ]Loads should be distributed across the flooring:Figure XV.15 Guide for load distribution



I.1.2.6 Variations
I.1.2.6.1 There are few variations to the basic GP container, some 40ft GP containers are built with a door at each end.  The example shown in Error! Reference source not found. shows the doors above the gooseneck tunnel and fork pockets for handling when empty.
	[image: ]
Figure XV.16 40ft 8ft 6in high double ended container
	[image: ]
Figure XV.17 With doors open



I.1.2.6.2 Another variant to the general purpose container is the pallet-wide container.  These units have end frames that comply with the requirements of the series 1 ISO freight container, but can accommodate two 1,200 mm wide pallets across the width of the container.  This is achieved through a two designs where the side walls are thinner and moved outside of the ISO envelope.
I.1.3 Closed vented or ventilated containers: 
I.1.3.1 A closed vented or ventilated container is a closed type of container similar to a general purpose container but designed to allow air exchange between its interior and the outside atmosphere. It will be totally enclosed and weatherproof, having a rigid roof, rigid side walls, rigid end walls and a floor, at least one of its end walls equipped with doors and that has devices for ventilation, either natural or mechanical (forced)
	[image: ]
Figure XV.18 20ft passive ventilated container
	[image: ]
Figure XV.19 Ventilated container inner grill


I.1.3.2 Vented containers are containers that have passive vents at the upper part of their cargo space.  While most containers built now are fitted with two or more vents fitted in the front or side walls, ventilated containers are containers which have 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.
I.1.3.3 This is a very specialised piece of equipment and was quite popular in the 1990’s with in excess of 5,000 in service.  In 2012 the exact numbers is of these and forced ventilated containers are not known.
I.1.3.4 The type codes for the simplest forms of these containers are:
V0 for those specifically designed for carriage of cargo where natural ventilation is required, and
V2 for those having mechanical ventilation.


I.1.3.5 Typical cargoes
Ventilated containers were developed to carry green coffee beans and other agricultural products.  Produce such as melons, oranges, potatoes, sweet potatoes, yams and onions are sometimes carried in ventilated containers. 
I.1.3.6 Dimensions and volume
All ventilated containers are 20ft long and 8ft 6in high.
I.1.3.7 Minimum internal dimensions and volume
Similar to the 20ft GP Container
I.1.3.8 Minimum door openings
Similar to the 8ft 6in high GP containers
I.1.3.9 Rating and load distribution
The latest production of ventilated containers was built with a maximum gross mass of 30,480kg. 
I.1.3.10 Variations
Most ventilated containers have ventilation grills built into the top and bottom side rails and the front top rail and bottom sill.  To further improve the movement of air though the container an electrical fan can be mounted in the door end and connected up to shore and ships’ supply.  After the cargo has been delivered the fan can be removed and the fan hatch closed so that the container can be used as a GP container. These units are referred to as Fantainers.
I.1.4 Bulk and bulk capable: 
I.1.4.1 [image: ]Within this type of container, there are a number of variations available.  The definition of a non-pressurised dry bulk container is:[bookmark: _Ref335311592]Figure XV.20 30ft dry bulk box container

“Container 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 discharge apertures and fittings and complying with ISO 1496 part 4[footnoteRef:3].” [3:  	ISO 1496-4:1991, Series 1 freight containers – specification and testing – Part 4: Non pressurised containers for dry bulk.] 

I.1.4.2 Within that standard two sub types are described:
“Box type – dry bulk non-pressurised container for tipping discharge having a parallelepiped[footnoteRef:4] cargo space and a door opening at least at one end, which therefore may be used as a general purpose freight container.”  [4:  	A parallelepiped is a three-dimensional figure formed by six parallelograms. (The term rhomboid is also sometimes used with this meaning.] 

“Hopper type – dry bulk non-pressurised container for horizontal discharge having no door opening, which therefore may not be used as a general purpose freight container.”

I.1.4.3 Many owners needing a box type dry bulk container have built general purpose containers with bulk capabilities.  These are constructed to meet the requirements of ISO 1496/1[footnoteRef:5].  The difference between the two standards is the strength of the front and rear walls.  In ISO 1496 part 4 the walls are to be tested to a minimum of 0.6 of the payload, whereas part 1 only requires 0.4 of payload. [5:  	ISO 1496-1:1991 as amended, Freight containers – specification and testing – Part 1 General cargo containers for general purposes.] 

I.1.4.4 Loading hatches are generally round, 600 mm in diameter varying in number from one centrally up to six along the centre line.


I.1.4.5 Discharge hatches come in a number of forms:
I.1.4.5.1 Full width “letterbox” type either in the front wall or in the rear as part of the door structure or “cat flap” type hatches fitted into the rear doors.
I.1.4.5.2 In some box type dry bulk containers with full width discharge hatches in the rear (door) end, the hatch can be incorporated into the left hand door, as shown in Figure XV.20, or as shown in Figure XV.22, access is gained to the interior by a smaller right hand door only.   Box type bulk containers with this design feature are not available for use as a general purpose container when not being employed as a bulk container.
	[image: ]
Figure XV.21 Letterbox type hatch in container front wall
	[image: ]
[bookmark: _Ref335311610]Figure XV.22 letterbox type hatch in fixed rear end 
	[image: ]
Figure XV.23 Cat flap type hatch in rear doors


I.1.4.5.3 These are specialised items of equipment and are generally located near companies that are actively involved with the transport of bulk materials.  In Europe there are a number of specialist companies who provide complete logistics services for bulk dry materials.
I.1.4.5.4 Box and hopper type dry bulk containers comprise 5.1% of the dry freight special fleet or 0.2% of the entire maritime fleet of containers.
I.1.4.5.5 New type code designations are being introduced for all categories of dry bulk containers.
I.1.4.5.6 Typical cargoes
These containers are suitable for all types of dry powder, granules and aggregate generally which are free flowing.
I.1.4.5.7 Dimensions and volume
The majority of bulk containers in Europe are 30ft long and often 2.5 m wide and therefore should be considered as a swap body, however they have the appearance of an ISO container and are often confused with them. 
In other parts of the world the majority of bulk containers are 20ft long although 40ft and 45ft containers have been built for transporting dry bulk materials.
I.1.4.5.8 Minimum internal dimensions and volume
Similar to the 30ft GP Container
I.1.4.5.9 Minimum door openings
For those units with doors, they are broadly similar to 8ft 6in and 9ft 6in high GP containers
I.1.4.5.10 Rating and load distribution
Dry bulk containers are often built to meet the particular transport requirements of a customer or product.  Maximum gross mass can be as high as 38 tonnes which require specialist road vehicles and handling equipment, but generally the maximum gross mass is higher than for a similar sized GP container.
30ft dry bulk containers in use in Europe may also be manufactured with reduced stacking capabilities, therefore are not suitable for stacking more than one fully laden container above it.
I.1.4.5.11 Variations
Dry bulk containers for aggregate are generally built with larger loading and/or discharge hatches.  They may also be built without a solid top, so blending the dry bulk container with the open top container.
I.1.5 Open top containers:
I.1.5.1 An open top container is similar to a general purpose container in all respects except that it has no permanent rigid roof. It may have a flexible and moveable or removable cover, e.g. of canvas, plastic or reinforced plastic material often referred to as a Tarpaulin, “tarp” or “Tilt”. The cover is normally supported on movable or removable roof bows. In some cases the removable roof is fabricated from steel that can be fitted to of lift from the top of the open top container.  Containers thus built have been known as ‘solid top’ containers.
	[image: ]
Figure XV.2420ft open (soft) top container
	[image: ]
Figure XV.25 20ft open hard top container


I.1.5.2 The open top container is designed to operate with the tarpaulin or hard top fitted or not fitted, therefore to withstand the loads exerted onto the side walls the top side rails are substantially larger than those of a GP container.  For the traditional open top container, the top side rail also has to accommodate receptacles for the roof bows and loops for attaching the tarpaulin.  It is essential that the tarpaulin is the correct design and the eyelets on the tarpaulin match the eyes on the top side rail, front and back rails and around the corner fittings to ensure the best weathertightness and to permit the TIR wire to be threaded through all of them to maximise security.
I.1.5.3 The open top container was designed for two categories of cargo, those that are too heavy or difficult to load by conventional methods through the doors, or that are too tall for a standard GP container.  The hard top, open top container caters for the former but due to the rigid roof, transporting tall cargoes may present problems with moving the roof to the destination.
I.1.5.4 The other feature of the open top container is the ability to pack tall items into the container through the doors, as the header (transverse top rail above the doors) are generally movable or removable (known as swinging headers).  The swinging header either forms a trough into which the tarpaulin is attached or it folds over the front face of the header to prevent water runoff from entering the container.  The header is held in place by hinges at each end adjacent to the corner fittings, and each hinge has a removable pin that so that the header can be swung out of the way.  However it is advisable to remove both pins and lift the header down using a fork truck rather than leaving the header unsupported at one end. 
	[image: ]
Figure XV.26 20ft open top with tilt removed and rear header open





I.1.5.5 Open top containers forms the largest type within dry freight specials, amounting to 189,203 containers or 0.96% of the total maritime fleet.
I.1.5.6 Open tops are generally 20ft or 40ft long and 8ft 6 in high.  There are few 9ft 6 in high to cater for some cargoes and which will enable standard tarpaulins or hard tops to be used.
	[image: ]
Figure XV.27 Dry freight special world-wide fleet


I.1.5.7 The simplest form of this type of container is given the ISO type code U).
I.1.5.8 Typical cargoes
Open top containers carry a variety of tall and heavy, generally project type cargo.  Regular cargoes include glass sheets mounted on special A frames often lifted in through the roof and covered using an over height tarpaulin, large diameter tyres .for mine vehicles and scrap steel. 
	[image: ]
Figure XV.28 20ft open top with scrap steel
	[image: ]
Figure XV.29 20ft open top with extra large tyres


I.1.5.9 Dimensions and volume
With the exception of the .removable tarpaulin, roof, the dimensions are generally in line with the GP container.
I.1.5.10 Minimum internal dimensions and volume
Similar to the GP Container
I.1.5.11 Minimum door openings
Similar to the 8ft 6in high GP containers
I.1.5.12 Rating and load distribution
As GP container.


I.1.5.13 Variations
There are few variations from the standard tarpaulin covered open top container.  Many designs have been developed to ease the fitting and removal of the tarpaulin roof and roof bows.  These include sliding tarpaulins which concertina towards the front of the container and captive roof bows that lift out on one side and hand from a bar on the other, thus reducing the risk of loss when an over height cargo is carried.Annex 3 - 1

	[image: ]
Figure XV.30 20ft coil carrier
	[image: ]
Figure XV.31 40ft ingot and bar carrier


Hard top open top containers have been adapted to carry large steel coils or long bars.[footnoteRef:6] These specialist open top containers may have higher maximum gross mass values. [6:  	Langh Ships] 

I.1.6 Open side containers:
I.1.6.1 The open side container was introduced into the maritime fleet as a GP container variation and as an alternative to the standard curtain sided trailer used in road transport.  Original designs had a curtain on one or both sides, a rigid roof and rear doors.  Without side walls the base structure had to be self-supporting, therefore required to be more substantial than the GP floor to achieve the same floor strength and load carrying capabilities.  In this form the open side container took on some of the characteristics of the platform based container with complete superstructure.[footnoteRef:7]    As a consequence of the self-supporting floor the tare generally increased. [7:  	platform based container with a permanent fixed longitudinal load carrying structure between ends at the top.] 

I.1.6.2 To improve security some manufacturers offer solid doors in place of the curtains offering doors to one or both sides, with no rear doors, with doors at the rear of the container and with door at the front of the container, offering one, two, three and four side access.
I.1.6.3 The open side container is a specialist item of transport equipment, although the 45ft long and 2,5m wide pallet-wide curtain side variation is becoming more popular in Europe.  However the full length side door 20ft long unit is also becoming popular also as a regional variation in other parts of the world.
	[image: ]
Figure XV.32 45ft curtain sided swap body
	[image: ]
Figure XV.33 20ft side door container




I.1.6.4 Typical cargoes
Open side containers are designed to carry packages that can be loaded using a fork truck, typically pallets and long packages.
I.1.6.5 Dimensions
As GP container.
I.1.6.6 Minimum internal dimensions and volume
Similar to the GP Container although the internal height is reduced to approximately 2.4m.
I.1.6.7 Minimum door openings
Reduced height to match the reduction of internal height.
I.1.6.8 Rating and load distribution
Maximum gross mass is generally 34,000 kg for newer 45ft long units.  20ft units will be 30,480 kg or higher. 
I.1.6.9 Variations
Variations are available for specific trades, such as an open side container with a built in half height deck.
Other variations include internal full length or partial length central walls to provide support to the base structure and assist with pallet placement.
	[image: ]
Figure XV.34 20ft open side with mezzanine deck



I.1.7 Platform based containers
I.1.7.1 Platform based containers are specific-purpose containers that have no side walls, but has a base structure.  The simplest version is the platform container which has no superstructure whatsoever but is the same length, width, strength requirement and handling and securing features as required for interchange of its size within the ISO series of containers.  There are approximately 16,300 platform containers in the maritime fleet.
	[image: ]
Figure XV.35 20ft platforms
	[image: ]
[bookmark: _Ref335320300]Figure XV.36 40ft fixed post flatrack


I.1.7.2 The simplest form of platform container is given an ISO type code P0.
I.1.7.3 Since the platform container has no vertical superstructure, it is impossible to load one or more packages on it and then stack another container above it.  To do this a platform based container with incomplete superstructure with vertical ends is required.  The end structure can consist of posts, posts with transverse rails or complete end walls.  The original designs for these were fitted with fixed end walls and were called flatracks.
I.1.7.4 There are approximately 17,000 fixed end flatracks in the maritime fleet.
I.1.7.5 Fixed end flatracks are given a ISO type code P1 for containers with full end walls and P2 for fixed flatracks with posts (see Figure XV.36).
I.1.7.6 The next design innovation was to build a platform based container with folding ends which could act as a platform when the end walls / posts were folded down or as a flatrack with the end walls erected. 
	[image: ]
Figure XV.37 20ft with portal end frame
	[image: ]
Figure XV.38 40ft folding flatrack
	[image: ]
Figure XV.39 40ft folding super rack


I.1.7.7 Folding flatracks are now the major project transport equipment with about 151,000 containers in service in the maritime fleet.  They can be readily sourced in most locations, although there are areas where concentrations are greater to meet local on-going demand.
I.1.7.8 Folding end flatracks are given an ISO type code P3 for units with full end walls and P4 for those with folding posts with or without removable top transverse member.
I.1.7.9 Typical cargoes
The platform container and flatrack are used to transport out of gauge packages and items that need special handling.  One of the most readily identifiable cargoes carried are road, farm and construction vehicles carried on flatracks or platforms because they are often over-height or width. 
The modern flatrack is manufactured to transport heavy project equipment either as a discrete transport unit, or as part of a temporary ‘tween deck where the heavy equipment can be loaded over two or more flatracks.
I.1.7.10 Dimensions and volume
Platforms and fixed end flatracks are available in 20ft and 40ft lengths whereas folding flatracks are available in these two lengths plus a very limited number of 45ft long containers.
Folded flatracks can be stacked using the integral interconnectors for empty transport, forming an 8ft 6in high pile.  20ft folded flatracks are stacked in groups of 7 and 40ft in stacks of 4.
	[image: ]
Figure XV.40 Stack of 40ft folding end flatracks


I.1.7.11 Minimum internal dimensions and volume
Flatracks with end walls erected will have internal volume similar to the GP container, although the size of the corner posts will restrict the width at the ends.  However most flatracks are built with end walls that create an 8ft 6in high container so that the distance between the deck and the top of the posts are approximately 1,953 mm (6ft 5in).
Owners, recognising that the more packages that they can fit “inside” the height of the flatrack walls, have started to build some flatracks with higher end walls thus forming a 9ft 6in high container.
A progression from that is the flatrack with extendable posts that takes the overall height to 13ft 6in high.
I.1.7.12 Minimum door openings
No doors fitted
I.1.7.13 Rating and load distribution
Flatrack maximum gross mass values have increased over the past years, rising from 30,480 kg to 45,000 kg and most 40ft flatracks are now built to this rating.  This means that payloads of approximately 40 tonnes evenly distributed over the deck and supported by the side rails can be lifted and transported by suitable modes.  Many flatrack owners will provide information on concentrated loads that can be carried centrally.
I.1.7.14 Variations
There are a number of variations available from specialist flatrack suppliers, pipe carriers, coil carriers and car manufacturers to name but three.  However these are generally held for specific trades and are few in number.
	[image: ]
Figure XV.41 45ft car carrying folding flatrack



I.1.8 Thermal containers:
I.1.8.1 A thermal container is a container that has insulating walls, doors, floor and roof.  Over the years the thermal container has evolved from a simple insulated container with no device for cooling and/or heating through refrigerated an insulated container cooled using expendable refrigerants such as ice, 'dry ice' (solid carbon dioxide), or liquefied gasses but again with no external power or fuel supply.
I.1.8.2 A variation of this design is the porthole container, which are refrigerated by cold air from an external source introduced through a porthole.  This design is being phased out.
I.1.8.3 The most common variant of the thermal container is the integrated refrigerated container, often referred to as the “Reefer”. The internal temperature is controlled by a refrigerating appliance such as a mechanical compressor unit or an absorption unit.   The Reefer consists of a container body with insulated walls, sides and roof plus insulated doors at the rear.  The front of the container body is left open for mounting the refrigeration machinery.
	[image: ]
Figure XV.42 20ft refrigerated container
	[image: ]
Figure XV.43 40ft refrigerated container




I.1.8.4 Refrigeration machinery is generally powered by 3-phase electricity supplied by a trailing lead that can be connected to sockets on board ship or in the terminal.  Where there is insufficient power capacity freestanding “power packs” can be used.  Power packs can also be used to supply power to a number of Reefers being carried by rail.  When the Reefer is to be carried by road, unless the journey is relatively short, most cargo owners will require the reefer to be running and for this nose mounted or trailer mounted generator set are available.
I.1.8.5 Where reefers are used to transport chilled or frozen cargo by road, some owners have integral refrigerated containers with the machinery including a diesel generator.
I.1.8.6 The refrigeration machinery works by passing air through the container from top  to bottom. In general, the "warm" air is drawn off from the inside of the container, cooled in the refrigeration unit and then blown back in the container as cold air along the T floor grating.
I.1.8.7 To ensure adequate circulation of the cold air, the floor is provided with an “T” section gratings. Pallets form an additional space between container floor and cargo, so also forming a satisfactory air flow channel. 
I.1.8.8 The last form of thermal containers are those that to operate within areas with low or very low ambient temperatures, often servicing areas of extreme cold such as Alaska.  The design of which can be based on a thermal as described above except with a heating device, or by the use of a general purpose container fitted with internal insulation and heating filaments.
I.1.8.9 The mix of reefer units has changed over the last few years, new purchases of 20ft and 40ft long 8ft 6in high reefer containers has not matched the number of sales of old units, therefore the fleet size is shrinking.  On the other hand the 40ft 9ft 6in high reefer has been growing with 150,000 added to the fleet in the last three years. 
Integral reefer containers have been given an ISO type code of R0.
	[image: ]
Figure XV.44 World reefer fleet


I.1.8.10 Typical cargoes
Reefer containers were developed to transport perishable cargoes.  A "perishable" may be described as something that is easily injured or destroyed. Without careful treatment, the time taken to deteriorate to a condition which will either reduce the value or render it unsaleable (shelf life) may become unacceptably short.
Careful consideration of the factors affecting the "shelf life" of perishables should be made and applied during their transportation.
Perishables include frozen produce, meats, seafood, dairy products, fruit and vegetables, horticultural products such as flowering bulbs and fresh flowers plus chemical compounds and photographic materials.
I.1.8.11 Dimensions and volume
Externally the same as 20ft, 40ft and 45ft GP containers.


I.1.8.12 Minimum internal dimensions
	[image: ]
Figure XV.45 ISO reefer container dimensions


I.1.8.13 Minimum door openings
Door width 2,290 mm  7ft 6in, 
Height for 9ft 6in high 2,570 mm 8ft 5in.
Height for 8ft 6in high 2,265 mm 7ft 5in.
I.1.8.14 Rating and load distribution
The latest production of 20ft reefers has a maximum gross mass of 30,480kg and 40ft and 45ft long a maximum gross mass of 34,000kg 
I.1.8.15 Variations
Reefer can be fitted with a number of refrigeration units from different suppliers and those can also provide controlled atmosphere provisions.
Structurally, special designs have been produced for rail based equipment, 48, 53 and 58ft long and over wide units (2.6m).
I.1.9 Tank containers:
I.1.9.1 A tank container comprises two basic elements, the tank (barrel) or tanks and the framework and complies with the requirements of ISO 1496-3.[footnoteRef:8] [8:  	ISO 1406-3, Series 1 freight containers – Specification and testing – Part 3: Tank containers for liquids, gases and pressurised dry bulk.] 

I.1.9.2 In the freight container industry, the term “tank” or “tank container” usually refers to a 20ft tank container consisting of a stainless steel pressure vessel supported and protected within a steel frame.
I.1.9.3 However the tank container industry has developed a number of containment designs that carry all sorts of bulk liquids, powders, granules and liquefied gases, however it is important to differentiate bulk liquid and pressurised dry bulk tank containers from non-pressured dry bulk containers that may look very similar to a tank container.
I.1.9.4 The majority of the maritime tank container fleet is 20ft long and 8ft 6in high.  The split between the major tank designs is not known although the most current production is generally Collar tanks.  All the tank designs fulfil the requirements of the ISO standards.
I.1.9.5 The ISO tank type codes are being changed at the time of writing.
I.1.9.6 General information
More information on tanks can be found below.
I.1.9.7 Typical cargoes
Tank containers can carry practically all liquids from orange juice to whisky, and non hazardous to dangerous good.
I.1.9.8 Dimensions and volume
Practically all maritime tank containers are 20ft long and 8ft 6in high.
I.1.9.9 Minimum internal dimensions and volume
Volume vary from 9,000 litres to 27,000
I.1.9.10 Minimum door openings
No doors fitted
I.1.9.11 Rating and load distribution
Maximum gross mass for tank containers varies but is generally 34,000 kg.
I.1.9.12 Variations
Tank containers can be supplied un-insulated or insulated, with steam heating, with electrical heating, with refrigerant plants attached, with cooling tubes.
Additionally the tank can be partitioned into a two or more discrete compartments or divided with baffle / surge plates
I.1.9.13 ISO Tank Containers
There are three main structural types of tank container used in the international transport of bulk liquids and liquefied gases - beam, frame and collar. All designs have been manufactured since the 1970s.
All designs can be top lifted, must be stackable and the pressure vessel / barrel as well as all valves and other service equipment must remain within the ISO envelope, i.e. no part can protrude past the outer faces of the corner fittings.
I.1.9.13.1 Frame Tanks
This design consists of two end frames separated by two main beams at low level forming a support frame.  Since there is more material in the support frame than with other designs the tare is relatively high. Often the lower beams are “castellated” a method of lightening the main beams by cutting holes to reduce the tare and therefore to increase the payload. Top rails are often light weight, play little part in the overall structural strength and often there to support the walkway. Top rails in these cases are not usually attached to the pressure vessel. In some designs these rails can be attached using mechanical fasteners (nuts and bolts) but are more often welded in place. 
The pressure vessel is supported from the main beams generally on saddle supports which are in the form of bolted clamps or welded interface supports. 
	[image: ]
[bookmark: _Ref335332509]Figure XV.46 20,000l frame tank
	[image: ]
[bookmark: _Ref335332527]Figure XV.47 25,000 l frame tank



The two pictures above show a 20,000 litre (Figure XV.46) and a 25,000 litre design (Figure XV.47).  Both are insulated. Both pictures show the cut away castellated light weight main beam.  It is also possible to see that the beam is elevated above the level of the corner fitting in Figure XV.47 whereas Figure XV.46 shows the beam is lower with the bottom face of the beam about 16 mm above the lower face of the bottom corner fitting.  This also shows a top rail significantly lower than its top corner fittings.
I.1.9.13.2 Beam Tanks
A beam tank is supported by a series of bearers attached to the end frames which interface with the pressure vessel at various locations on the periphery of the barrel. The interface consists of plates that are welded to the pressure vessel and the bearers to ensure load sharing and a “barrier” between carbon steel and stainless steel components.


The example shown in Figure XV.48 is a typical beam tank with no top or bottom side rails.  The tank is attached using four beams that connect at the four corner fittings of each end frame. The walkway is supported using brackets attached to the pressure vessel. 
	[image: ]
[bookmark: _Ref335334200]Figure XV.48 Beam tank no top rail
	[image: ]
[bookmark: _Ref335334223]Figure XV.49 Beam tank with top rail



Figure XV.49 shows a different design where the attachment of the pressure vessel is made using fabricated brackets attached to the corner posts and the end frame corner braces.  Top side rails are fitted to the top corner fittings. 
The tank container is also un-insulated.
Both examples show low volume pressure vessels 17,500 lt.
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[bookmark: _Ref335335850]Figure XV.50 Four 10ft ISO beam tanks


Figure XV.50 shows four 10ft ISO International beam tanks, being carried as two 20ft units.  In this example two 10ft units are connected using approved horizontal interbox connectors and the design tested in that configuration.  They can then be loaded, handled and stowed in the same way as any 20ft ISO tank container. 
I.1.9.13.3 Collar Tanks
The collar tank is probably the simplest of all the tank designs with a minimum of differing materials in contact with the pressure vessel.  Attachment of the pressure vessel to the end frames is by means of a stainless steel collar which is welded to the pressure vessel end dome at the edge (out-set) or to the crown of the domed ends of the pressure vessel (in-set).  The collar connects with the side posts, top and bottom rails and the diagonal braces via interface flanges.  
The collar is continuous at the front / non discharge end. At the rear of the tank container some collar tank designs have a break in the collar where the discharge valve is located.
	[image: ]
[bookmark: _Ref335336542]Figure XV.51 25,000 l collar tank



Figure XV.51 shows an insulated 25,000 litre collar tank. Once insulated it is virtually impossible to distinguish between the inset and outset collar design.
I.1.10 Named cargo containers: 
I.1.10.1 Named cargo types of containers are containers built in general accordance with ISO standards either solely or principally for the carriage of named cargo such as cars or livestock.
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Figure XV.52 Double height car carrier
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Figure XV.53 Single height car carrier
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Figure XV.54 Livestock carrier
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Figure XV.55 Genset container


I.1.10.2 One particular container type is the Power Pack, which can be used to supply electrical 3 phase electricity to reefer container when carried by rail, to supplement or provide power on board power during sea transport or to supplement or provide power in terminals.
I.1.10.3 A power pack would typically consist of a diesel generator set (250kW-700kW) with up to 64 sockets. They can include built in fuel tanks for the generator or use a 20ft tank container carried in an adjacent slot.
I.1.10.4 Externally it will be the same as a 20ft GP container
European Swap Body
I.1.11 General
I.1.11.1 An item of transport equipment having a mechanical strength designed only for rail and road vehicle transport by land or by ferry, and therefore not needing to fulfil the same requirements as series 1 ISO containers; having a width and/or a length exceeding those of series 1 ISO containers of equivalent basic size, for better utilisation of the dimensions specified for road traffic;
I.1.11.2 Swap bodies are generally 2.5 m or 2.55 m wide although thermal swap bodies can be up to 2.6 m wide.
I.1.11.3 Swap bodies generally fall into three length categories:
I.1.11.3.1 Class A:	13.6 or 13.712 m (45 ft) long
I.1.11.3.2 Class B:	30 ft long
I.1.11.3.3 Class C:	7.15, 7.45 or 7.8 m long.  The most commonly used length in this class is 7.45 m
I.1.11.4 Swap bodies are fixed and secured to the vehicles with the same devices as those of series 1 ISO containers: for this reason, such devices are fixed as specified in ISO 668 and ISO 1161, but owing to the size difference. are not always located at the swap body corners,
I.1.11.5 Stackable swap bodies will have top fittings, where the external faces are 2.438 m (8 ft) when measured across the unit and 2.259 m between aperture centres. The placing of the top corner fittings is such that the container can be handled using standard ISO container handling equipment. In addition the container can be handled using grapple arms, although this lifting method appears to be becoming less common.  
I.1.11.6 They may be stacked although the stacking capability is likely to be well below that of the ISO container.  Before stacking the container handler must check the stacking strength shown on the Safety Approval Plate, but the stackable swap body can be handled in the same way that series 1 ISO containers can Swap bodies will have bottom castings that are either the same width as the swap body itself, or 2.428 m apart when measured across the unit to the external faces of the castings. They will also a distance of 2.259 m between aperture centres when measured across the unit.
I.1.11.7 Class C swap bodies, can be transferred from the road vehicle to their supporting legs and re- turned to them by on-board means. 
I.1.12 Box type swap body: 
The standard box type swap body will have a rigid roof, side walls and end walls, and a floor and with at least one of its end walls or side walls equipped with doors.  There are a number of variations to the basic design that can include units fitted with roller shutter rear door, hinged or roller shutter side doors to one or both sides and Garment carriers which is a box type swap body with single or multiple vertical or horizontal tracks for holding transverse garment rails.
	[image: ]
Figure XV.56 Class C Swap body


I.1.13 Open side swap body: 
I.1.13.1 The open side swap body falls into a number of different variations all designed to provide a similar access to standard trailer bodies.  All designs will be an enclosed structure with rigid roof and end walls and a floor. The end walls may be fitted with doors.
I.1.13.1.1 Curtain side unit: swap body with movable or removable canvas or plastic material side walls normally supported on movable or removable roof bows.
I.1.13.1.2 Drop side swap bodies: swap bodies with folding or removable partial height side walls and movable or removable canvas or plastic material side walls above normally supported on movable or removable roof bows.
I.1.13.1.3 Tautliner: swap body with flexible, movable side walls (e.g. made of canvas or plastic material normally supported on movable webbing).
I.1.13.1.4 Gated tautliner – swap body fitted with a swinging gate at either end to provide top lift or stacking capability at the 20 or 40 ft positions.  A flexible, movable side wall may be fitted between the gates or over the full length of the swap body.
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Figure XV.57 Class C side door swap body


I.1.13.1.5 Full length side door: swap body with full length concertina doors to one or both sides


I.1.14 Thermal swap body: 
A thermal swap body is a swap body that has insulating walls, doors, floor and roof. Thermal swap bodies may be: insulated - with no device for cooling and/or heating, refrigerated - using expendable refrigerants such as ice, 'dry ice' (solid carbon dioxide), or liquefied gasses, and with no external power or fuel supply,  Like the ISO container there are variants to this basic design such as the mechanically refrigerated swap reefer. 
I.1.15 Tank Swap Bodies (Swap Tanks)
The options for the design of the swap tanks are far less sophisticated than for ISO tanks.  However the most important difference relates to their handling and stacking capabilities.  All swap tanks have bottom fittings at the ISO 20ft or 40ft locations.  Generally the bottom fittings are wider than their ISO counterparts, this is so that the bottom aperture is in the correct ISO position / width while the outer face of the bottom fitting extends to the full width if the unit (2.5 / 2.55m).
I.1.15.1 Stackable
I.1.15.1.1 The majority of recently built swap tanks are now stackable and 85 % of all swap tanks have top and side lifting capability.
I.1.15.1.2  When considering stacking swap tanks it is important to differentiate between swap tanks and ISO containers which can be done by looking at the configuration of the top fitting and the side post. One of the characteristics that will be seen on the majority of all of these units is the double side lifting aperture, one in the post and the other in the fitting as shown in Annex 3 - 34.  The second aperture in the post is required so that the unit can be lifted using a side lifter.
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Figure XV.58 Swap tank corner post stepped back fitting


I.1.15.1.3 The second identifying characteristic is the stepped back top fitting.  As the top fittings are generally the same as those found on ISO tank containers, the positioning must be identical to that of the 20ft / 40ft ISO container; the fitting is set back from the post face to accomplish this. 
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[bookmark: _Ref335344412]Figure XV.59 Swap tank showing exposed ends


I.1.15.1.4 A typical example of a swap tank is shown in Figure XV.59. The pressure vessel is attached to the “end” frames and there is a protective bottom rail / end frame to ensure that the risk of direct contact with the pressure vessel is minimised. 
I.1.15.1.5 The unit is insulated.


I.1.15.1.6 The example shown in Annex 3 - 36 is a 12.192m long powder tank with top lift capabilities.  Note the presence of the two apertures in the side posts and corner fittings indicating that the container is wider than ISO.  This design is similar to that of the ISO collar tank. 
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Figure XV.60 Pressurised powder swap tank


I.1.15.1.7 The swap tank should never be lifted from the side when loaded.
I.1.15.2 Non Stackable
I.1.15.2.1 There are swap tanks which are not stackable or capable for lifting using traditional spreaders. The design of these earlier models was similar to the frame tank with the pressure vessel being supported from the bottom side beams. Some non stackable swap tanks are still built today to meet the particular needs of the industry, particularly intra-European.
	
[bookmark: _Ref335344625]Figure XV.61 Non stackable swap tank


I.1.15.2.2 Figure XV.61 shows an example of a modern non stackable demountable swap tank. The notable features are the two grapple lift points (highlighted in yellow and arrowed).  The second feature is the legs which are shown in the erected (down) position.  Legs of this design enable the swap tank to be demounted from the transport truck / trailer and left for loading, unloading or storage.
I.1.15.3 A swap tank is a swap body that includes two basic elements, the tank or tanks, and the framework. Unlike the ISO tank container the tank barrel is not always fully enclosed by the frame work which may present a risk of damage another container or object falls onto the exposed tank barrel.
I.1.16 Swap Bulker: 
A swap bulker is a swap body that consists of a cargo carrying structure for the carriage of 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.  Identical in most ways to the ISO bulk container except that it may have reduced stacking capability.  Often 30ft long.
Regional or domestic containers
Domestic containers are those containers that:
have a mechanical strength designed only for rail and road vehicle transport by land or by ferry, and therefore not needing to fulfil the same requirements as series 1 ISO containers and;
can be of any width and/or length to suit national legislation for better utilisation of the dimensions specified for road traffic.  In general they will be 2.5 or 2.6 m or 8ft 6 in wide.
may have castings at least at each corner and suitable for top lifting;
may have corner castings that are the same width as the width of the container when measured across the unit to the external faces of the castings. 
may be stacked.
Domestic containers may be general cargo containers or specific cargo containers as defined in 5.1 or 5.2 above.
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ISO Freight container sizes

10ft long  half height 1AX 18 1,295    4 3

10ft long x 8ft high 1A 10 2,438    8



9 ¾ 12,192 9 2,438    8

20ft long  half height 1AX 28 1,295    4 3

20ft long x 8ft high 1A 20 2,438    8



10 ½

20ft long x 8ft 6in high 1AA 22 2,591    8 6

6,058 19 2,438    8

20ft long x 9ft 6in high 1AAA 25 2,896    9 6

30ft long  half height 1BX 38 1,295    4 3

30ft long x 8ft high 1B 30 2,438    8



11 ¼

30ft long x 8ft 6in high 1BB 32 2,591    8 6

9,125 29 2,438    8

30ft long x 9ft 6in high 1BBB 35 2,896    9 6

2,438    8



1,295    4 3

40ft long x 8ft high 1A 40

40ft long  half height 1AX 48

40ft long x 8ft 6in high 1AA 42 2,591    8 6

2,896    9 6

12,192 40 2,438    8

ISO Size 

Code

L2

45ft long x 9ft 6in high

Freight container 

description

45ft long x 8ft 6in high

40ft long x 9ft 6in high 1AAA 45

8

6

6

1EEE

1EE

45

L5

Freight 

container 

designation

Length, L Width, W Height, H

13,716 2,438    8

2,896   

2,591   

9
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image7.emf
Containers Share (%)

20ft(8ft 6in) 8,627,254 48.69

20ft(9ft 6in) 11,600 0.07

40ft(8ft 6in) 2,731,038 15.41

40ft(9ft 6in) 6,145,000 34.68

45ft(9ft 6in) 203,352 1.15

Others 1,000 0.01

Total

17,719,244

World fleet of maritime dry freight
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m

3

ft

3

45ft long x 9ft 6in high 1EEE 2,655.0    8 9 ½

83.6           3,068           

45ft long x 8ft 6in high 1EE 2,350.0    7 9 ½

74.0           2,719           

40ft long x 9ft 6in high 1AAA 2,655.0    8 9 ½

74.2           3,043           

40ft long x 8ft 6in high 1AA 2,350.0    7 9 ½

65.7           2,697           

40ft long x 8ft high 1A 2,197.0    7 2 ½

61.4           2,495           

40ft long  half height 1AX 1,054.0    3 6 ½

29.5           1,236           

30ft long x 9ft 6in high 1BBB 2,655.0    8 9 ½

55.2           2,007           

30ft long x 8ft 6in high 1BB 2,350.0    7 9 ½

48.9           1,779           

30ft long x 8ft high 1B 2,197.0    7 2 ½

45.7           1,646           

30ft long  half height 1BX 1,054.0    3 6 ½

21.9           809              

20ft long x 9ft 6in high 1AAA 2,655.0    8 9 ½

36.3           1,220           

20ft long x 8ft 6in high 1AA 2,350.0    7 9 ½

32.1           1,081           

20ft long x 8ft high 1A 2,197.0    7 2 ½

30.0           1,000           

20ft long  half height 1AX 1,054.0    3 6 ½

14.4           491              

10ft long x 8ft high 1A 2,197.0    7 2 ½

14.3           235              

10ft long  half height 1AX 1,054.0    3 6 ½

6.9             115              

7 ¾

ISO Freight container internal dimensions

7 7 ¾

5,867       19 3 2,330    7 7 ¾

Volume, V

44 4 ⅜ 2,330    7 7 ¾

39 4 ⅜ 2,330   

9
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16
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30480 32500 34000 30480 32500 34000

45ft

2.25           2.40           2.51           967               1,032            1,079           

40ft 2.54           2.71           2.83           1,090            1,163            1,216           

20ft 5.20           5.54           5.80           2,230            2,377            2,487           

Mass (tonnes) per linear m

Mass (kg) per m

2

)

Length


image17.jpeg




image18.jpeg




image19.jpeg




image20.jpeg




image21.jpeg




image22.jpeg




image23.jpeg




image24.png




image25.jpeg




image26.jpeg




image27.jpeg




image28.emf
Containers Share (%)

20ft Open top  79,458 11.93

40ft Open top  109,745 16.48

20ft Folding flatrack 52,046 7.82

40ft Folding flatrack 97,006 14.57

20ft Cellular palletwide 22,990 3.45

40 / 45ft Cellular palletwide 63,883 9.60

20 / 30 / 40ft Dry bulk / silo 39,406 5.92

20 / 24 / 40ft Fixed flatrack 17,240 2.59

20 / 24 / 40ft Platform 12,031 1.81

20ft Ventilated 3,090 0.46

20 / 40 / 45 Others† 168,876 25.37

Total

665,771

World fleet of maritime dry freight special

† Open-side, car rack and military module
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Containers Share (%)

20ft(8ft 6in) 132,618 12.11

20ft(9ft 6in) 8,955 0.82

40ft(8ft 6in) 21,323 1.95

40ft(9ft 6in) 930,730 85.01

45ft(9ft 6in) 772 0.07

Others 510 0.05

Total

1,094,908

World integrated reefer fleet
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m

3
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45ft long x 9ft 6in high 1EEE 13,115     43 ¼ 2,294    7 6 ½ 2,554.0    8 4 ½ 81.5           2,878           

40ft long x 9ft 6in high 1AAA 2,554.0    8 4 ½ 67.9           2,398           

40ft long x 8ft 6in high 1AA 2,350.0    7 9 ½ 62.5           2,697           

20ft long x 9ft 6in high 1AAA 2,554.0    8 4 ½ 32.0           1,003           

20ft long x 8ft 6in high 1AA 2,350.0    7 9 ½ 29.5           1,081           

5,468       17 11 2,294    7 6 ½

11,590     38



2,294    7 6 ½

ISO Refrigerated container internal dimensions
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Number Share (%) Number Share (%)

Maritime - 8' width

Dry freight standard 26,849,672 89.25 17,719,244 89.91

Dry freight special 956,906 3.18 665,771 3.38

Refrigerated 2,048,028 6.81 1,094,908 5.56

Tank (liquid bulk) 229,517 0.76 227,517 1.15

Subtotal

30,084,123 19,707,440

Regional - 8' 6" width (North Americam domestic)

Dry freight standard 551,275 94.40 210,480 94.11

Dry freight special 13,014 2.23 5,445 2.43

Refrigerated 19,696 3.37 7,731 3.46

Subtotal

583,985 223,656

Regional - 2.5m width (non cellular pallet-wide, swapbody and swaptank)

Dry freight standard 423,310 72.73 286,270 70.79

Dry freight special 109,956 18.89 81,156 20.07

Refrigerated 12,237 2.10 6,355 1.57

Swaptank 36,516 6.27 30,639 7.58

Subtotal

582,019 404,420

Grand total

31,250,127 20,335,516

Teu Container

World container fleet at end 2011 by operating category and summarised type


